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AbstrActs/résUMés

Eye-Opener session
rEjUvEnAtiOn And rEcOnstrUctiOn with 
strUctUrAl FAt
sydney r coleman, Md
Atrophy plays an extremely important role in facial aging. The current 
model of aging is based upon loss of volume in the face as the primary 
physical sign of aging followed or accompanied by sagging or descent of 
soft tissues. Restoration of fullness to the atrophic, aging upper and mid-
face is essential for successful rejuvenation. Adding fullness to the face is 
a natural, logical approach to rejuvenation.
In the early 1990’s, I first noted that transplanted fat did more than just cre-
ate fullness. The implanted fat improved the quality of the tissues into 
which it was grafted. This initial improvement is then usually followed by a 
continued, gradual long-term improvement in the quality of the skin. 
Wrinkles soften, pore size decreases and pigmentation improves in patients 
followed over ten years. In addition, fat grafted under depressed scars not 
only relieves the depression, but also softens or even completely eliminates 
the specific scar tissue, making it look like normal skin. More recently we 
have noted the effect of fat grafts on therapeutic radiation injuries.
But grafted fat does more than simply restore fullness. Changes occur in 
skin overlying the grafted sites over time (for instance, immediately after 
implantation, in the first months, at one year, three years, five years, eight 
years etc). The volume of the fat appears to stabilize four months after the 
procedure, but the texture of sun damaged or scarred skin continues to 
improve dramatically in the ensuing months. The improvement usually 
continues up to five years and in many cases for almost a decade. 
While fat grafting was used mainly in aesthetic surgery for many years, we 
are now applying these same techniques for reconstructive surgery to 
restore or create facial or corporal forms by manipulation of soft tissues. 
Examples of facial and body reconstruction will be presented.
Structural fat grafting can be a relatively predictable and safe procedure 
with a low rate of complications and a high degree of patient satisfaction. 
Further studies are essential to understand more clearly the mechanism of 
grafted fat tissue and increase predictability. 
Learning Objectives:

To better appreciate the potential of structural fat grafting in facial rejuvenation.•	
To identify the potential effect of fat grafts on scarring.•	
To understand the potential uses in facial and corporal reconstruction.•	
To introduce recent advances in the use of fat grafting.•	

Disclosure of Interest:
Dr. Coleman has noted the following:
1) I have the potential for stock options with Cytori Therapeutics and Brava.
2) I do research into techniques using products from Mentor.
3) I receive royalties and consulting fees from Mentor.
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An AUdit OF priMAry pAlAtOplAsty; rEsUlts FrOM 
OnE sUrGEOn And 485 cAsEs OvEr 10 yEArs
Mh Mahoney (presented by d Fisher)
PurPOse: The purpose of this study is the review of a single surgeon’s 
protocol and experience in primary palatoplasty over a 10 year period at a 
single cleft centre. 

MethODs: A retrospective review of a single surgeon’s prospectively 
acquired database was undertaken. The study describes: 1) the demo-
graphics of the patient population, 2) the distribution of cleft palate type 
(Veau and Kernahan & Stark classifications) and cleft severity (palate 
length and cleft width), and 3) early (fistula rate) and mid-term (rate of 
secondary surgery for VPI) results.
resuLts: 524 palatoplasties were performed from January 1, 2000 
through January 1, 2010. Of these cases, 485 primary palatoplasties 
were performed. The mean age was 20.4 months (range 6.6 months – 
17.7 years). There were 276 males and 209 females. Clefts were classi-
fied according to Kernahan and Stark (CP=260, CL/P=225) and Veau 
Class (I=85, II-175, III-165, IV-60). Palate length was assessed accord-
ing to Randall’s classification (I=81, II=319, III=58, IV=2). Palate 
width, measured on the day of surgery, averaged 7.7 mm (range 
0-19 mm). The surgical technique used was dictated by cleft type 
(Veau classification); 78 Furlow, 101 Veau, 191 von Langenbeck, 114 
Clarke, and 1 other. There were 4 fistulas (0.8%). To date 50 patients 
have undergone secondary procedures for VPI (22 secondary Furlow 
palatoplasties and 28 pharyngeal flap pharyngoplasties). Over this 
10 year period, the protocol has been consistent, with two exceptions 
to be discussed. 
COnCLusIOns: Demographics, procedures, and results of 485 con-
secutive palatoplasties are reviewed. The fistula rate is less than 1 percent. 
The intermediate VPI rate is at least 10 percent.
Learning Objectives:
After viewing this presentation, the learner will:

Be familiar with the demographics of palatal clefts.•	
Have reviewed one surgeon’s protocol for and results of primary •	
palatoplasty.
Be familiarized with current trends in cleft palate repair.•	

02
thE OUtcOME OF priMAry pAlAtE clOsUrE At thE 
sAME tiME As clEFt lip rEpAir
l bergeron, l caouette-laberge, n Ouatik, h El-Khatib
PurPOse: Closure of the primary palate with a vomer flap at the time 
of cleft lip repair is controversial. It is often suggested that it should be 
delayed since additional scarring could negatively affect maxillary 
growth. Our center has routinely closed the primary palate at the time 
of lip repair since 1963 and no additional growth disturbance has been 
noted. The purpose of this study is to compare sagittal maxillary growth 
of patients operated in our center to published series of cleft and normal 
children.
MethOD: Patients with complete unilateral cleft lip and palate oper-
ated between 1983 and 1989 were included. SNA and ANB cephalo-
metric values at 9 and 17 years old were compared to well documented 
series from other centers and a normal reference group. Statistical analy-
sis was conducted to determine if our group was equal or better than 
reported results.
resuLts: 34 patients were identified. Maxillary growth, documented 
with SNA and ANB angles, was better than reported in other large 
series of cleft children (p<0.05, one tailed t-test). As in other series, 
the values obtained for our cleft patients were inferior to the normal 
population except for ANB measurements at 9 years old, which were 
similar.
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COnCLusIOn: Sagittal maxillary growth is not worsened by primary 
palate closure with a vomer flap at the time of lip repair. It does not 
produce additional maxillary deformity. It is a safe procedure that offers 
numerous advantages linked to the prevention of residual oronasal 
fistulas.
Learning Objectives: 
At the end of this presentation, the participant will: 

Understand the controversy surrounding early primary palate closure.•	
Understand the benefits of closing the primary palate at the time of cleft •	
lip repair.

03
MOdiFiEd Latissimus dorsi pEdiclEd MUsclE 
trAnsFEr tO rEstOrE ExtErnAl rOtAtiOn in 
brAchiAl plExOpAthy: A biOMEchAnic stUdy And 
cAsE rEpOrt
p tétreault, dM tremblay, A chollet, jc lin
PurPOse: Loss of external rotation due to brachial plexus injury is 
functionally debilitating and few secondary procedures exist to correct 
this deficiency. The Latissimus dorsi has been used as a tendon transfer to 
restore external rotation in rotator cuff tear patients. In some reports, 
however, patients with this transfer do not regain active external rota-
tion past 0°, and experience no increase in force. We hypothesize that 
this is due to the biomechanically disadvantaged line of pull of the latis-
simus dorsi muscle. 
MethODs: Using a cadaveric biomechanical model with the arm at 
0° of abduction, we determined the forces necessary to go from 0° to 40° 
of external rotation using two different lines of pull. The first was in the 
natural line of pull of the latissimus dorsi muscle, with the insertion trans-
ferred to the greater tuberosity of the humerus, and the second was in 
the natural line of pull of the infraspinatus muscle, with the same inser-
tion site. 
resuLts: On average, 40% greater force was necessary to move the 
cadaveric upper limb into external rotation using the original line of 
pull of the latissimus muscle. Reorienting the line of pull to the axis of 
the infraspinatus allowed more degrees of external rotation with the 
application of less force. One brachial plexus patient with no active 
external rotation consented to a modified latissimus dorsi muscle transfer 
reorienting the muscle’s line of pull to that of the infraspinatus muscle. 
Clinical results will be presented.
COnCLusIOn: This biomechanic cadaveric study showed that reori-
enting the latissimus dorsi muscle’s line of pull into that of the infraspina-
tus muscle decreases the force necessary for external rotation, suggesting 
that clinical results can be improved with this muscle transfer by modi-
fying the origin and insertion of the muscle. 
Learning Objectives:

Participants will learn a new technique for restoring external rotation.•	

04
canadian Expert series

trEAtMEnt OF stErnAl inFEctiOn: cOntinUinG 
EvOlUtiOn
jl Mahoney
Open-heart surgery is one of the most common procedures performed in 
North America. The median sternotomy has provided the access for various 
heart procedures. Infection and dehiscence are two commonly described 
complications which occur in 1-3 % of these patients. These complications 
are associated with significant morbidity and mortality. Timely surgical 
intervention is required. Debridement of the sternum is critical in removing 
the infected tissue and bone. Reconstruction of the chest wall has evolved 
with a variety of closure techniques. Sternal rewiring and closure, a variety 
of flaps, and more recently adjunctive negative pressure therapy have been 
recommended as options. New techniques of rigid fixation of the sternum 
have been introduced. Their potential advantage is the restoration of ster-
nal stability following sternal debridement which has not previously been 
feasible with flaps or rewiring. We have had our greatest success with the 

rigid fixation technique and find that most patients can be salvaged follow-
ing wound and sternal dehiscence with debridement and sternal plating in 
one stage. Our evolving approach to this potentially increasingly frequent 
complication will be reviewed.
Learning Objectives:

Diagnosis of sternal complications after cardiac surgery.•	
Review the principles of treatment.•	
Discuss the management of the sternal wound following debridement.•	
Discuss the surgical outcomes. •	

05
FrEE FlAp rEcOnstrUctiOn in MAnAGEMEnt OF 
lOcAlly rEcUrrEnt sOFt tissUE sArcOMA AFtEr 
FAilUrE OF MUltiMOdAlity trEAtMEnt
sOp hofer, MA Al-yamani, AA van driel, A Griffin, bM deheshi,  
pc Ferguson, js wunder
PurPOse: To investigate the outcome of free flap (FF) reconstruction 
in limb salvage of locally recurrent extremity soft tissue sarcoma (STS) 
following prior surgery and radiation.
MethODs: Patients were identified from a prospective database. 
Individual charts were reviewed for clinicopathologic characteristics, 
reconstruction technique, complications, oncologic outcome, and limb 
function by Musculoskeletal Tumor Society Score (MSTS) and Toronto 
Extremity Salvage Score (TESS) compared with results following ampu-
tation (AMP).
resuLts: Seventeen patients underwent FF reconstruction and 32 had 
AMP in management of locally recurrent STS after failure of prior multi-
modality treatment. There were no differences in clinicopathologic fea-
tures between the two groups. Wound related complications were more 
common following FF reconstructions (9/17, 52%) than after AMP 
(4/32, 13%; p=0.08), as was the risk of additional surgery (4/17 vs. 1/32; 
p=0.043). However, the mean functional scores at 1 year follow-up were 
MSTS87=28.8/35, MSTS93=81.6 and TESS=78.3. Local tumor relapse 
occurred in 4/17 (24%) FF patients necessitating 1 amputation, compared 
to 6/32 (19%) AMP patients leading to 4 additional procedures. There 
was no difference in 5-year disease-free survival and overall survival 
between FF and AMP groups (p=0.2113).
COnCLusIOns: Free flap reconstruction in the management of 
recurrent sarcoma following prior radiation is a complicated procedure 
associated with a higher than usual risk of treatment-related complica-
tions including flap failure. However, limb salvage in this setting is 
associated with functional outcome scores comparable to patients 
undergoing primary sarcoma management. 
Learning Objectives: 

Free flap reconstruction following multimodal cancer failure is a practical •	
option associated with functional outcome scores comparable to patients 
undergoing primary sarcoma management. 

06
cOntrAlAtErAl prOphylActic MAstEctOMy
ss rai, rc Mahabir, jw roberts, j song, Ks hamid, rr white iv
PurPOse: To identify the prevalence of pathology within the speci-
men at the time of contralateral prophylactic mastectomy (CPM) and to 
evaluate potential risk factors.
MethODs: Patients with a unilateral breast malignancy who under-
went CPM between January 2004 and July 2009 were identified from 
the Scott and White Breast Cancer database. Inclusion criteria for a 
CPM was a clinically and radiologically negative breast examination. A 
retrospective cohort study comparing disease status and various exposure 
parameters was conducted via chart review. 
resuLts: Of the 1,011 mastectomies evaluated, 301 CPMs met the 
inclusion criteria. Of these patients, there were 14 cases (4.7%) with 
malignancy and 45 cases (15.0%) with moderate-to-high risk lesions. 
The combined prevalence of malignancy and moderate-to-high risk 
lesions was 19.7%. Multivariate analysis demonstrated two independent 
factors predictive of malignant / moderate-to-high-risk lesions: age 
greater than 54 and lobular history in the original specimen. 
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COnCLusIOns: There is a significant prevalence of clinically unde-
tectable malignant and pre-malignant lesions at the time of contralat-
eral prophylactic mastectomy. 
Learning Objective: 

At the end of this lecture, the participants will be able to report the rate of •	
malignant and pre-malignant lesions in a contralateral prophylactic mas-
tectomy specimen.

07
OUtcOMEs And cOMplicAtiOns UsinG A nOvEl 
tEchniqUE OF FrOntAl-OrbitAl rEMOdElinG FOr 
nOn-syndrOMic cOrOnAl And MEtOpic 
crAniOsynOstOsis
sKF seal, dj courtemanche, p steinbok
PurPOse: The purpose of this study is to review the results and com-
plications associated with the BCCH technique of frontal-orbital 
remodeling for metopic and coronal synostoses. Absorbable plate fixa-
tion has become a common method in frontal-orbital fixation. Our 
study uses 2-0 Vicryl to hold the advancement in place. This is the first 
comprehensive report of outcomes using this technique in the 
literature.
MethOD: A retrospective chart review was conducted on patients 
with non-syndromic metopic and coronal craniosynostoses admitted for 
frontal-orbital surgery at the BCCH in Vancouver from 1985 to 2009. 
resuLts: A total of 106 patients were reviewed from September 1985 
to June 2009. The mean operative time was 183 +/– 41 minutes. Blood 
loss mean was 150 +/– 126cc. The number of patients requiring blood 
transfusions was 26. Mean transfusion of packed red cells was 
207 +/– 102cc.
Complications during the operation are as follows: dural tears in 
13 patients, subdural hematoma in 1 patient, and nasal greenstick frac-
ture in 1 patient. No patients returned to the OR in the peri-operative 
period. Length of stay in hospital was 3.7 days (SD 1.2).
Total re-operation rate was 6 patients, for contour irregularities (5), and 
for a widened scalp scar (1). 
COnCLusIOns: This paper is the first report in the literature to 
describe this technique for frontal-orbital advancement. In our opinion, 
this technique is less complicated, time efficient, and less resource 
intensive than other techniques reported in the literature. Furthermore, 
the low re-operation rate indicates an acceptable esthetic outcome. 
Learning Objectives:

Participants will become familiar with various techniques of fronto-orbital •	
advancement.
Participants will learn of a different technique for fronto-orbital advance-•	
ment used at BCCH.
Participants will become familiar with the complications and outcomes •	
using this fronto-orbital advancement technique.

08
AcqUisitiOn OF EvidEncE-bAsEd sUrGEry sKills in 
plAstic sUrGEry rEsidEncy trAininG
c temple, dc ross
IntrODuCtIOn: Teaching critical appraisal skills is mandated by 
the Royal College but remains a difficult body of knowledge to impart to 
surgical residents.
MethODs: Monthly journal clubs over a calendar year were the set-
ting for a critical appraisal curriculum. Pre-assigned homework and care-
fully selected articles with specific methodologies were posted 
electronically and formed the course material. Pre- and post-tests on 
medical statistics and methodology were administered. Pre- and post-
surveys on attitudes toward Evidence-Based Surgery (EBS) were 
administered.
resuLts: Pre-course surveys revealed a lack of confidence in residents’ 
knowledge of Epidemiology and Biostatistics, with a non-significant 
increase in confidence post-course (2.6 vs. 2.9 p=0.4). Pre- and post-
course, there was strong agreement to include more critical appraisal 
training in residency (5.1 vs. 4.8 p=0.10), and that understanding EBS is 

important for the clinical practice (4.6 vs. 4.6, p=0.4) and the research 
endeavors of a plastic surgeon (5.4 vs. 5.5, p=0.8).
Pre-test scores, as a function of training level, showed a non-significant 
(p=0.62) increase in knowledge with increasing PGY level. Average 
pre-test scores were 6.5 out of a total of 15 points, or 43%. Post-test 
scores were improved, at 7.8 out of 15, or 52%. (p=0.59). Sixty-
four percent of students felt that journal club was a good venue for 
teaching critical appraisal skills pre-curriculum, yet only 50% were still 
of that impression at the completion (p=0.3). The modest improve-
ment in test scores indicates that we can impact critical appraisal skills, 
but will require a long-term commitment and expanded settings and 
methods of teaching. 
COnCLusIOn: Through monthly journal clubs and self-directed 
assignments, critical appraisal skills were improved across PGY levels in 
an academic surgical training program. Adjunctive teaching methods 
are required to further enhance knowledge of EBS during residency 
training. 
Learning Objective: 

To understand an approach to teaching critical appraisal skills to residents.•	

09
pOstEriOr crAniAl vAUlt distrActiOn in thE 
MAnAGEMEnt OF syndrOMic crAniOsynOstOsis
c Forrest
IntrODuCtIOn: Cranial vault reshaping for the purposes of expan-
sion and normocephaly in syndromic craniosynostosis is associated with 
significant relapse, residual deformity (turribrachycephaly) and high 
rates of reoperation. The purpose of this study was to present the experi-
ence with posterior cranial vault distraction as a first stage in the man-
agement of syndromic craniosynostosis.
MethODs: 4 patients (2M, 2F: age 6 months to 61 months) with 
syndromic craniosynostosis (2 Aperts, 1 7p-deletion, 1 unknown) seen 
at the Hospital for Sick Children presenting with severe turribrachy-
cephaly underwent posterior craniotomy with application of KLS-
Martin distractors. A posterior coronal flap was elevated in a sub-galeal 
fashion. Periosteum was divided along the craniotomy line but the bone 
was left attached to dura. Distraction (0.5 mm bid) commenced on the 
first post-operative day and the consolidation period was 8 to 10 weeks. 
Mean distraction distance was 20 mm. 
resuLts: No mortalities or significant morbidities were encountered. 
Only 1 patient underwent transfusion (starting Hb 85). All patients had 
satisfactory expansion of the posterior cranial vault with decreased tur-
ricephaly. A technical distractor failure resulted in a reoperation with 
successful outcome. Two patients subsequently underwent anterior cra-
nial vault reshaping to achieve normocephaly. The two other patients 
have undergone significant spontaneous remodeling of the anterior 
frontal-orbital region. 
COnCLusIOn: Posterior cranial vault distraction provides a controlled 
expansion of the brachycephalic cranium with correction of turricephaly. 
Disadvantages of a second procedure to remove the distractors and cost of 
hardware may be outweighed by the advantages of shorter procedure time, 
less blood loss, no need to remove bone over the confluence of the venous 
sinuses and spontaneous remodeling of the forehead. 
Learning Objective:

To become familiar with the application of posterior cranial vault reshap-•	
ing in the management of syndromic craniosynostosis.

10
EvAlUAtiOn OF strAbisMUs in pAtiEnts OpErAtEd 
FOr AntEriOr synOstOtic plAGiOcEphAly
A dumas, p bortoluzzi
ObjeCtIves: The presence of strabismus is well known among 
patients presenting with unilateral coronal craniosynostosis. There have 
been no studies in the literature that have quantifiably looked at the 
effect of reconstructive cranio-orbital surgery on strabismus in this 
patient population. The goal of this study is to quantifiably evaluate the 
impact that fronto-orbital remodeling has on strabismus.
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MethODs: We reviewed all patients affected with synostotic anterior 
plagiocephaly from 1987 to 2007 at Sainte Justine Hospital. Prospective 
ophthalmological evaluations included pre and post operative visual 
acuity, funduscopic assessment, as well as refractions and motility stud-
ies. Surgery was done at approximately 12 months of age, while initial 
and first post-operative ophthalmological assessments were done at 8.6 
and 22.8 months respectively. All of the patient charts were systemati-
cally analyzed retrospectively with an ophthalmologist and the data 
were standardized. The Student t-test and the Pearson chi-square test 
were used for statistical analysis.
resuLts: Ninety-eight patient charts were reviewed. Forty-nine 
patients filled the inclusion criteria (35F, 14M). The right coronal 
suture was affected in 31 patients and the left in 18. 
The general incidence of strabismus pre-operatively was 57.1% (n=28). 
The ipsilateral eye to the synostosis demonstrated a vertical strabismus 
in 20 patients. The average objective value of the strabismus was 15.25 
(6.61 SD) diopter prisms (DP). Moreover, 12 patients had horizontal 
strabismus of the ipsilateral eye with an average of 28.10 (18.16 SD) 
DP.
Post-operative incidence of strabismus was 63.3% (n=31). The eye on 
the synostotic side presented a vertical strabismus in 21 patients, with an 
average value of 11.68 (6.52 SD) DP. The horizontal strabismus of those 
eyes was present in 15 patients with an average value of 24.27 (16.32 
SD) DP.
In general, the post-operative evolution of the strabismus of each indi-
vidual patient was stable in 42.5% of the patients (n=17), improved in 
30% (n=12) of the patients, and deteriorated in 27.5% (n=11) of the 
patients. 
When we statistically analyzed the pre and post operative differential for 
each patient individually, there was no statistically significant difference 
in diopter prisms of the vertical or horizontal strabismus.
COnCLusIOn: This review represents the first quantifiable study in 
the literature of pre and postoperative strabismus in a large patient 
population with anterior synostotic plagiocephaly, which is the most 
common craniosynostosis requiring cranio-orbital reconstruction. The 
functional aspects of surgical correction are frequently questioned. This 
study demonstates that with regards to the strabismus that the majority 
of these patients present, the evolution following cranio-orbital surgery 
is unpredictable.
Learning Objectives:

To understand the orbital anatomy in patients with anterior synostotic •	
plagiocephaly. 
To understand the pathophysiology of the strabismus in these patients. •	
To evaluate the impact of cranio-orbital surgery on this strabismus.•	

11
prEliMinAry rEsUlts OF thE First pErMAnEnt 
hUMAn iMplAnt OF thE stiMUlUs rOUtEr systEM,  
A nOvEl nEUrAl prOsthEsis 
ls Gan, A prochazka, j Olson, M Morhart, En ravid,  
j Kowalczewski
PurPOse: Neural prostheses (NPs) are electrical stimulators that help 
to restore sensory or motor functions lost as a result of neural damage. 
We introduce the Stimulus Router System (SRS) a new system that is 
inexpensive, improves selectivity, and decreases surface discomfort.
MethODs: In June 2008, the SRS was implanted in a tetraplegic man 
with a C5/6 level spinal cord injury. Three SRS leads were implanted in 
his right forearm for activation of the finger extensors, finger flexors and 
thumb flexors for grasp and release. Previous acute and chronic animal 
studies have suggested that the SRS is safe and offers advantages that 
justify human trials.
resuLts: Prior to surgery, activation thresholds for finger extensors 
and flexors with pulsatile stimuli delivered via conventional surface 
electrodes were 7.5mA and 8.5mA respectively and sensory threshold 
was ~6mA. Maximal grip strength of 5 lbs was elicited at a surface cur-
rent of 19 mA. At 10 days after surgery, the surface currents needed to 
activate the finger extensors and flexors via the SRS were 2.75 mA and 
1.75 mA respectively. Maximal grip strength of 20 lbs was elicited at a 

surface current of 3 mA, about 50% of sensory threshold. The implants 
remain functional at the time of this report, 19 months after implanta-
tion. The subject continues to use the system daily to perform activities 
of daily life, switching between grasp and release with a wireless earpiece 
that detects toothclicks. 
COnCLusIOns: The results show that the SRS can selectively and 
functionally activate human muscles without causing discomfort or 
pain. It can produce stronger muscle contractions at lower surface cur-
rents than conventional surface stimulation. In principle, the SRS could 
be used for a variety of neuroprosthetic applications. We therefore 
believe it may form the basis of a new family of NPs. 
Learning objectives

The principles of neuroprosthesis.•	
The previous downfalls associated with neuroprosthesis.•	
The principles of direct targeted stimulation.•	

12
tArGEtEd rEinnErvAtiOn FOr MyOElEctric 
prOsthEsis
M Morhart, j Olson, r stiegelmar, j hebert
PurPOse: Conventional body powered prosthesis and myoelectric 
prosthesis are limited in their usefulness. They allow only one degree of 
freedom with the result that an amputee can only control one move-
ment at a time. Targeted reinnervation provides additional myoelectric 
control sites and therefore control of multiple movements at a time. It 
in essence acts as a direct wiring to the brain. We propose that targeted 
reinnervation for myoelectric prosthesis improves function for the 
patient.
MethODs: Three male patients with transhumeral amputations have 
had targeted reinnervation over a two year period. In these patients the 
median nerve is transferred to medial biceps, musculocutaneous nerve is 
left to the lateral biceps, the proximal radial nerve is left to the long 
head of triceps and the distal radial nerve is transferred to medial head 
of triceps. This gives four distinct areas of myoelectric signals. They 
have been fitted with their new prosthesis and trained in the use. 
resuLts: The follow-up ranges from 11- 23 months. Patients adapted 
to the targeted reinnervaton prosthesis much more quickly than to tra-
ditional body powered or myoelectric prosthesis. The new prosthesis 
improves dexterity and speed in performing tasks. With these advan-
tages, wear times for the prosthesis are longer on a day to day basis.
COnCLusIOn: Targeted reinnervation for myoelectric prosthesis is a 
new technology with only three having been performed in Canada and 
less than 50 worldwide. It provides the patient with much improved 
usability and control.
Learning Objectives:

The audience will become familiar with prosthesis that are available to •	
patients with amputations. The audience will further learn the pitfalls 
associated with traditional prosthesis.

13
thE nAtUrAl histOry OF thE dUpUytrEn’s nOdUlE
c McMillan, yK li, p binhammer
PurPOse: To examine the natural history of the untreated Dupuytren’s 
nodule. 
MethOD: Patients diagnosed with a Dupuytren’s nodule between 
1995 and 2005 were mailed a questionnaire evaluating the current char-
acteristics of the nodule(s), symptoms of progression and changes in 
hand function. The Michigan Hand Questionnaire (MHQ) was admin-
istered to assess hand function. 
resuLts: One hundred, eighteen patients were identified. Twenty-
five patients had surgery before study commencement and 38 patients 
either declined to participate, were deceased, or could not be reached 
due to outdated hospital records. Fifty-five patients completed the 
questionnaires (age, 67.4 ± 9.7 years). Mean follow-up from diagnosis 
to questionnaire completion was 8.2 (±2.9) years. Thirty-five respon-
dents reported nodule progression, defined as an enlargement of the 
nodule since diagnosis and/or the presence of cords and/or permanent 
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finger flexion. Ten respondents reported regression of the nodule and 
no cords or finger flexion. Nine respondents reported no change in 
nodule size since diagnosis and no cords or flexion, indicating non-
progression. Respondents reported that the nodule does not cause 
severe pain (mean, 1/5), severely affect their daily activities (mean, 
1.5/5), or the ability to straighten their fingers (mean, 2/5). Thirty-
seven of the 55 respondents reported that they are able to place their 
hand flat on a tabletop. The mean MHQ score for the sample was 
84.1 ± 16.8. 
COnCLusIOns: Of the patients who responded to the question-
naire, 10 reported nodule regression, 9 reported non-progression and 
35 reported progression within 8.2 years. 
Learning Objectives:

To understand the natural history of a patient presenting with a •	
Dupuytren’s nodule.

tips & pearls
tp01
crEAtiOn OF An “intErnAl brAssiErE”: thE UsE OF 
nOn-rEsOrbAblE dErMAl sUspEnsiOn sUtUrEs tO 
AchiEvE cOnsistEnt, rEprOdUciblE, AEsthEticAlly 
plEAsinG brEAst MOUnds
K boyd, n Guay
Matching a contralateral ptotic breast to a unilateral implant-based 
reconstruction is challenging. We present our experience creating an 
“internal brassiere” using a non-resorbable dermal suture. This tech-
nique is ideal for mimicking the shape of an implant reconstruction, 
but also has utility in mastopexy, reduction mammoplasty, and massive 
weight loss reconstruction.
Learning Objectives: 

To understand the indications for creation of an “internal brassiere”.•	
To understand the surgical technique of placing a non-resorbable dermal •	
suture to create internal support.

tp02 
hOw tO Fix A brAchiAl plExUs
h clarke
This video presentation will demonstrate the complete reconstruction of 
the brachial plexus in an infant with obstetrical brachial plexus palsy. The 
preparation and placement of sural nerve grafts and the use of fibrin glue 
will be shown. The reconstruction reconstitutes the original plexus 
architecture.

tp03
cAUdAl sEptAl rEpOsitiOninG As An AdjUnct tO 
priMAry clEFt lip rEpAir
d Fisher
Septal deviation is typical of the Cleft Lip Nasal Deformity. While pri-
mary cleft rhinoplasty has its advocates, correction of the septal defor-
mity is generally performed during secondary rhinoplasty. The author 
describes the rationale for and the technique of Primary Caudal Septal 
Repositioning performed as an adjunct to cleft lip repair.
Learning Objectives:
After viewing this presentation, the learner will:

Be familiar with the septal deformity associated with Cleft Lip Nasal •	
Deformity. 
Have reviewed the rational for and technique of primary septal reposition-•	
ing during primary cleft lip repair.

tp04
AbdOMinAl wAll clOsUrE in pEdiclE trAM FlAps
M haugrud
A technique of abdominal wall closure using mesh placed within the 
rectus sheath. This facilitates muscle closure even if the fascia is of poor 
quality and covers the mesh in the event of skin flap complications. 

tp05
vEnOUs FlOw-thrOUGh FlAp dEsiGn And 
hArvEstinG tEchniqUE
A islur
Venous flow-through flaps represent a versatile soft tissue flap which can 
be harvested in 10-15 minutes and can be placed on the volar or dorsal 
surface of digits. Venous flow through flap indications, design and har-
vesting technique will be discussed.

tp06
thE wAy i trEAt iMpOssiblE hAnd injUriEs
j Koay
PurPOse: To share both the “Tips and Pearls” with our colleagues.
MethODs:  Open wound treatments were carried out in these worst 
of the worst hand injuries. 
resuLts: Body parts were saved without further surgical 
complications.
DIsCussIOn AnD COnCLusIOns:  a) Open wound treatment 
for grossly contaminated wounds. 
b) Intravenous antibiotics should be given.
c) Save the skin for wound coverage.
Learning Objectives: 

The participants will be able to make quick decisions regarding treatment.•	
The participants will be able to prevent further loss of tissue and infection. •	

tp07
thE dinGMAn GAG And pAlAtE sUrGEry: “stOp 
KinKinG My tUbE!”
l ross
bACkgrOunD: The dingman gag is used exclusively during cleft 
palate surgery at our centre. An approximate 20% incidence of kinked 
tubes was witnessed.
PurPOse: To share a modification which has completely eliminated 
this side effect with 5 years of use.

tp08
iMMEdiAtE brEAst rEcOnstrUctiOn UsinG iMplAnts 
FOllOwinG thErApEUtic Or prOphylActic 
MAstEctOMy in pAtiEnts with ptOtic brEAsts
cG scilley
Reconstructing a ptotic breast in a single stage with an implant alone is 
difficult. Using a “wise” type pattern for the mastectomy incision allows 
for reduction/reshaping of the skin envelop. Sewing the de-epithelialized 
inferior skin to the elevated lower border of pectoralis major creates a 
large pocket. The incision is closed as an inverted “T”.
Learning Objectives: 

Use of a modified mastectomy incision to facilitate reconstruction of the •	
ptotic breast using an implant.
Use of a dermal muscular pocket for implant coverage combined with a •	
breast reduction type incision to safely achieve a reasonable shaped 
breast following mastectomy.

14
canadian Expert series

cOMplEx pip injUry – whAt is in thE tOOlbOx
cw watters
The presenter will discuss PIP injuries using a Problem, Principle, 
Procedure format. The injuries include the author’s approach to 
Boutonniere deformity, unstable intra-articular fractures, complex peri-
articular fractures and Poker Finger using static and dynamic splints, 
extension block k-wire, micro ORIF and implant arthroplasty, as 
indicated.
Learning Objectives:
After this presentation, the learner should be able to:
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Inventory the injured PIP components and prioritize treatment options.•	
Critically assess the utility of the variety of special splints and techniques •	
presented.
Consider further development needed in the treatment of complex PIP •	
injuries.

15
thE trEAtMEnt OF pEriUnGUAl sqUAMOUs cEll 
cArcinOMA with MOhs MicrOGrAphic sUrGEry
dA Graham, d nickerson, E campbell, jp Arlette
PurPOse: To evaluate the treatment of squamous cell carcinoma 
(SCC) of the periungual region by Mohs Micrographic Surgery 
(MMS).
MethODs: Between 1997 and 2009 twenty two patients were seen for 
management of SCC of the periungual region. All lesions were treated by 
MMS, a method of histologically controlled removal of cutaneous malig-
nancy. Records were evaluated for patient demographics, lesion location, 
histological pattern, and surgical data. Records were searched for lesion 
type, bony exposure, recurrence, previous treatment, and lesion duration 
prior to diagnosis. Long-term follow-up was by patient examination or 
survey. 
resuLts: The initial cure rate was 86%. Recurrences occurred in 
3 patients, who underwent a second MMS with longstanding cures of 
greater than 5 years. In 14 patients, defects were allowed to heal by 
secondary intention; 8 were reconstructed by amputation at the proxi-
mal or distal phalynx with preservation of volar tissues. Each type of 
repair was well tolerated, preserving good function and sensation of the 
finger.
COnCLusIOns: There are both surgical and non-surgical therapies 
for periungual SCC. Non-surgical treatments (cryotherapy, Imiquimod, 
laser therapy) may only be suitable for superficial lesions, and can carry 
recurrence rates upwards of 50%. Surgical options, such as wide local 
excision and amputation of the distal finger, sacrifice sensate volar tis-
sues, and limited surgical excision has a recurrence rate of 56%. MMS 
allows for both a maximal cure rate and preservation of sensate tissues, 
whilst giving excellent tumour control and removal. Our case series 
shows that this is a treatment with low morbidity and recurrence, while 
maintaining good form and function of the affected distal finger. 
Learning Objectives:

Participants will become more familiar with periungual SCC and the •	
treatment options available.
Participants will appreciate that MMS is an effective treatment for •	
patients with this lesion.

16
cOMpArisOn OF trApEziEctOMy And trApEziEctOMy 
with liGAMEnt rEcOnstrUctiOn And tEndOn 
intErpOsitiOn (lrti): A systEMAtic litErAtUrE 
rEviEw
yK li, c white, A thoma
PurPOse: Currently, trapeziectomy with LRTI is the most commonly 
used technique for operative treatment of trapeziometacarpal osteoar-
thritis. However, it is uncertain whether the addition of LRTI to simple 
trapeziectomy confers any advantage. The purpose of this study was to 
systematically review the literature and determine which procedure, 
trapeziectomy or trapeziectomy with LRTI, offers the best results.
MethODs: A literature search was undertaken of the following elec-
tronic databases: Cochrane, AMED, EMBASE, HAPI, Healthstar, 
MEDLINE, TRIP, and Proceedings First (2002-Dec 2009). Studies were 
selected by two independent assessors if: (1) the study population 
included patients with basal thumb joint osteoarthritis and (2) the study 
was a comparative study or systematic review comparing trapeziectomy 
and trapeziectomy with LRTI. Inter-rater variability was assessed. 
Included studies were assessed using the Assessment of Multiple 
Systematic Reviews tool and Jadad scale, and objective (ROM, grip 
strength, pinch strength, health cost, postoperative complications) and 
subjective (pain relief, hand function, overall satisfaction, and quality of 

life) outcomes were extracted. Statistical analyses were performed with 
available data.
resuLts: Two systematic reviews and five RCTs were identified and 
included in our review. Kappa for inter-rater agreement was 1.0. There 
were no significant differences between the two procedures at 12 months 
postoperatively in terms of palmar abduction (p=0.81), radial abduction 
(p=0.22), grip strength (p=0.77), tip pinch strength (p=0.48), key pinch 
strength (p=0.75), resting pain (p=0.26), subjective weakness (p=0.40), 
and subjective stiffness (p=0.92). In addition, neither procedure demon-
strated superiority in terms of postoperative pain VAS score (p=0.34), 
DASH score (p=0.75), and number of complications (p=0.13). No stud-
ies reported health costs.
COnCLusIOns: Neither procedure produced greater benefit in 
terms of objective and subjective outcomes.
Learning Objectives:

Participants will be able to identify current treatments for trapeziometa-•	
carpal osteoarthritis.
Participants will learn the current evidence for the surgical treatment of •	
trapeziometacarpal osteoarthritis.

residents corner
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A systEMAtic rEviEw OF prOxiMAl intErphAlAnGEAl 
jOint ArthrOplAsty
K chan, b Ayeni, l McKnight, A thoma
PurPOse: To systematically review the literature and determine 
which arthroplasty option, if any, offers the best outcomes for patients 
with arthritis of the proximal interphalangeal (PIP) joint of the hand.
MethODs: A computerized search was conducted to identify studies 
evaluating arthroplasty techniques at the PIP joint for the treatment of 
arthritis. The data extracted from each trial included: active arc of 
motion, pain relief, and complication rates.
resuLts: Two hundred and ten citations were identified, of which 42 
were relevant articles and were included in the final analysis. High qual-
ity study design studies were not found in this review. Ten different 
arthroplasties were identified with the silicone implant being the most 
commonly studied. All arthroplasties demonstrated an improvement in 
postoperative joint motion, with the exception of the Flatt prosthesis. A 
more functional range of motion was achieved postoperatively in all 
arthroplasties, with the exception of the silicone-Dacron implants. 
Although most studies found that arthroplasty offers satisfactory pain 
relief, there was great variability in outcome measurement, making com-
parisons difficult. Similarly, the reporting of complications varied con-
siderably. Overall, the silicone implants had the lowest rate of revision 
and salvage procedures.
COnCLusIOns: Based on the available low grade evidence, silicone 
implant arthroplasty appears to be the most appropriate option. 
Confirmatory evidence is required from future studies that utilize more 
rigorous study designs, validated quality of life scales, and economic 
evaluations.
Learning Objectives: 
At the end of this presentation, the learner will be able to:

Familiarize themselves with the various arthroplasty techniques for the PIP •	
joint.
Understand their indications and limitations.•	

18
pAlMAr FAsciA clOsUrE – A MOdiFicAtiOn OF thE 
liMitEd OpEn cArpAl tUnnEl rElEAsE tEchniqUE
Fb loiselle, A lin
PurPOse: Carpal tunnel release (CTR) is one of the most commonly 
performed elective hand surgeries in the developed world. Several tech-
niques have been described from minimally invasive endoscopic to 
completely open techniques. Most techniques share similar success 
rates, where they differ is in post-operative recovery and risk of compli-
cations. We propose a modification of the limited open technique that 
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mimics the advantages of the endoscopic technique without the 
increased risk of recurrent motor nerve injury. 
MethOD: Patients were randomized to receive CTR with or without 
closure of the palmar fascia. The surgeon (AL) and independent evalu-
ator were blinded. Patients who met electrophysiologic and clinical cri-
teria for CTR surgery and who provided consent were enrolled in the 
study. Patients treated as part of a workman’s compensation board claim 
or less than 18 years of age were excluded. A pre-operative assessment 
was performed within two weeks of surgery which included a Levine 
symptom severity score, functional status assessment, carpal tunnel pro-
vocative testing, grip and pinch strength measurement and pillar pain 
grading. Patients were reassessed at 2, 6, 12, and 24 weeks. 
resuLts: 51 CTRs were performed on 41 patients. Palmar fascia 
closure significantly reduced pillar pain up to 12 weeks post-operation 
(p=0.04) but made no difference at 24 week follow up (p=0.28). A trend 
toward improved functional status up to 12 weeks post-operation was 
also observed with closure of the palmar fascia (p=0.10). 
COnCLusIOns: Closure of the palmar fascia during a limited open 
CTR reduces pillar pain and likely improves patient functional status. 
This technique also allows direct visualization of the recurrent motor 
branch.
Learning Objectives:

The participant will be able to identify the proposed theories of pillar pain.•	
The participant will be able to define the role of palmar fascia closure in •	
their practice.

19
thE UsE OF iv hEpArin in diGitAl rEplAntAtiOn And 
rEvAscUlArizAtiOn: thE qUEbEc prOvinciAl 
rEplAntAtiOn prOGrAM ExpEriEncE 
y tahiri, v st-supery, j sampalis, pG harris, G landes, l lessard,  
A nikolis
bACkgrOunD: Anticoagulation administration in the early post-
operative period can improve digital replantation outcomes. No con-
sensus exists among microsurgeons regarding type of thromboprophylaxis 
regimens to be used. The current experience of the Provincial 
Replantation Center in Quebec was reviewed over a 4-year period.
MethODs: An initial retrospective review of all revascularized or 
reimplanted digits at our Replantation Center from April 2004 to April 
2006 was conducted. Then, data of all patients, with devascularized/
amputated digits, treated at our center from January 08 to January 09 
were prospectively collected. The two cohorts were compared with 
regards to demographics, injury characteristics, medication used for 
post-operative thromboprophylaxis, as well as complication and success 
rates. Proportions were compared using c² tests / Fischer’s exact tests. 
Multivariate analysis was conducted with logistic regression.
resuLts: 175 digits were treated between April 2004 and April 2006: 
104 revascularizations and 71 amputations. Intravenous (IV) heparin 
was used in 35.1% of the cases and was associated with a 3.59-fold 
(95% CI, 1.55-8.31) increase probability of developing a complication 
(p=0.001). In 2008, 106 digits were treated: 45 revascularizations and 
61 total amputations. IV heparin was used in 14.6% and was not signifi-
cantly associated with a higher complication rate (p=0.612). The suc-
cess rate between the two cohorts was similar (p=0.557). The number of 
complications decreased from the first period (20.6%) to the second one 
(12.7%).
COnCLusIOn: IV heparin use following digital replantation and 
revascularization is not warranted. Surgical technique and type of injury 
remains the most important predictors for success in these complex 
procedures. 
Learning Objectives:

Clarify the role of anticoagulation following digital replantation/revascu-•	
larization with respect to complication and success rates. Give recommen-
dations regarding post-operative anticoagulation therapy following these 
complex procedures.

20
thrEE-diMEnsiOnAl AnAtOMicAl stUdy OF thE 
vAscUlAr sUpply tO thE tEnsOr FAsciA lAtA And 
OvErlyinG sKin
K Almutairi, M tang, sF Morris
bACkgrOunD: The tensor fascia lata muscle and its overlying 
skin region are frequently harvested as musculocutaneous, fasciocuta-
neous and/or perforator skin flaps due to a consistent and large vascu-
lar supply from lateral circumflex femoral artery (LCFA). Recently, we 
have used 3-D vascular injection studies to clarify the vascular anatomy 
of flaps throughout the body. The objective of the current study is to 
describe the territorial blood supply of the LCFA through the TFL 
muscle and its overlying skin paddle and to document the various 
options for creative flap design in the area.
MethODs: Seven cadavers were injected with a modified lead oxide-
gelatin mixture and underwent three-dimensional reconstruction using 
a spiral computed tomography scanner and the MIMICS (a software 
program). Dissection, angiography, and photography of each layer of 
dissection were performed to outline the course of the lateral circumflex 
femoral artery. Exact volumetric measurements of the intravascular 
blood supply of the TFL and the diameter of the pedicle and its terminal 
branches to skin were recorded.
resuLts: A total of 14 TFL muscles were dissected and analyzed. In 
12 out of the 14 samples (85.7%), the lateral circumflex femoral artery 
(LCFA) was a direct branch of the profunda femoris artery. In the 
remaining specimens, the LCFA branched directly from the femoral 
artery. All 14 muscles had constant 3 +/- 2 musculocutaneous perfora-
tors. In 1 out of the 14 muscles there were no septocutaneous branches 
(7.8%). The average volume of muscle supplied by the ascending branch 
of the ascending lateral circumflex femoral artery to the TFL muscle in 
volume was 50 +/- 2.6 cm3. The average surface area of muscle supplied 
by the ascending branch of the LCFA was 111.7 +/- 2 cm3.
COnCLusIOns: This is the first report of an anatomical technique 
documenting the intramuscular blood supply to a skeletal muscle by a 
novel three-dimensional technique, this technology allows precise mea-
surement of the vasculature and provide detailed information regarding 
anatomical landmarks, diameters and lengths of intramuscular and 
extramuscular blood supply.
Learning Objectives:

Learn about a new modality to describe the anatomy of TFL flap in •	
detail.
Describe the variation of the skin perforators overlying the TFL muscle.•	
Provide quantifiable data regarding the variation in flap anatomy.•	

21
vAlidity OF thE dAsh FOr FUnctiOnAl OUtcOMEs 
EvAlUAtiOn in UppEr ExtrEMity sArcOMA liMb 
sAlvAGE thErApy
j robinson, c temple, n schachar, w temple
PurPOse: To validate the Disability of the Arm, Shoulder, and Hand 
(DASH) questionnaire in patients undergoing limb salvage surgery for 
upper extremity sarcoma. 
MethODs: Twenty-eight patients underwent neoadjuvant chemora-
diation therapy, surgical resection and flap reconstruction for upper 
extremity sarcoma. Each patient completed the Toronto Extremity 
Salvage Score (TESS) and DASH questionnaires postoperatively. 
Functional outcome using the Muskuloskeletal Society Tumour Score 
(MSTS) was also rated by two independent clinical assessors. 
Demographic data, tumour characteristics, and treatment information 
were collected. Criterion validity of the DASH was evaluated by 
Pearson Correlation Coefficient with the TESS and mean MSTS scores. 
Construct validity of the DASH and TESS was determined by univari-
ate analysis with predictive factors for sarcoma limb salvage outcome. 
resuLts: Regarding criterion validity, the DASH correlated highly with 
the TESS (-0.873, p < 0.001), and the mean MSTS (-0.793, p < 0.001). 
The MSTS intraclass correlation coefficient was high, at 0.774 
[0.563 – 0.890]. Regarding construct validity, neither the DASH nor 
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TESS demonstrated statistically significant results with known sarcoma 
predictive factors: tumour recurrence (DASH p = 0.95; TESS p=0.49), 
more distal tumours (DASH p = 0.35; TESS p=0.19), chemoradiation 
complications (DASH p = 0.38; TESS p=0.57), tumours larger than 
5 cm (DASH p = 0.52; TESS p=0.57), and lower grade tumours (DASH 
p = 0.71; TESS p=0.91).
COnCLusIOns: The DASH demonstrated high criterion validity for 
use in functional outcome assessment of patients with upper extremity 
sarcoma undergoing limb salvage surgery, when using the TESS and 
MSTS as the gold standard. Neither the DASH nor the TESS demon-
strated high construct validity in our patient population.
Learning Objectives:

To understand the usefulness of the DASH in evaluating outcome for •	
patients with upper extremity sarcoma surgery.

22
A.w. Farmer lecture

thE dEvElOpinG sciEncE bEhind strUctUrAl FAt 
GrAFtinG tEchniqUE
sydney r coleman, Md
A brief review of the technical aspects for the basis of harvesting, purifi-
cation and placement will be followed by a look at the scientific and 
anecdotal evidence for using this specific technique. In particular, effect 
of centrifugation on harvested fat will be discussed; and the first studies 
of the growth factors and primitive cells residing in different densities of 
grafted fat will be presented.
Our recent increased understanding of stem cell activity in normal adi-
pose tissue leads one to believe that such dramatic aesthetic improve-
ments of skin overlying transplanted fat may at least in part be an effect 
of underlying stem cell activity. 
Discussion will be made of the potential effects of adipose derived stem 
cells on the repair of the surrounding tissues
The mechanism of fat graft improvement in surrounding tissue is not 
clear, and the role of adipose derived stem cells and preadipocytes in fat 
survival and repair remains to be determined. Research has indicated 
the possible involvement of more undifferentiated (primitive) cells in 
some of the observed effects of fat grafting on surrounding tissues. Of 
particular interest is the research that has pointed to the use of stem cells 
to repair the tissues around which fat is placed especially after therapeu-
tic radiation.
Learning Objectives:

To examine scientific studies concerning the technique of structural fat •	
grafting.
To relate methods of improving predictability of fat grafting based on these •	
studies.
To relate recent studies on the effect of grafting fat on surrounding tissue •	
focusing on the effect on therapeutic radiation injury.

Disclosure of Interest:
Dr. Coleman has noted the following:

I have the potential for stock options with Cytori Therapeutics and Brava.•	
I do research into techniques using products from Mentor.•	
I receive royalties and consulting fees from Mentor.•	

Eye-Opener session
sUrGicAl trEAtMEnt OF MiGrAinE hEAdAchEs
bahman Guyuron, Md
Migraine headache is a chronic, often incapacitating condition that afflicts 
millions of people, disproportionately affecting more females than males. 
Despite its prevalence, this condition remains largely under diagnosed and 
under treated. This presentation will educate participants in the surgical 
techniques that have been developed over the last 10 years to treat the four 
most common migraine headache trigger sites with a success rate of approxi-
mately 90%. An in-depth overview of the symptoms and diagnosis of 
migraines, identification of trigger sites with Botox, and relevant anatomy 
will be presented. 

At the end of this course you will be able to:
Review symptoms & diagnosis of migraine headaches.•	
Discuss the constellation of symptoms.•	
Discuss potential pathophysiology of trigger sites.•	
Injection of Botox as treatment.•	
Preop work up and selection of surgical technique.•	
Detailed surgical treatment of migraine headaches.•	
Management of adverse effects.•	
Pertinence of this information to the plastic surgeon.•	

Disclosure of Interest:
Dr. Guyuron has noted the following:

He is a shareholder in Noteworthy Electronic Medical Record and owner •	
of Innovative Medical Equipment.
He is editor of •	 Plastic Surgery Indications and Practice.

residents corner
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EFFEcts OF chrOnic iMplAntAtiOn OF A nOvEl 
nErvE cUFF On pEriphErAl nErvE
l Korus, l Gan, K wong, K todd, j Olson, M Morhart,  
A prochazka
PurPOse: Functional electrical stimulation of peripheral nerves can 
be used in spinal cord injury to regain limb movement. The “Stimulus 
Router System” is a design that takes advantage of implanted leads 
which capture current flowing between external electrodes and routes 
this current to a target nerve via a cuff. Such cuffs, however, have poten-
tial to cause neural damage over time. We set out to determine the 
effects of chronic implantation with a novel cuff design currently being 
used in human experiments.
MethODs: Seven rabbits were implanted, each with two nerve cuffs 
(on common peroneal and posterior tibial nerves). Both cuffs were 
placed on the same side of the animal and the contralateral side was 
subjected to a sham operation. Leads attached to the cuff were tunneled 
to subcutaneous tissue on the back of the rabbit. External electrical 
stimulation was applied and muscle activation thresholds were recorded 
at 0, 1, 3 and 7 months. Following this animals were sacrificed and com-
mon peroneal and posterior tibial nerves (both cuff and sham sides) 
were analyzed histologically. 
resuLts: Stimulation thresholds were highest at 1 month post- 
implantation. This difference was statistically significant in the com-
mon peroneal nerve group (p=0.0224). Subsequent stimulations at 3 
and 7 months saw decreasing thresholds, however these thresholds 
never returned to baseline, as seen in the immediate post operative 
period. These results are similar to human data as seen by Olson et al. 
Histological analysis of the nerves is pending. 
COnCLusIOns: Tissue reactions to nerve cuffs and pick up leads 
may result in increased stimulation thresholds, however these have a 
tendency to decrease over time.
Learning Objectives:

The learner will become familiar with use of functional electrical stimula-•	
tion and the potential effects implantable leads can have on peripheral 
nerves.

24
AxOn cOUnts OF pOtEntiAl nErvE trAnsFEr 
dOnOrs FOr pErOnEAl nErvE rEcOnstrUctiOn
cp white, Mj cooper, cM levis
PurPOse: The purpose of this anatomic study is to identify potential 
donors of motor axons from the tibial nerve. 
MethODs: Using human cadaveric lower extremities, all motor nerve 
branches of the tibial nerve were identified, isolated and biopsied. As a 
comparison of axon counts, sections of the motor branches of the Deep 
Peroneal Nerve (DPN) were harvested and prepared. Biopsy specimens 
were then processed and stained using glutaraldehyde, epoxy resin and 
toluene blue. The axons from each nerve specimen were quantified using 
a Metamorph scanner and manual counting of all axons in a maximum of 
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three sections for each motor branch. Mean and standard deviation of 
axon counts for each nerve branch were calculated. 
resuLts: The motor branch to the tibialis anterior muscle had on average 
a cross sectional area of 0.270 mm and an average of 3999.7 axons. This was 
most similar in cross sectional area to the branch to flexor hallucis longus 
(0.262 mm) and in total number of axons to the branch to popliteus 
(3036.3).
The motor branch to extensor hallucis longus was found to have an aver-
age cross sectional area of 0.250 mm and an average of 2236.9 axons. This 
was most similar in cross sectional area to flexor hallucis longus 
(0.262 mm) and total number of axons to the branch to medial gastrocne-
mius (2679).
COnCLusIOns: This study showed several variations in nerve 
anatomy with a variety of branch patterns and numbers of nerve 
bundles. Ideal donor nerves were identified. As well, secondary 
potential donors also appear to be available with similar axon counts. 
All potential donors should be considered when selecting branches 
for transfer without sacrificing function for the entire muscle group. 
Limited sample size and confounding issues with sample size as well 
as co-morbidities of patients and counting errors are sources of error 
in the study.
We believe that nerve transfers should be included in the armamentarium 
for lower extremity re-innervation as it is in the upper limb. The ultimate 
goal is to select appropriate and expendable motor nerves to reinnervate the 
ankle +/- the toe extensors that may lead to more predictable and functional 
results in reconstructing the DPN than that achieved by nerve grafts. 
Learning Objectives:

Participants will be able to define common peroneal nerve injuries.•	
Participants will be able to describe treatments for common peroneal nerve •	
injuries.
Participants will be able to identify the most similar transferable nerves to •	
the deep peroneal nerve. 

25
chArActErizAtiOn And qUAntitAtiOn OF 
diFFErEntiAtiOn And cApAcity OF MEsEnchyMAl 
stEM cElls tO sUppOrt pEriphErAl nErvE 
rEGEnErAtiOn
A ladak, j Olson, t Gordon, E tredget
PurPOse: Functional recovery after peripheral nerve injuries is limited 
by time and distance required for axon regeneration. Deterioration of den-
ervated Schwann cells (SCs) is the key limiting factor in this recovery. Our 
objective was to explore the potential for mesenchymal stem cells (MSCs) 
to replace SCs for support of axon regeneration. Our aims were to character-
ize and quantify MSC differentiation into a SC-like phenotype and to 
evaluate their functional capacity to promote neurite and axon outgrowth 
in vitro and in vivo. 
MethODs: MSCs isolated from bone marrow of Sprague-Dawley rats 
were characterized by plastic adherence and pluripotency towards meso-
dermal lineages. Isolated stem cells were then stimulated towards a SC 
phenotype using specific growth factors, and cell marker analysis was 
performed to verify SC phenotype. The neurotrophic effect of these dif-
ferentiated stem cells was assessed in vitro using an indirect co-culture 
system with rat dorsal root ganglion cells (DRG). Finally, the effect of 
dMSCs in vivo was assessed using a rat sciatic nerve model.
resuLts: Differentiation resulted in positive immunocytochemical 
staining for the SC markers glial fibrillary acidic protein (GFAP), S100, 
and nerve growth factor receptor (NGFR). Using an indirect co-culture 
system, we compared the ability of dorsal root ganglion (DRG) cells to 
extend neurites in indirect contact with undifferentiated MSCs (uMSCs) 
and differentiated MSCs (dMSCs) as compared to SCs. The mean val-
ues of the longest length of the DRG neurites was the same for the 
dMSCs and SCs and significantly higher than the uMSC and DRG 
alone culture systems (p<0.05). In vivo, dMSC transplantation resulted 
in a greater number of motoneurons (627.75±86.02) extending axons 
across a nerve gap than an empty conduit (284.83±48.11). 
COnCLusIOns: We conclude that bone marrow-derived MSCs dif-
ferentiate into a SC-phenotype that expresses SC markers transiently, 

sufficient to support neurite outgrowth in vitro and axonal regeneration 
equivalent to that of SCs in vitro and in vivo. 
Learning Objectives: 

Following this presentation, the participant will have learned (1) inherent •	
problems in peripheral nerve regeneration and (2) the possible application 
of stem cell therapy to enhance regeneration across nerve gaps.

26
tEnsiOn And tissEEl: hOw dO in vitrO pEriphErAl 
nErvEs hOld Up?
A card, j bain
PurPOse: Peripheral nerve repairs have the best outcomes with ten-
sionless repairs. Previous In Vivo experiments have shown that increased 
tension results in irregular scar formation. Our purpose was to assess if 
fibrin sealant had any effect on nerve healing at different tensions.
MethODs: 180 sciatic nerve segments were randomized into 5 groups 
of varying tension. Three subgroups were created; controls (C), micro-
surgical repairs (R), and repairs with Tisseel (T). All microsurgical 
repairs were completed in standard fashion (9-0 nylon epineural repair 
under the operating microscope). All nerves were incubated in neural 
tissue culture media for 14 days. Nerves were fixed and stained to iden-
tify specific tissue components. Slides were digitized and tissue composi-
tion analyzed by computerized algorithm (Sigma Scan Pro). Groups 
were compared with ANOVA and post hoc Tukey tests (p<0.05).
resuLts: Repair failure rates were more common in the R group 
(p=0.06) and days-to-failure was significantly longer in group T 
(p=0.009). Nerve elongation was decreased in the T group (p<0.001). A 
qualitative histological analysis was performed to assess the difference in 
healing patterns. Both the total amount and distribution of nervous tis-
sue were decreased in the R group (p<0.001, p<0.0001). The amount of 
fibrous tissue increased with tension in all groups (p<0.05). Axonal tis-
sue decreased in the C group compared to the T group where it remained 
relatively constant (p<0.001).
COnCLusIOns: Peripheral nerve healing In Vitro resulted in 
increased internal fibrotic tissue with increased tension. The addition of 
fibrin sealant to repaired nerve segments decreased the degree of elonga-
tion and increased the number of days before repair failure. Furthermore, 
fibrin sealant mitigated the loss of both axonal and supporting nervous 
tissue.
Learning Objectives:

To understand the effect of tension on nerve healing.•	
To explore the effects of fibrin sealant on axonal and connective tissue in •	
repaired nerves under tension.

27
cOrrElAtinG spyr iMAGinG (icG FlUOrEscEncE 
AnGiOGrAphy) with FlAp OUtcOMEs
ds Mcdonald, jr Friesen, MG sowa, Ew buchel, l sigurson,  
tEj hayakawa
PurPOse: The Novadaq SPYR imaging system utilizes indocyanine 
green (ICG) to allow real time images of the microcirculation following 
administration of an intravenous bolus. The purpose is to evaluate SPYR

imaging in predicting necrosis in a reverse McFarlane skin flap model 
before clinical signs are present. 
MethODs: Reverse McFarlane skin flaps were raised in 9 rats. ICG 
perfusion imaging was performed immediately following and 1 hour after 
surgery. Digital pictures were taken immediately, at 1 hour, and 72 hours. 
Customized software allowed one investigator, blinded to the ICG 
results, to outline the anatomical border of the flap and eventually the 
limits of demarcation on the 72 h picture. A binary image was saved 
where the flap was segmented into two parts (survived and died). 
Immediate and 1 hour accumulated fluorescence intensity (AFI) images 
were then evaluated against the binary image. AFI, normalization and 
image registration were performed using MATLAB (version 7.5). 
The non-parametric estimator of Area Under the Curve (AUC) was 
used to test the ability of accumulated fluorescence intensity to predict 
tissue viability. AFI was determined for each pixel in the ICG image 
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which in turn corresponded to a pixel in the binary image of the flap. 
Regions that were viable 72 h after surgery were assigned a value of 1, 
dead regions a value of zero. Percentile bootstrap 95% confidence inter-
vals (CI) were estimated by rank ordering 2000 estimates of AUC with 
each estimate based on 5000 random selected pixels. 
resuLts/COnCLusIOn: SPYR imaging was an excellent predictor 
of flap viability when measured 1 h after raising the flap with a 95% CI 
of AUC [0.949, 0.961]. Immediate imaging was a fairly good predictor 
[0.886, 0.904]. 
Learning Objectives:

Understand the utility of SPY•	 R imaging in predicting flap necrosis in the 
rat model.

28
rOlE OF wnts And chArActErizAtiOn OF wnt 
siGnAlinG pAthwAys dUrinG dE nOvO bOnE 
FOrMAtiOn in A wild-typE MOUsE MOdEl OF 
distrActiOn OstEOGEnEsis
lA Alsalmi, zs haidar, A izadpanah, M tabrizian, rc hamdy,  
lM lessard
PurPOse: Wnts are known to have a role not only in bone mass con-
trol but in a different array of processes. However, the involved pathway(s) 
is not yet fully understood and was never studied in cases of distraction 
osteogenesis (DO). Characterizing Wnt signaling pathway during DO is 
essential and might eventually enhance the clinical DO outcome specifi-
cally via acceleration of bone consolidation post-lengthening using novel 
approaches to protein therapy. 
MethOD: Wnt signaling expression was investigated in 60 adult 
female wild-type mice that have received right tibial DO. Following the 
osteotomy and mounting of custom-made miniature Illizarov rings, dis-
traction began after a latency period of 5 days at a rate of 
0.2mm/12h/2weeks. Animals were divided into 5 groups according to 
the time of sacrifice: day 5 (end of latency); days 11 & 17 (mid & end of 
distraction); and days 34 & 51 (mid & end of consolidation) for inter-
phase examination. The harvested bony regenerate then underwent 
complete microarray, histological and immunohistochemical analysis. 
resuLts: Overall, data show a statistically significant Wnt signaling 
up-regulation during distraction compared to the latency and consolida-
tion phases. More specifically, over-expression of Wnts 4, 5b and 16 were 
evident at the end of the distraction phase. Wnt receptors Fzd 1, 2 and 9 
along with Wnt inhibitors NKd2, Dkk3 and b-catenin and transcription 
factors ctbp1 and ctbp2 were also up-regulated on day 17 post-osteotomy. 
Interestingly, the Wnt inhibitor Dkk1 was under-regulated. 
COnCLusIOns: Manipulating the Wnt signaling pathway during 
the early phases of DO seems most appropriate for enhancing de novo 
bone formation. Our ongoing studies focus on the stimulation of Wnt 
signaling alongside localized and release-controlled bone growth factor 
therapy in long bone – as well as mandibular DO.
Learning Objectives:

Understand the clinical potential and current limitations of distraction •	
osteogenesis.
Understand Wnts and the involved Wnt receptors, inhibitors and transcrip-•	
tion factors during new bone regeneration in fracture healing and critical-
sized defects.
Highlight novel alternative approaches to the acceleration of bone •	
regeneration.

29
hypErtrOphic scAr FOrMAtiOn in thE nUdE MOUsE 
AniMAl MOdEl
M Momtazi, c Anderson, j ding, E tredget
PurPOse: Hypertrophic scar (HSc) and keloids represent the dermal 
equivalent of fibroproliferative disorders. Lack of a relevant, practical 
animal model is a barrier towards a better understanding of the mecha-
nisms involved in these processes. The objective of this study is to 
determine whether transplanting human skin onto nude mice results in 
wounds similar grossly and histologically to human HSc.

MethODs: 2 × 1.5 cm biopsies of human split thickness abdominal 
skin were grafted onto the backs of twenty nude mice. Wounds were 
digitally photographed weekly to document healing. Animals were sac-
rificed at 30, 60, 120 and 180 days. At these time points, scar biopsies as 
well as normal skin samples were harvested. Histological analysis con-
sists of scar thickness using a micrometer, Real Time Polymerase Chain 
Reaction (RT-PCR) to quantify Type I collagen messenger Ribonucleic 
Acid (mRNA), immunohistochemistry for Transforming Growth Factor-
beta (TGF-β) and Connective Tissue Growth Factor (CTGF) and stain-
ing for fibrocytes. Engraftment of human skin was confirmed by staining 
keratinocytes with anti-human, Human Leukocyte Antigen (HLA)-
ABC Ab.
resuLts: Preliminary results reveal that nineteen of the twenty mice 
(95%) demonstrate firm, elevated wounds similar to human HSc. 
Histologically, these wounds are thicker and possess an abundance of 
disorganized, whorl-like collagen fibers. Average scar thickness, up to 
day 60, is 508±21 μm, compared to 149±4 μm for normal skin controls 
(paired t-test, p=0.0001).
COnCLusIOns: Grafting split thickness human skin onto nude mice 
results in wounds that are similar macroscopically and histologically to 
human HSc. This model represents a potential tool for observing and 
investigating HSc formation. 
Learning Objectives:
Participants will be able to:

Support the need for a relevant animal model for HSc.•	
Identify and describe histopathological features distinguishing normal skin •	
from HSc.
Consider the nude mouse as an animal model for investigating HSc.•	

30
OvErExprEssiOn OF dc109 in thE EpidErMis rEdUcEs 
scArrinG in A blEOMycin indUcEd MOdEl OF sKin 
FibrOsis
h Alajmi, j vorstenbosch, s winocour, A trzeciak, l lessard,  
A philip
PurPOse: To determine the effects of overexpressing CD109 in 
mouse epidermis on TGF-Beta signalling and ECM production in vivo.
MethODs: Skin fibrosis was induced in mice overexpressing CD109 
in the epidermis and wild-type littermates by giving intradermal injec-
tions of bleomycin or PBS control on alternating days for 28 days. Mice 
were subdivided into groups to be sacrificed 14, 21 and 28 days after the 
initial injection and tissues were harvested for analysis. We assessed 
histological and biochemical changes by analyzing Masson’s Trichrome 
and H&E stained skin tissue and changes in ECM and TGF-beta signal-
ling proteins by western blot.
resuLts: Intradermal injections of bleomycin increase ECM deposi-
tion in the skin of both wild-type and transgenic mice overexpressing 
CD109. After 28 days of bleomycin injections, the transgenic mice dis-
play reduced dermal thickness compared to wild-type littermates 
(p<.005). Additionally, the transgenic mice express reduced levels of 
fibronectin and phoshoSmad2 compared to wild-type littermates upon 
bleomycin injection.
COnCLusIOn: CD109, when overexpressed in the epidermis, pro-
motes a reduction of dermal thickness and improved collagen organiza-
tion in a bleomycin-induced model of fibrosis. Collectively, our data 
illustrate the potent regulatory effect of CD109 on skin fibrosis, and sug-
gest that this molecule may have therapeutic value for the treatment of 
skin disorders such as hypertrophic scarring and scleroderma.
Learning Objectives: 

Bleomycin injection enhances collagen deposition in both wild-type and •	
transgenic mice. Transgenic mice display improved collagen organization 
and reduced dermal thickness as compared to wild-type littermates. 
Transgenic mice exhibit decreased TGF-Beta signaling and fibronectin 
expression as compared to wild-type mice.
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31
dEtErMininG thE strUctUrAl intEGrity OF 
dEcEllUlArizEd trAchEAl AllOGrAFts
s haykal, tK waddell, s hofer
PurPOse: Tracheal reconstruction is required following large circum-
ferential defects that are not amenable to direct anastomosis. The indi-
cations for such reconstructions are malignancy, traumatic injury and 
tracheal stenosis. Airway allotransplantation has recently been described 
as a solution to this problem but involves risks related to the use of 
immunosuppression. Decellularization techniques have been used in 
many organs and allow for the use of functional matrices without the 
need for immunosuppression. The purpose of this study is to determine 
the structural integrity of decellularized tracheal allografts. This is the 
first objective of a two-fold study which aims at defining the immunoge-
nicity of decellularized tracheal allografts. 
MethODs: Tracheas were harvested from Yorkshire pigs. These 
matrices were decellularized using multiple cycles of two different 
detergent-enzymatic reactions described in the literature: Sodium 
deoxycholate + DNAse I (Protocol A) and Triton X-100 + Pronase + 
CHAPS (Protocol B). Native tracheas and decellularized tracheas were 
placed in a device, sealed at both ends and exposed to increasing static 
negative pressures. CT scan imaging of these tracheas at different nega-
tive pressures was used to plot the luminal area over the pressure to 
determine tracheal compliance. 
resuLts: Native tracheas (n=6) and decellularized tracheas using 
Protocol A (n=6) and Protocol B (n=6) were exposed to increasing 
static negative pressures. Luminal area, volume and compliance were 
measured using CT Imaging. Native tracheas collapsed completely at a 
pressure of –30mmHg with an average compliance of 1.58 ± 0.08. 
Following five cycles of decellularization, decellularized tracheas using 
Protocol A collapsed at a pressure of –12mmHg with an average compli-
ance of 0.8 ± 0.2 while tracheas using Protocol B collapsed at a pressure 
similar to that of native tracheas. 
COnCLusIOns: Decellularized tracheal matrices can be used for 
airway transplantation without the need for immunosuppression. 
Structural integrity appears to be maintained using protocols with neu-
tral constituents (such as CHAPS). The correlation between mainte-
nance of function and immunogenicity remains to be determined.
Learning Objectives: 

Explore different decellularization techniques and their biological •	
properties.
Determine the structural integrity of decellularized tracheal allografts.•	
Understand the application of tracheal decellularization to the area of  •	
composite tissue allotransplantation.

32
rOlE OF ActivAtEd prOtEin c And its rEcEptOr in 
inhibitiOn OF MElAnOMA MEtAstAsis
M bezuhly, r cullen, ct Esmon, sF Morris, KA west, b johnston, 
rs liwski
PurPOse: Metastasizing cancer cells are thought to overcome the 
endothelial barrier through mechanisms commonly observed in leuko-
cyte trafficking, including the upregulation of adhesion molecules, 
apoptosis induction and disruption of normal endothelial intercellular 
contacts. Given the parallels between these processes, we hypothesized 
that a therapy directed at the endothelium to reduce leukocyte traffick-
ing might also be of benefit in preventing tumour metastasis. Engagement 
of endothelial protein C receptor (EPCR) by activated protein C (aPC) 
decreases expression of endothelial adhesion molecules implicated in 
tumour-endothelium interactions. We examined the role of the aPC/EPCR 
pathway on tumour migration and metastasis.
MethODs: In vitro adhesion and transendothelial migration assays 
were performed using fluorescence-labeled B16-F10 melanoma cells 
plated on confluent endothelial monolayers pretreated with recombi-
nant human aPC (rhaPC). In vivo, B16-F10 melanoma metastasis models 
were performed using transgenic EPCR overexpressing (Tie2-EPCR) and 
wildtype (WT) mice treated with or without rhaPC. Intravital imaging 
was performed to quantify cancer cell lodgement in the hepatic model. 

Real-time polymerase chain reaction was performed to assess transcrip-
tion levels of adhesion molecules, pro-inflammatory cytokines and 
apoptotic mediators.
resuLts: In vitro, B16-F10 melanoma cells showed decreased adhe-
sion to and transmigration through endothelium treated with recombi-
nant human aPC (rhaPC). In murine B16-F10 metastasis models, 
transgenic EPCR overexpressing (Tie2-EPCR) mice exhibited improved 
survival and marked reductions in liver (50%) and lung (92%) metasta-
ses compared to wildtype (WT) animals. Intravital imaging revealed 
reduced B16-F10 entrapment within livers of Tie2-EPCR compared to 
WT mice. A similar reduction was observed in WT mice treated with 
rhaPC. Strikingly, rhaPC treatment resulted in a 44% reduction in lung 
metastases. This was associated with decreased lung P-selectin and 
TNF-α mRNA levels.
COnCLusIOn: This study provides proof of concept for the strategy 
of using rhaPC in the prevention of tumour metastasis, and underscores 
the complex interplay between inflammation and cancer progression.
Learning Objectives:

To appreciate the parallels between tumour metastasis and leukocyte •	
trafficking.
To understand the multiple cytoprotective and anti-inflammatory activities •	
of activated protein C (aPC).
To appreciate how the pleiotropic effects of aPC can be used to decrease •	
tumour metastasis.

33
hOw Acidic is thE lidOcAinE yOU ArE injEctinG?
sG Frank, dh lalonde
PurPOse: The infiltration of local anesthetics can be painful; some of 
this pain may be attributed to the high acidity of the anesthetic solu-
tions. The pH of local anesthetics is often unknown by clinicians, and 
certainly underappreciated. Given the frequent use of local anesthetics 
by plastic surgeons, the unrecognized use of acidic, and hence painful, 
agents may present an opportunity for a change in practice and improve-
ment in patient comfort by buffering the acidic solutions with inexpen-
sive, readily available bicarbonate solution. This study determined the 
pH of commonly used anesthetic agents in our hospital.
MethOD: Commercially available solutions of 1% and 2% lidocaine, 
with and without epinephrine 1:100,000, were obtained from various 
settings throughout our tertiary care institution. Fifty samples of each 
solution, from a variety of manufacturers, lots and ranging in time to 
expiry, were measured for pH.
resuLts: Preliminary results were obtained from a limited sample of 
solutions. Mean pH for solutions of 1% plain lidocaine was 6.0; 1% 
lidocaine with epinephrine was 4.3; 2% plain lidocaine was 6.0; 2% 
lidocaine with epinephrine was 4.4. The lowest recorded pH was 2.98 in 
an expired sample of 1% lidocaine with epinephrine. Early trends indi-
cate that increasing age of the solutions with epinephrine is associated 
with a significant decline in pH.
COnCLusIOns: Lidocaine without epinephrine is only somewhat 
more acidic than physiologic pH. However, the buffering that is required 
for the stability of epinephrine in epinephrine-containing lidocaine 
reduces the pH to markedly acidic levels. As these solutions approach 
their expiry date they appear to become even more acidic.
Learning Objectives: 

Appreciate the acidity of some of the commonly used anesthetic solutions. •	
Consider the high acidity of epinephrine-containing lidocaine and its possi-•	
ble impact on pain during infiltration. 
Be aware of the possible increased acidity of epinephrine-containing lido-•	
caine with time.

34
thE rElAtiOnships bEtwEEn clEFt lEnGth, clEFt 
width And clEFt typE in clEFt pAlAtE
Mh Mahoney, dM Fisher
PurPOse: It has been proposed that the greater the severity of the 
cleft of the palate, the worse the outcome. The primary objective of this 
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study is to determine the relationship between palate length, cleft palate 
width and cleft type.
MethOD: A review of prospectively collected data on all consecutive 
primary palate repairs by a single surgeon, from January 2000 to January 
2010, was completed. Patient demographics, Veau classification (I-IV), 
Kernahan & Stark classification – primary/secondary palate (CL/P) & 
secondary palate (C/P), Randall length (I-IV) and measurement of cleft 
width were analyzed for associations. 
resuLts: 485 patients underwent primary palatoplasties from January 
2000 – January 2010. There were 276 males and 209 females; mean age 
was 20.4 months (range, 6.6 months – 17.7 years). Kernahan & Stark 
Class included: CP= 260 and CL/P=225. Veau Class included: I=85, II= 
175, III=165, IV=60. Randall length included: I=81, II=319, III=58, 
IV=2. Average cleft width was 7.7 mm (range, 0-19 mm). Significant 
associations included: CP was associated with Randall Type I (longer pal-
ates), CL/P was associated with Randall Type III (shorter palates) 
(p<0.0001). Randall Types II-IV had wider clefts than Randall Type I 
(p<0.0001). Wider clefts were seen in the CL/P group (p<0.0001). No 
difference in width was seen in unilateral and bilateral CL/P (p=0.0034).
COnCLusIOns: Patients with CL/P have wider palates than patients 
with CP, and are more often associated with Randall Types II & III. 
Patients with CP are more often associated with Randall Types I & II. 
Width and length is similar amongst unilateral and bilateral CL/P. 
Preoperative width and length may be used to explain the outcomes 
seen in varying degrees of cleft palate severity. 
Learning Objectives:

To describe the relationships between cleft palate length, width and type. •	
This will provide the learner with further knowledge in the preoperative 
evaluation of and prognosis for patients with palatal clefts.

35
A tEn-yEAr, twO-institUtiOn rEviEw OF pEdiAtric 
dOG AttAcKs: AdvOcAtinG FOr A nAtiOnwidE 
prOhibitiOn OF dAnGErOUs dOGs
FM yau, js Arneja, K pappas, G singh
PurPOse: Affectionately referred to as ‘man’s best friend’, dog attacks 
in the pediatric population often test this analogy. Pediatric dog attacks 
are a significant public health issue and result in physical morbidity, 
psychological disability, and financial strains. We performed analysis of 
our cumulative two-institution pediatric dog attack data and offer evi-
dence to support a nationwide prohibition of dangerous dogs.
MethODs: A retrospective review was performed at two urban 
Children’s hospitals from 1996-2006 of all dog attacks presenting to the 
plastic surgery service. Charts were reviewed with analysis of patient 
demographics, injury site, operative intervention, and dog-specific 
data.
resuLts: 109 patients were included for review. Mean age was 
3.9 years (range 2-18 years). 95% of patients required surgical interven-
tion with 30% requiring a skin graft or flap reconstruction. 88% of dogs 
were known to the victim, 46% of attacks were provoked, and 57% of 
dogs were deemed to be of a dangerous breed (Pit Bull or Rottweiler). 
Mean hospital duration was 4.7 days and 27% required additional recon-
structive plastic surgery. A representative case of a 4-year old dog attack 
victim is presented, including forehead flap reconstruction following 
complete nasal amputation. 
COnCLusIOn: Pediatric dog attacks are preventable injuries since 
the majority are from dogs defined as a dangerous breed. These cases are 
the “tip of the iceberg” representing consultations to Plastic Surgery 
only. We describe the scope of the problem, preventative guidelines, and 
outline why organizational advocacy in plastic surgery should be 
directed towards a national prohibition of dangerous dogs. 
Learning Objectives:

Characterize the nature of pediatric dog attack injuries, including patient •	
demographics and operative interventions. 
Understand the implications of dangerous dog breeds on the pediatric pop-•	
ulation, including physical and psychological morbidity. 
Advocate for increased governmental intervention, including legislation •	
and educational programs restricting dangerous dog breeds. 

36
plAstic sUrGEry trAUMA AssEssMEnt rEcOrd:  
An EvAlUAtiOn OF thE EnhAncEMEnt OF MEdicAl 
EdUcAtiOn And iMprOvEMEnt OF pAtiEnt cArE in 
thE EMErGEncy rOOM
A seal, d courtemanche, K bush
PurPOse: To investigate the usefulness of a standardized assessment 
record for the initial assessment of Plastic Surgery trauma patients in 
the emergency room. Specifically, the goals are to assess if medical 
students and junior residents have an improved educational experi-
ence using this standardized record and to evaluate if the record facili-
tates the comprehensive examination and documentation of these 
clinical encounters.
MethODs: Medical students and junior residents were randomized to 
either complete a standard consult or a new assessment record after 
assessing plastics surgery trauma patients in the ER. After review with a 
senior resident or staff, they completed a survey about their experience. 
The consults were also scored for content with respect to general history 
and physical exam, hand specific content, and craniofacial specific con-
tent where appropriate.
resuLts: There were 31 consults reviewed, (17 standard, 14 new). 
Mean self-assessment scores were significantly different (standard = 32, 
new = 39, p = 0.002). Subjective clinical assessment, documentation, 
and educational experience were significantly improved with the new 
assessment (p = 0.008, p = 0.002, and p = 0.002 respectively). There was 
no significant difference in the General Score between the two consults. 
The Hand and Craniofacial Specific Scores were both significantly 
improved with the new consult (3.0+/-0.5 vs 5.6+/-0.4, p=0.001, and 
3.9+/-0.9 vs. 8.0 +/- 1.2, p=0.02). 
COnCLusIOn: Medical students and junior residents rate their edu-
cational experience and overall clinical experience to be improved using 
the new assessment tool. There is no improvement in documentation of 
the general history and physical exam of plastic surgery patients seen in 
emergency, however, there is a significant improvement in the hand 
specific exam, as well as the craniofacial specific exam. 
Learning Objectives:
At the end of this presentation, the learner will be able to:

Assess the usefulness of standardized assessment records for plastic surgery •	
trauma patients.

37
tAKinG thE rEsidEnt by thE scAlpEl: A pUblic 
sUrvEy
d rizis, dE borsuk, E botros, jp brutus
PurPOse: An effective surgical training program ensures that all sur-
gical residents have adequate exposure and training in surgical proce-
dures. However, higher rates of nosocomial infections and increased 
public awareness of medical errors have recently created pressure to take 
the scalpel out of the residents’ hands.
MethODs: In an effort to quantify and qualify public opinion and 
knowledge of the surgical education system, we have presented a ques-
tionnaire to all new patients consulting for hand surgery at a large urban 
teaching hospital in Montreal, Canada. The questionnaire determines 
age, socioeconomic status, and previous exposure to health care. It 
examines knowledge of the surgical hierarchy, and the public’s willing-
ness to have surgery done in-part, or in full, by a supervised surgical 
trainee. 
resuLts: 105 patients consulting for elective hand surgery completed 
the questionnaire. 19 (18%) would not consent to have a surgical resi-
dent operate on them even with the supervision of the attending sur-
geon, citing fear of increased complication rate as the major reason for 
the refusal. However 97% of patients consented to having their photos 
or x-rays used for training purposes. 85% of the patients were unable to 
properly differentiate between a clinical clerk, a resident, and an attend-
ing surgeon. After having read a short explanation of surgical hierarchy 
4 patients (3.8%) modified their opinions, consenting to surgery by a 
supervised a surgical resident.
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COnCLusIOn: A good surgical training program ultimately guaran-
tees that every surgeon produced has the skills and know-how to operate 
effectively and safely. Our public survey demonstrates that the public is 
generally willing to allow surgical residents to operate on them for hand 
surgeries if properly informed. However, almost one in five would not 
allow a trainee to operate on them in a university hospital. Education on 
the surgical hierarchy and operative diligence is vital for the future of 
surgical residencies.
Learning Objectives:

To identify and qualify the public’s lack of knowledge of medical hierarchy.•	
To acknowledge the importance of informed consent in the teaching hospi-•	
tal setting.

38
canadian Expert series

sc-iGAp FlAp brEAst rEcOnstrUctiOn
s williamson
PurPOse: To discuss the clinical utility of the septocutaneous IGAP 
perforator flap in autogenous breast reconstruction.
MethOD: Clinical indications, flap design concepts, operative tech-
nique, functional and aesthetic outcome, and donor morbidity are 
reviewed in an effort to delineate the abilities and limitations of this 
flap for autogenous breast reconstruction. 
resuLts: Sc-IGAP breast reconstruction with the “in the crease 
technique” can be effective in achieving the appropriate patient’s 
desired breast mound reconstruction with acceptable donor site morbid-
ity. Donor site morbidity is increased with aggressive skin &/or subcuta-
neous harvests. Immediate bilateral reconstructions are ideally suited, 
but the multiple intra-operative repositionings required lead to substan-
tial operative times.
COnCLusIOns: The septocutaneous IGAP perforator flap, while 
not widely described, is a viable “alternative flap” for autogenous breast 
reconstruction. Its attributes of ease of harvest, pedicle length, ability to 
neurotize, lack of muscular injury and acceptable donor deformity must 
be balanced with an appreciation of its physical attributes, potential 
donor morbidity and need for intra-operative repositioning in consider-
ing its indications for each individual patient.
Learning Objectives: 

To consider the attributes, limitations and utility of the septocutaneous •	
IGAP perforator flap in autogenous breast reconstruction. 

39
thE UsE OF AllOdErM in pOst-MAstEctOMy 
AllOplAstic brEAst rEcOnstrUctiOn: A systEMAtic 
rEviEw And EcOnOMic AnAlysis
lA jansen, sA Macadam
PurPOse: To perform a systematic review on the use of AlloDerm in 
post-mastectomy alloplastic breast reconstruction, and an economic 
analysis comparing one-stage AlloDerm reconstructions with traditional 
two-stage reconstructions.
MethOD: A computerized search was performed across databases to 
identify studies including patients undergoing alloplastic breast recon-
struction with AlloDerm. A systematic review was performed across 
study types, yielding probabilities for seven clinically significant health 
outcomes. A decision analytic model from the provincial payer’s per-
spective was constructed based on these states. Direct medical costs were 
estimated from a university-based hospital, yielding expected costs. 
Sensitivity analyses were conducted.
resuLts: The systematic review of studies using AlloDerm in breast 
reconstruction revealed 14 papers satisfying inclusion criteria (7 one-
stage, 6 two-stage, 1 including both). Acute and long-term complication 
rates were obtained. One-stage complication rates were: infection 
0-11%, hematoma 0%, seroma 0-9%, partial flap necrosis 0-25%, 
implant exposure with removal 0-9% / salvage 0-4% and capsular con-
tracture 0%. No objective validated outcomes or cost analyses were 
reported. Baseline and expected costs were calculated for one-stage 

AlloDerm and two-stage traditional reconstructions. Preliminary cost 
analysis shows one-stage reconstruction with AlloDerm to be less 
expensive both in the baseline ($11,676 vs. $13,884) and expected 
value ($12,361 vs. $14,825) if a 4×16cm sheet is used. With a 6×16cm 
sheet, the one-stage baseline and expected costs rise to $13,367 and 
$14,053 respectively.
COnCLusIOns: Complications using AlloDerm are comparable to 
traditional alloplastic reconstructions. AlloDerm appears to confer a low 
rate of capsular contracture. Although AlloDerm is expensive, it appears 
to be cost effective if used for single stage reconstructions. A formal 
randomized control trial, including costs, is recommended.
Learning Objectives:

Become familiar with the rationale and methodology for performing a sys-•	
tematic review.
Apply results from a systematic review to perform a cost analysis.•	

40
sinGlE stAGE prOsthEtic brEAst rEcOnstrUctiOn 
At tiME OF MAstEctOMy: A rEtrOspEctivE, MAtchEd 
cOhOrt stUdy
A chesney, F Farrokhyar, A dal cin
PurPOse: Immediate breast reconstruction in patients with early 
stage disease is gaining popularity across North America. With the 
advent of skin sparing mastectomy, immediate reconstruction with the 
definitive, final prosthesis at the time of mastectomy has been made 
possible. The question remains: is single-stage prosthetic reconstruction 
equivalent to tissue expander reconstruction with respect to complica-
tions and rate of reoperation?
MethODs: A retrospective, matched cohort study of a single centre’s 
experience with these techniques was carried out. Over a five year 
period, 40 cases of immediate breast reconstruction with the final pros-
thesis were identified. These were matched to 40 cases of immediate 
breast reconstruction using a tissue expander. The matching process 
controlled for such factors as patient age, mastectomy weight, the pres-
ence of comorbidities and prior exposure to radiation. All patients had 
early stage disease or were undergoing prophylactic mastectomy. 
Complication rates as well as the rate of re-operation were examined. 
resuLts: No significant increase in the rate of post-operative compli-
cations or rate of re-operation was found to be associated with the inser-
tion of a definitive prosthesis at the time of skin sparing mastectomy. 
The average time to completion of the reconstructive process was 
zero months in the immediate prosthesis cohort and seven months in 
the tissue expander cohort.
COnCLusIOns: These findings support that, in selected patients, 
single stage breast reconstruction using the final prosthesis is not associ-
ated with an increased risk of complications or reoperation. Furthermore, 
the average time to completion of reconstruction is reduced by seven 
months.
Learning Objectives:

This study promotes an understanding of the technique of single-stage •	
prosthetic breast reconstruction at the time of mastectomy. This technique 
is as safe as the use of expanders and reduces the time to completion of 
reconstruction.

41
brEAst rEcOnstrUctiOn And rAdiAtiOn thErApy:  
A cAnAdiAn pErspEctivE
O Afolabi, j williams, dh lalonde
PurPOse: Radiation therapy is increasingly being used as an adjunct-
ive treatment for breast cancer. When, and how best to perform breast 
reconstruction in the setting of radiation therapy is a much debated 
topic. The aim of this project was to investigate the approaches that 
Canadian plastic surgeons are taking to breast reconstruction in patients 
who need or may need radiation.
MethODs: In April 2009, a survey invitation was sent to Canadian plas-
tic surgeons via email. Survey responses were collected over a two month 
period. 



 
CSPS Abstracts

Can J Plast Surg Vol 18 No 2 Summer 201054

resuLts: Of the 307 invitees, 87 surgeons responded. Eleven did 
not meet inclusion criteria. Most surgeons (70%) do not perform 
immediate reconstruction on patients who need post-mastectomy 
radiation. Most respondents (64%) perform immediate reconstruc-
tions for patients whose need for radiation is uncertain at the time of 
mastectomy. Expander and implants is their preferred option, followed 
by free TRAM flap. Fifty five percent use the delayed immediate tech-
nique in these cases. Thirty-two percent are unfamiliar with the 
delayed-immediate technique. 
For delayed reconstruction of the irradiated patient, the pedicled 
TRAM is the most common choice. The latissimus dorsi flap was the 
second most common choice. 
Factors that affect surgeon decision making vary from the thickness and 
pliability of the patient’s skin following radiation to the cooperation of 
colleagues such as general surgeons and radiation oncologists. 
COnCLusIOns: The reconstructive options are increasing for patients 
who may need post-mastectomy radiation. The use of the delayed imme-
diate technique could increase as physicians gain more knowledge of the 
technique. 
Learning Objectives:

List the current indications for radiation therapy in patients requiring mas-•	
tectomy for breast cancer. 
Describe the challenges of breast reconstruction in the irradiated patient. •	
Explain the delayed-immediate technique of breast reconstruction and the •	
indications for its use. 

42
pOst-MAstEctOMy irrAdiAtiOn FOllOwinG 
iMMEdiAtE AllOplAstic brEAst rEcOnstrUctiOn 
UsinG A tEMpOrAry tissUE ExpAndEr: A Ubc 
pErspEctivE
Al ho, Ad Malebranche, s tyldesley, s Macadam, pA lennox
PurPOse: Radiation combined with mastectomy and chemotherapy 
is associated with a decrease in recurrence and improvement in survival 
rates in breast cancer patients. Thus, a greater number of patients who 
desire breast reconstruction will have radiation as part of their manage-
ment. The timing of post-mastectomy radiation in alloplastic breast 
reconstruction patients is still a subject of debate. As part of the UBC 
Breast Reconstruction Program, breast cancer patients receive radiation 
at the time of maximal expansion prior to permanent implant exchange. 
We report our outcomes. 
MethOD: We retrospectively reviewed breast cancer patients receiv-
ing immediate breast reconstruction using a two-stage expander/implant 
technique between 2003 to 2007. Data were drawn from patient records 
and the UBC Breast Reconstruction and BC Cancer Agency databases. 
resuLts: Outcomes including capsular contracture, revision rates, 
and aesthetic outcome were compiled after retrospective review. 
COnCLusIOns: Findings were compared to the Memorial Sloan 
Kettering experience in which radiation is performed after implant 
exchange in patients undergoing immediate alloplastic breast 
reconstruction. 
Learning Objectives:
At the end of this presentation, the learner will be able to:

Appreciate the different treatment algorithms, with respect to postmastec-•	
tomy radiation, of immediate tissue expander/implant breast 
reconstruction.
Appreciate the challenges of radiation treatment for cancer patients receiv-•	
ing immediate breast reconstruction using a tissue expander/implant 
technique. 
Compare the clinical outcomes of the UBC Breast Reconstruction •	
Program to the Memorial Sloan Kettering algorithm. 

43
lOcAl brEAst cAncEr rEcUrrEncE AFtEr 
MAstEctOMy And iMMEdiAtE rEcOnstrUctiOn FOr 
invAsivE cAncEr: A MEtA-AnAlysis
l dickson, r Avram, M Gieni, n sne
PurPOse: There is a lack of consensus as to the oncologic safety of 
IBR, particularly in those with stage III or IV disease. The purpose of 
this paper is to systematically review the literature to and compare the 
frequency of recurrence in patients with and without IBR following 
mastectomy for first time, invasive breast cancer.
MethODs: Two independent investigators searched PubMed, Embase, 
and Cochrane databases using the following search terms: “immediate 
reconstruction” and “breast cancer”, “mammary”, “carcinoma”. This 
returned a total of 3080 titles. After the titles were reviewed, 228 abstracts 
remained. The abstracts were reviewed and resulted in 143 relevant 
articles. After inclusion & exclusion criteria were applied, 6 articles 
remained. Each article was assessed for quality by two independent 
investigators using a standardized scoring scale (MINORs). Relevant 
data were collected. The primary outcome was local recurrence of breast 
cancer. 
resuLts: Inter-rater reliability was 75% with 95% confidence inter-
vals. There was no evidence of study heterogeneity (I2=16%). The odds 
ratio for recurrence of breast cancer for mastectomy and IBR as com-
pared to mastectomy alone was 0.832, indicating no significant differ-
ence. Subgroup analysis was not performed for recurrence based on stage 
or reconstruction type due to lack of data reported.
COnCLusIOn: This meta-analysis, while limited by the quality of 
the studies it reviewed, demonstrated no evidence of increased fre-
quency of breast cancer recurrence when immediate post-mastectomy 
reconstruction is compared with mastectomy alone in patients with 
invasive breast cancer. Data on recurrence rates in immediately recon-
structed patients with stage III & IV disease is limited and future studies 
should include this patient population.
Learning Objectives:

To appreciate the role of immediate breast reconstruction in breast cancer •	
treatment and its oncologic safety.
To recognize the importance of prospective outcome studies in determining •	
the local recurrence rates in advanced stage breast cancer. 

44
pEriOpErAtivE FlUid cOnsidErAtiOns tO MiniMizE 
EArly pOstOpErAtivE cOMplicAtiOns in FrEE FlAp 
brEAst cAncEr rEcOnstrUctiOn
r neinstein, t zhong, s hofer, jE lipa, pc neligan
PurPOse: Breast reconstruction at the same time of mastectomy has 
proven to be a safe and reliable procedure that does not compromise 
oncologic outcomes. An important aspect of free flap breast reconstruc-
tion that has not been previously studied pertains to the perioperative 
anesthetic and fluid management of these patients. Thus the purpose of 
this study is to assess if there is an association between these factors with 
postoperative complications in patients undergoing free flap breast 
reconstruction. 
MethOD: A retrospective review was performed for the period 
between 2002 and 2009. All consecutive patients with free flap recon-
struction of the breast following mastectomy performed at University 
Health Network were identified in a prospectively maintained breast 
reconstruction database. Perioperative anesthetic variables analyzed 
included: BMI, ASA, preoperative hemoglobin, hematocrit, creatinine 
levels, and intraoperative colloid infusion rate/kg, crystalloid infusion 
rate/kg, and total fluid volume infusion rate/kg. Primary clinical out-
comes included all minor and major post-operative complications. 
resuLts: Univariate analysis revealed that both total volume of fluid 
infusion rate/kg (p = 0.015) and crystalloid infusion rate/kg (p = 0.013) 
during the surgery were significant independent risk factors for postop-
erative complications. Our final multivariate regression model showed 
that after controlling for the type of flap used (DIEP vs. free TRAM vs. 
other flaps) and effect of other covariates such as presence of a cardiac 
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risk factor, both BMI and amount of crystalloid infused/kg were all sig-
nificantly related to postoperative complications (p = 0.0448 and 
0.0207 respectively). Furthermore, we found that a statistically signifi-
cant quadratic relationship existed between the rate of peri-operative 
fluid infusion and risk of complication. Outside of the middle range of 
infusion rates, on either the low or high ends, higher risk of complica-
tion was observed. 
COnCLusIOns: This is the first study to show that perioperative 
fluid management is related to post-operative complications in breast 
free flap surgery. 
Learning Objectives:

Participants should appreciate what is currently known in the surgical lit-•	
erature about the predictors of morbidity in breast cancer free flap 
reconstruction.
Participants should appreciate that perioperative fluid management may be •	
a modifiable predictor of morbidity in breast cancer free flap 
reconstruction.

45
rEdUcEd lEnGth OF stAy in hOspitAl FOr bUrn 
pAtiEnts FOllOwinG A chAnGE in prActicE 
GUidElinEs
s hynes, A papp
PurPOse: A change in burn care practice guidelines was initiated at 
an adult provincial burn centre in support of more aggressive excision 
and grafting procedures and new burn dressing protocols. The current 
study is an initiative to assess the outcomes of burn patients before and 
after these changes were implemented.
MethOD: Data were retrospectively extracted from the study centre’s 
burn registry database. Demographics, mean number of procedures per 
admission, and mean time to first procedure were recorded. Outcomes 
were determined by length of stay, readmission rates, complications (e.g. 
infections, ACS, PE/DVT), transfusion requirements, and mortality. A 
comparison was made between patients admitted from August 1, 2005 
to July 31, 2007 and those admitted from August 1, 2007 to July 31, 
2009. 
resuLts: The 2 groups (N=164 and 181 patients) were confirmed to 
be comparable with respect to age (41.5±9.1 vs. 38.4±18.0, p=0.131) 
and %TBSA (13.3±13.3 vs. 13.1±14.7, p=0.898). There was a higher 
incidence of inhalation injury in the earlier group (27.4% vs. 9.4%, 
p=0.00001). There was a significant difference in mean length of stay 
(24.4±40.9 vs. 15.4±19.7, p=0.011), as well as mean length of 
stay/%TBSA from 2.4 to 1.6 days. There was no difference in mortality 
between the 2 groups (4.9% vs. 6.1%, p=0.626). The rate of readmis-
sion, complications, and transfusion requirements are still to be 
determined. 
COnCLusIOns: The 33% reduction in length of stay since the 
implementation of new practice guidelines could represent a major 
advancement in burn care and burn resource utilization for the study 
centre. The apparent difference in the incidence of inhalation injury 
between the groups is likely due to an increase in bronchoscopic confir-
mation of inhalation injury over the past 2 years. A chart review and 
subgroup analysis will be carried out to further elucidate the reasons for 
this reduced length of stay.
Learning Objective:

The audience will gain insight into whether a more aggressive operative •	
approach to burns (higher %TBSA excised and grafted per procedure) is a 
safe and effective way to reduce length of stay in hospital.

46
MEAsUrinG thE Utility OF thE bUrnEd FAcE FrOM 
thE GEnErAl pUblic And ExpErt pErspEctivE 
j chuback, A thoma, s Martin, A yarascavitch
PurPOse: Facial composite allotransplantation (FCTA) is a potential 
reconstructive option for severe facial disfigurement. With the use of 
health utility methods, a previous study has shown that a significant 
gain in valuation of quality of life (as measured by quality adjusted life 

years (QALYs)), may occur with FCTA. However, this study was con-
ducted on a limited population. In order to extrapolate earlier study 
results, we conducted the decision analysis model in the general popula-
tion and amongst burn professionals.
MethODs: The potential complications associated with facial burn 
scar and facial CTA were identified by a review of burn, kidney and 
hand transplant literature. Utilities of facial burn scar and FCTA were 
obtained from the general public and burn professionals, using the stan-
dard gamble (SG) and time trade-off (TTO) measures. The utilities 
were then translated into QALYs. QALY gained were calculated and 
tested for robustness using a sensitivity analysis.
resuLts: Amongst the public (N= 27) mean QALY calculated by 
TTO was 7.8 years, and decreased to –9.8 years according to the sensi-
tivity analysis. QALY calculated by SG was 13.7 years, and decreased to 
–3.6 years according to the sensitivity analysis.
Amongst professionals (N= 24) mean QALY calculated by TTO was 
12.3 years, and decreased to –2.3 years according to the sensitivity 
analysis. QALY calculated by SG was 12.7 years, and decreased to -1.5 
years according to the sensitivity analysis.
COnCLusIOns: Ongoing debate over the potential benefit of FCTA 
can be assisted with health utility analysis. Knowledge of the QALY 
associated with FCTA allows for comparison against other health 
interventions. 
Learning Objectives: 

To appreciate health utilities, and the methods by which they can be •	
obtained.
To appreciate how health utility data applies to plastic surgical innovation.•	

47
sUccEssFUl UtilizAtiOn OF ArtiFiciAl sKin 
sUbstitUtE (intEGrA®) in sOFt tissUE 
rEcOnstrUctiOn
A Al-Kudmani, M Gomez, j Fish
PurPOse: To determine the outcome of soft tissue surgical recon-
struction procedures with the use of artificial skin substitute 
(Integra®).
bACkgrOunD: Artificial Skin Substitute (Integra®) is an acellu-
lar permanent dermal template that consists of outer silicone layer 
(polysiloxane polymer) and an inner bovine tendon collagen type-1 
with chondroitin-6-sulfate (shark cartilage GAG). 
It was first introduced in 1981 by Burke and Yannas, after a randomized 
controlled trial by Heimbach et al in 106 patients with major burns. 
Integra® was approved in March 1996 by the U.S Food and Drug 
Administration for use in acute burn injuries. Then, the application of 
Integra® in acute burn injuries became widely and extensively accept-
able, but its use in soft tissue reconstruction despite been approved is not 
widely applied. 
MethOD: The authors present a series of 10 patients who underwent 
soft tissue reconstruction with the use of Integra® between January 1, 
2000 and October 31, 2008. Retrospective chart review and a patient 
satisfaction survey were used to measure the success of the use of 
Integra® in terms of bone coverage, scar assessment, and patient 
satisfaction.
The data were obtained 2-10 years following the reconstruction.
The Student’s t-test was used for continuous variables (age, length of 
hospital stay, operation time, etc.), and the c2 analysis was used for 
non-parametric variables (gender, complications, patient satisfaction), 
with a p<0.05 considered significant
resuLts: There were 8 males and 2 females with a mean age of 
47.5±13.3 years. The majority of patients had work-related injuries 
(90%), and the cause of soft tissue defects were burns (80%), or skin 
cancer (20%). Five of the soft tissue reconstructive procedures were in 
the upper extremity, five in the lower extremity, and one in the head. 
Eight out of 10 patients had adequate bone coverage. 
Nine out of 10 patients were satisfied with their soft tissue reconstruc-
tion using Integra® in relation to bone coverage, rate of complications 
and reoperation, scar quality, sensitivity, sweating, color and texture 
match. One patient had hematoma and two patients had loss of 
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Integra® over exposed bone, which required other means of soft tissue 
coverage. 
COnCLusIOn: The use of Integra® is a valuable option for soft tissue 
surgical reconstruction with satisfactory results without burning any 
bridges in a complex soft tissue defects. 
Learning Objectives:

At the end of this lecture, the learner will be able to define Integra®, mech-•	
anism of action, indications, contraindications, uses and possible 
complications.
Participants will be able to identify the prerequisites for the successful use •	
of Integra® in complex soft tissue defects.
Participants will be able to consider the use of Integra® in soft tissue defects •	
(without burning bridges ) that otherwise will need major reconstructive 
options.

48
hAliFAx prEssUrE sOrE prEvEntiOn stUdy
K calder, b chung , c bebbington, A Murphy, j paletz, j williams
PurPOse: Pressure sore management is the most common reason for 
inpatient plastic surgery consultation at our institution. The goal of this 
study is to identify the risk factors predisposing patients to pressure sore 
formation and to evaluate the adherence to prevention strategies cur-
rently in place at the Queen Elizabeth II: Health Sciences Centre.
MethODs: Patients with the International Classification of Diseases 
(ICD-10-CA) listing L89: “Decubitus ulcer” were identified using the 
Capital District Health Authority (CDHA) Health Information Services 
coding system for the years 2007-2008. Each patient chart was reviewed 
to assess adherence to the hospital policies and procedures manual 
regarding the use of the Braden Scale Risk Assessment Tool. Individual 
category scores as well as composite scores were recorded. In addition 
patient demographics, pressure sore characteristics, the use of pressure 
reduction surfaces and multidisciplinary consultations were assessed.
resuLts: 196 patients were diagnosed with a pressure sore(s). 68 patients 
(35%) developed a pressure sore during hospital admission. Only 20% of 
patients had a Braden scale assessment on admission [median score=15 
(range: 9-21)]. 15% patients had a pressure reduction surface prior to ulcer 
diagnosis. Ulcer grades were I-(10%), 2-(52%), 3-(24%), and 4-(14%). The 
most common ulcer locations were the coccyx (76%), and heel (19%). 
Pressure sore development as an inpatient was associated with a 20% 
mortality.
COnCLusIOns: The current prevention strategies in place at our 
hospital are inadequate in preventing pressure sore formation. 
Interventions are required to modify patient risk factors and support 
adherence to CDHA policies. We recommend a standard pre-printed 
order form be implemented on admission for at risk patients to facilitate 
a preventative multidisciplinary approach.
Learning Objectives:

Participants will learn and understand the variables associated with the •	
development of pressure sores in hospital inpatients and will be able to 
identify interventions required for pressure sore prevention.

49
thE qUAlity OF rEpOrtinG OF MEtA-AnAlysEs in 
PLastic and reconstructive surgery OvEr thE pAst 
thirty yEArs
s chan, l jansen, M bhandari
PurPOse: Meta-analyses of high quality studies represent Level I 
evidence and have important impacts on health care delivery. However, 
not all published meta-analyses are rigorously performed or reported. 
The purpose of this study was to evaluate the quality and the quality of 
reporting of meta-analyses over a 30-year span in a high impact plastic 
surgery journal.
MethOD: Two reviewers independently searched MEDLINE and 
EMBASE (January 1, 1980 - February 1 2010) and conducted a hand search 
to identify meta-analyses published in Plastic and Reconstructive Surgery. 
Predetermined inclusion criteria were applied to each identified study inde-
pendently by two authors. Quality of the included meta-analyses was 

assessed in duplicate using the validated Overview of Quality Assessment 
Questionnaire (scored 1-7, 7=high quality; OQAQ). Quality of report-
ing was assessed using the well established QUORUM checklist and the 
more recently published PRISMA checklist.
resuLts: Of 17,296 articles published in the journal over the 30-year 
span, 16 were meta-analyses. The overall quality of meta-analyses was 
found to be poor, with an estimated mean OQAQ score of 3.0 (95% CI 
1.4-4.6). We noted specific aspects of reporting to be particularly poor, 
such as assessing bias within and across studies. The new PRISMA state-
ment expands upon the QUORUM and provides more detail regarding 
shortcomings in reporting.
COnCLusIOns: Meta-analyses published in Plastic and Reconstructive 
Surgery have important limitations in reporting quality. Their results 
should be interpreted cautiously. Opportunities to improve reporting 
may require enforcement of published reporting guidelines, such as 
PRISMA, to ensure transparency of methodology.
Learning Objectives:

To explain the role of meta-analysis in the hierarchy of evidence.•	
To ensure a fundamental understanding of meta-analysis checklists.•	
To explore the quality of meta-analyses in plastic surgery and opportuni-•	
ties for improvement.

50
strAtEGiEs FOr hAndlinG trEAtMEnt sElEctiOn biAs 
in nOn-rAndOMizEd sUrGicAl stUdiEs:  
A FUnctiOnAl OUtcOMEs AnAlysis OF sOFt tissUE 
sArcOMA pAtiEnts UndErGOinG ExtrEMity sAlvAGE 
with And withOUt FlAp rEcOnstrUctiOn
K davidge, j lipa, G tomlinson, r wong, j wunder, A davis
PurPOse: Observational studies examining the impact of surgical 
interventions on patient outcomes have many methodologic challenges. 
This study sought to compare three strategies for handling selection bias 
in a functional outcomes analysis of extremity soft tissue sarcoma 
(ESTS) patients undergoing limb salvage surgery. 
MethODs: A retrospective cohort study was conducted to evaluate the 
impact of flap reconstruction on postoperative function in ESTS patients. 
Patients treated with and without flap reconstruction were compared on 
three dimensions of function (impairments, activity limitations, and partici-
pation restrictions) using three methods to adjust for confounding: multi-
variable regression, matched sampling, and propensity score stratification. 
Propensity scores represented patients’ probability of receiving a flap for 
limb salvage. 
resuLts: Patients in the flap (n=56) and primary closure (n=191) 
groups differed on several baseline characteristics (e.g. tumor size). 
Unadjusted analyses demonstrated more postoperative impairments 
(p=0.004) and activity limitations (p=0.013) in the flap reconstruc-
tion group. Adjusted analyses using regression, matching and propen-
sity scores were consistent and did not demonstrate a significant effect 
of flap reconstruction on functional outcomes. Multivariable regres-
sion adjusted for multiple confounders, but adequacy of adjustment 
could not be ascertained. Case-control matching was limited to 
two key variables to preserve adequate sample size; baseline differences 
thus persisted within the matched cohort (n=45 pairs). Stratification 
of patients into propensity score quintiles clearly demonstrated, but 
did not perfectly balance, the distribution of confounders between 
study groups. 
COnCLusIOn: Type of wound closure was not a significant determi-
nant of postoperative function in ESTS, irrespective of how confound-
ing variables were handled. However, regression, matching, and 
propensity-based stratification differed in their ability to demonstrate 
and adjust for confounding, and in their ease of application and 
interpretation. 
Learning Objectives:

To understand different methods for handling selection bias in observa-•	
tional studies.
To understand the impact of flap reconstruction on functional outcomes in •	
ESTS. 
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51
bUrnOUt And cArEEr sAtisFActiOn AMOnG 
rEsidEnts OF plAstic And rEcOnstrUctivE sUrGEry 
AcrOss cAnAdA 
K wanzel, t Alrasheed
PurPOse: This study was undertaken to determine the incidence of 
burnout among plastic surgery residents across Canada and to identify 
the factors that are associated with burnout development to minimize 
burnout and improve the quality of residency education. 
stuDy DesIgn: A cross-sectional questionnaire-based study of 
120 plastic and reconstructive surgery residents across Canada was 
performed. 
MethOD: A confidential questionnaire was mailed to all 120 plastic 
surgery residents across Canada in January 2010 and again in February 
2010. The questionnaire consisted of five parts assessing the following 
elements: 1) demographic information, 2) professional stressors, 3) per-
sonal and professional life satisfaction, 5) symptoms of depression using 
the 2-item Primary Care Evaluation of Mental Disorders (PRIME MD) 
and 6) Maslach Burnout Inventory- Human Services Study. 
resuLts: The response rate was 40% (48/120). Current first-year 
through fifth-year residents were included. The residents were on aver-
age 30 years of age. The MBI-HSS scores demonstrate 3% of residents 
experiencing high burnout, 81% of residents with moderate burnout, 
and 16% of residents with low burnout. On average, residents have low 
depersonalization scores, low-moderate emotional exhaustion scores, 
and low-moderate personal accomplishment scores. Large amount of 
information to learn was the only burnout factor associated with all 
three burnout scales, 11 other burnout factors were associated with at 
least two burnout scales. Career satisfaction was negatively associated 
with burnout. 
COnCLusIOn: Most plastic and reconstructive surgery residents 
across Canada experience moderate levels of burnout. The strongest 
predictors of burnout were large amount of information to learn during 
residency, inadequate research tome, and having no time for extracur-
ricular activities. Modification of risk factors should be undertaken to 
curb the development of burnout and its deleterious sequelae. 
Learning Objectives:

At the end of this presentation, the learner will be able to list the three •	
dimensions of burnout, to identify the factors associated with the develop-
ment of burnout and determine the modifiable factors that will minimize 
burnout and improve the quality of residency education. 
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invited Guest lecture

rhinOplAsty: sOME UsEFUl pOints
bahman Guyuron, Md
Rhinoplasty remains one of the most challenging procedures in plastic 
surgery. Those who are committed to learning and teaching rhinoplasty 
will continue to search for an ideal technique for perpetuity. The num-
ber of potential interplays during rhinoplasty makes achieving consis-
tent, ideal results elusive. In this presentation, the author will share the 
evolution of his technique over the last 24 years. The author will elabo-
rate upon those techniques that he finds more predictable and that 
commonly provide a natural appearing nose. Emphasis will be placed on 
specific important points of facial analysis, preoperative difficulties, intra-
operative problems, and surgical techniques available to overcome the 
unnatural and “operated” rhinoplasty outcomes. The importance as well 
as the means of achieving proper dorsal outlines, a congruent tip and 
dorsal relationship, adjustment of tip width abnormalities, correction of 
alar and columella disproportions, and improvement in nostril morphol-
ogy will be expounded upon.
Learning Objectives:
At the end of this course you will be able to:

Define the techniques that are the most predictable and commonly provide •	
a natural appearing nose.
Recognize the importance of facial analysis.•	

Formulate the pre-operative difficulties.•	
Identify the potential intraoperative problems.•	
Implement surgical techniques that are available to overcome the unnatu-•	
ral and “operated” rhinoplasty outcome.

Disclosure of Interest:
Dr. Guyuron has noted the following:

He is a shareholder in Noteworthy Electronic Medical Record and owner •	
of Innovative Medical Equipment.
He is editor of •	 Plastic Surgery Indications and Practice.

General session
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canadian Expert series

OrbitAl FrActUrEs: rEcEnt AdvAncEs And cUrrEnt 
MAnAGEMEnt
O Antonyshyn
Orbital fractures are common injuries which can potentially lead to 
significant deformity and functional impairment. Accurate diagnosis 
and effective primary reconstruction of the disrupted orbit are the two 
major factors which can affect a favorable outcome.
Recent advances in imaging technology, surgical approaches and in 
intraoperative visualization have dramatically improved the surgeon’s 
ability to achieve these goals.
The presentation summarizes our current management of periorbital 
blowout fractures and highlights the clinical application of these new 
technologies. Specifically, this presentation will describe:
1. The role of multiplanar image rendering and interactive manipula-
tion of image data.
2. The use of various eyelid incisions and ancillary approaches to maxi-
mize intraorbital visualization.
3. The applications of intraoperative 3D navigation.
4. The role of endoscopy in orbital surgery.
5. The choice of reconstructive materials and the reconstruction of 
orbital defects.
Learning Objectives:

Diagnostic imaging techniques in the assessment of orbital trauma.•	
Surgical approaches to the orbit.•	
The application of intraoperative navigation and endoscopy in optimizing •	
intraorbital visualization.

Disclosure of Interest:
Dr. Antonyshyn has noted the following:

He is a member of the Advanced Cranio Maxillofacial Advisory Board •	
(ACMF) North America.
He has received an AO CMF Clinical Priority Program research grant.•	
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prE-OpErAtivE diplOpiA: thE MOst iMpOrtAnt 
prOGnOstic FActOr FOr diplOpiA FOllOwinG 
sUrGicAl rEpAir pUrE OrbitAl blOwOUt FrActUrE
y tahiri, j lee, M tahiri, h sinno, bh williams, l lessard,  
Ms Gilardino
bACkgrOunD: No consensus exists in the literature regarding the 
risk factors associated with new or residual diplopia after pure orbital 
blowout fracture (BOF) repair. 
ObjeCtIve: To assess and evaluate the risk factors associated with 
diplopia after surgical repair of pure BOF. 
MethODs: Patients with pure BOF who were managed surgically 
were identified in an 11-year period at the McGill University Health 
Center. The association between new or residual diplopia post-surgical 
repair and various risk factors were assessed using c² tests / Fischer’s 
exact tests and multivariate analysis was conducted using logistic 
regression. 
resuLts: 61 patient charts were reviewed. Results demonstrated the 
presence of pre-op diplopia and radiological evidence of extra-ocular 
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muscle (EOM) swelling to be strongly associated with diplopia at 
6 months post repair (p < 0.05). Patients who presented pre-operative 
with diplopia had a 9.91 times greater probability of developing diplopia 
post-operatively (p=0.035, 95% CI: 1.17-83.80). 
COnCLusIOn: Pre-operative diplopia is the best predictor of the 
presence of post-operative diplopia following BOF repair. Initial injury 
to the EOM leading to EOM swelling and pre-operative diplopia seems 
to be at the origin of diplopia after surgical repair of pure BOF.
Learning Objectives:

Evaluate the risk factors associated with diplopia after surgical repair of •	
BOF. Review of the literature. Reach a consensus as to factor(s) associ-
ated with diplopia following surgical repair of BOF.

55
A nEw systEM FOr sEvErity scOrinG OF FAciAl 
FrActUrEs: dEvElOpMEnt And vAlidAtiOn
j catapano, jA Fialkov, pA binhammer, c McMillan,  
OM Antonyshyn
PurPOse: While several widely accepted classification systems exist 
for facial fractures, these are mostly region specific and differ in the 
classification criteria used, making it impossible to uniformly and com-
prehensively document facial fracture patterns. Furthermore, a widely 
accepted system that is able to provide a final summary measure of 
fracture severity does not exist, making it difficult to investigate the 
epidemiologic data surrounding facial fracture severity. In this study, a 
comprehensive method for panfacial fracture documentation and 
severity measurement is proposed and validated.
MethOD: Through retrospective analysis, facial fracture pattern and 
severity were documented and calculated using the proposed scoring sys-
tem for a population of 63 patients operated on for acute facial fracture. 
Intra- and inter-observer reliability were examined, and the severity scale 
was then validated through statistical analysis of correlation with surro-
gate markers of severity (number of implants and operating room proce-
dure time). 
resuLts: Spearman correlation coefficients were calculated and a 
statistically significant correlation was found between severity score and 
both number of implants and operating room procedure time (R = 
0.92790 and R = 0.68157 respectively). Intra-class correlation coeffi-
cients were calculated to assess intra-rater and inter-rater reliability of 
the severity scale and were found to be high (0.97 and 0.99 
respectively).
COnCLusIOns: In this study, we have validated a novel severity 
score as a reliable representation of facial fracture severity and have 
demonstrated it as a practical instrument for the investigation of the 
epidemiological data surrounding facial fracture severity.
Learning Objectives: 
this presentation will:

Review current facial trauma classification systems.•	
Introduce a new method of documenting facial fracture patterns. •	
Demonstrate the use of this classification system in the objective evalua-•	
tion of facial fracture outcomes. 

56
rEsUlts OF priMAry OrbitAl FrActUrE rEpAir:  
An AnAlysis OF MOrphOlOGicAl And AEsthEtic 
OUtcOMEs
r hontscharuk, jA Fialkov, cr McMillan, pA binhammer,  
O Antonyshyn
PurPOse: To develop, validate and implement a technique for evalu-
ating outcomes of orbital reconstruction. Specific objectives:
To determine the degree of periorbital asymmetry in a normal 
population.
To evaluate the morphological results of primary orbital reconstruction 
in a pilot series of patients. 
MethODs: Facial 3D images were captured using a Vectra 3D. 
Morphometric analysis was based on interactive identification of 
anthropometric landmarks and surface features. Validity was determined 

by quantifying the inter-rater variability among three raters using the 
Winer reliability coefficient. 
The morphometric analysis was applied to a population of healthy adults 
(n = 13), and a population of patients following primary repair of unilat-
eral orbital fractures (n=13). All subjects received the Derriford 
Appearance Questionnaire (DAS59) to quantify facial appearance-
related quality of life. 
Normative periorbital asymmetry was determined using the mean asym-
metries and 95% confidence intervals in the healthy controls. The 
morphological results of primary orbital reconstruction were evaluated 
by identifying residual asymmetries, and comparing them to the control 
population using independent sample t-tests.
resuLts: Normative periorbital asymmetry was established in a refer-
ence population with no previous orbital injury or surgery. The mean 
asymmetry was less than 1.6 mm for each parameter. 
Restoration of normal symmetry following primary unilateral orbital 
fracture repair was achieved for 16 of 20 measured parameters. When 
compared to controls, the fracture population showed no significant dif-
ferences in the degree of asymmetry in globe projection, lower eyelid 
position or length.
COnCLusIOns: This study establishes a normative reference of 
periorbital asymmetry and analyzes the effectiveness of primary orbital 
reconstruction in restoring periorbital morphology.
Learning Objectives:
Participants will:

Become familiar with normal periorbital morphology.•	
Gain knowledge of outcomes following orbital fracture repair.•	

57
FivE-sEGMEnt MAndibUlAr OstEOtOMy: A nOvEl 
ApprOAch tO thE cOrrEctiOn OF cOMplEx  
pOst-trAUMAtic MAndibUlAr dEFOrMitiEs
v wong, s smith, A rideout, O Antonyshyn
PurPOse: Condylar neck fractures in combination with parasymphy-
seal or symphyseal fractures produce a highly unstable mandibular frac-
ture pattern. Failure to achieve a stable reconstruction results in an 
established mandibular deformity characterized by increased bigonial 
facial width, decreased posterior facial height and malocclusion. The 
purpose of the study is to describe and evaluate a novel and effective 
surgical approach for correction of this complex post-traumatic man-
dibular deformity. 
MethODs: The study series consisted of 5 consecutive patients pre-
senting to Sunnybrook Health Sciences Centre between 1994 and 2007 
with established malunion following combined condylar neck and para-
symphyseal fractures, treated secondarily with a five-segment mandibu-
lar osteotomy.
All patients underwent preoperative orthodontics followed by a 5 part 
mandibular osteotomy comprising bilateral sagittal splitting, symphyseal 
and genioplasty osteotomies.
Data collected included clinical presentation, initial fracture pattern, 
and initial management. Results of treatment were evaluated in terms of 
change in occlusion, jaw excursion and facial appearance. Changes in 
facial morphology were objectively assessed based on morphometric 
evaluation of pre and post-op photographs.
resuLts: Post-osteotomy, bigonial width, facial height and retrog-
nathia were consistently improved. The ratios of bizygomatic to bigonial 
width and upper facial height to lower facial height increased. Four of 
the five patients showed no change in chin displacement relative to the 
facial plane. Malocclusion was corrected in all 5 patients, but partial 
relapse occurred in one case. No complications were reported.
COnCLusIOn: Five-segment mandibular osteotomy is a safe and effec-
tive technique to correct complex mandibular deformities by re-establishing 
posterior mandibular height and mandibular arch width. 
Learning Objectives:

Participants will be able to list features of a post-traumatic mandibular •	
deformity.
Participants will be able to describe a surgical technique to correct post-•	
traumatic mandibular deformities.
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58
ct scAns And nOn-syndrOMic sinGlE sUtUrE 
crAniOsynOstOsis: incidEntAl FindinGs And rOlE 
in MAnAGEMEnt
t samson, n Gjoska, G ben david, b rechner, cr Forrest
PurPOse: Controversy exists regarding the use of CT scans in the 
management of non-syndromic, single suture craniosynostosis due to 
concerns related to the safety of medical radiation. While most surgeons 
agree that CT scans are unnecessary for diagnostic purposes, we contend 
that the risk benefit ratio favors the routine use of CT scan in the man-
agement of these infants. Our aim is to evaluate the usefulness of CT 
scan imaging in patients with single suture craniosynostosis.
MethODs: 195 children (134M; 61F) with a mean age of 11.5 months 
(3 to 108 months) presented for primary surgical management of single 
suture, non-syndromic craniosynostosis (105 sagittal, unicoronal 49, 
metopic 32, bicoronal 5, lambdoid 2, other 2) from 1999 to 2008. All 
surgeries were performed uneventfully with no mortalities or long-term 
morbidities. CT scans were performed before surgery, immediately post-
operatively and 1 year following surgery. CT protocol included scout views 
followed by 1 sec helical 2.5 slice thickness @3.75 speed scan mode 0.75:1 
120KVP 20 mA standard algorithm DFOV 22. A review of dictated 
reports was carried out and abnormalities were tabulated. 
resuLts: 652 CT scans were performed and reviewed. 19% of pre-op, 71% 
of post-op and 48% of 1-year post-op scans demonstrated incidental/abnormal 
findings in addition to craniosynostosis for a total of 305/652 (47%). 
Specific findings, radiation dose and impact on care will be discussed.
COnCLusIOns: This study demonstrates that routine CT imaging 
identified unexpected abnormalities in a substantial group of patients. 
While CT scan imaging may be unnecessary for the experienced surgeon 
in diagnosis and surgical planning, a growing trend to avoid imaging 
these patients may result in rare but significant events impacting patient 
care. 
Learning Objectives:

To become familiar with the indications of CT scans in the management •	
of single suture craniosynostosis.

59
nOn-OpErAtivE trEAtMEnt OF pipj FlExiOn 
cOntrActUrEs in dUpUytrEn’s disEAsE
j davidson, j larocerie-salgado
PurPOse: Proximal interphalangeal joint (PIPJ) contracture due to 
DD is considered by some to be an absolute indication for surgical inter-
vention. However, post surgical outcomes can be inconsistent and are 
often associated with protracted rehabilitation, reduced flexion, recur-
rence of the contracture, and patient dissatisfaction. An alternative treat-
ment option, comprised of splinting and passive stretching protocols, was 
introduced to stabilize early contractures of the PIPJ in the hopes of delay-
ing or obviating surgery.
MethODs: Patients who primarily manifested mild to moderate PIPJ 
flexion contracture (between 15 and 55°) of the long, ring and/or little 
fingers were included in this trial. Patients were provided with a night-
time hand-based volar extension splint, stretching exercises into exten-
sion, and friction massage for PIPJ contractures associated with DD.
resuLts: Over the course of approximately 11.5 months (± 4.9), nine 
patients, in a total 11 fingers, were enrolled in this alternative treatment. 
Patients were 69 years old (± 5.4 years). There were six males and four 
female patients. A total of eleven PIPJ, with flexion contractures, demon-
strated extension ranging from 55° to 20°. Overall, patients showed a 
significant improvement in active PIPJ extension of approximately 12.7° 
(SD: ± 7.8°, range: 0-20°) over the course of the treatment (p= 0.0003); 
nine fingers demonstrated a general improvement of approximately 15.5°; 
two fingers revealed no significant changes in PIPJ extension. 
COnCLusIOns: Nighttime static extension splinting and soft tissue 
mobilization techniques, including massage and stretching exercises, 
appear to have a beneficial effect on flexion contractures of the PIPJ due 
to DD. Early non-operative intervention of PIPJ flexion contractures 
due to DD, including standard hand therapy protocols for soft tissue 
mobilization, may delay and possibly prevent the need for surgery. 

Learning Objectives:
Consider non surgical strategies in the management of DD.•	
Understand the role of splinting in DD outside of post surgical •	
rehabilitation.

60
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brEAst AEsthEtics And sUrGicAl principlEs
Ej hall-Findlay
The best way to understand surgery of the breast is to first understand 
the three dimensions of the breast and how each dimension can or 
cannot be altered surgically. The breast is a subcutaneous structure 
which is not attached to the chest wall but is held in place by skin-
fascial attachments at the inferior breast border (inframammary fold) 
and the medial breast border over the sternum. The upper breast bor-
der and lateral breast border are relatively free-floating. The third 
breast dimension consists of the shape of the breast that sits on the 
breast base or footprint. It is important to understand how to evaluate 
that shape and to be able to appreciate what is normal and what can 
be changed.  
Learning Objectives:

At the end of the session the student should be able to understand all three •	
breast dimensions and describe what is normal. The student should be able 
to describe surgical maneuvers which can be used to change each of the 
four boundaries of the breast footprint – the upper breast border, the 
medial breast border, the lateral breast border and the inferior breast bor-
der (inframammary fold). The student should be able to describe the vari-
ations of the breast shape (third dimension) which are normal and which 
abnormalities can be addressed surgically. 

61
MAKinG thE cAsE OF FAt GrAFt in thE brEAst
AM danino, E botros, iGA Mojalal, F Arsenault
bACkgrOunD: Several trials recently exposed the benefits of fat 
grafting in post cancer breast reconstructions or augmentation.
ObjeCtIve: Tried to define the Clinical Practice guideline for this 
surgical practice. 
MethODs: A literature search was performed, using a defined search 
strategy, to identify the available publications relating to the specific 
topic. Following the selection and critical appraisal of the articles, the 
working group developed a document with a proposed guidelines based on 
scientific evidence and/or expert agreement. Recommendations are based 
on evidence syntheses, and explicit and transparent expert judgment. 
Data Sources Medline, from 1953 to September 2009. 
Level Definition
Level A: High standard meta-analysis or several high qualities random-
ized clinical trials that provide consistent results.
Level B: Good quality evidence issued from randomized trials (B1) or 
prospective or retrospective studies (B2). The results are consistent 
when considered together.
Level C: The methodology of the available studies is weak or their 
results are not consistent when considered together.
Level D: Either scientific data does not exist or there is only series of 
cases. 
resuLts: Only studies with level of evidence C or D conclude to the 
safety of fat grafting in terms of radiological follow up and tumor recur-
rence in case of residual breast tissues in the envelope, strong evidence 
of level A or B can support the potential risk of adipose grafting in con-
tact with breast tissues.
COnCLusIOns: This review suggest that fat grafting cannot be con-
sidered as a standard, an option or a recommendation. The recommen-
dation consists in including patients within clinical trials only for breast 
reconstruction after complete mastectomy.
Learning Objectives: 

Systematic classification of the literature on fat graft. •	
Red flags for plastic surgeons about breast fat graft. •	
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62
sUbcUtAnEOUs prE-ExpAnsiOn OF MAstEctOMy 
FlAps priOr tO brEAst rEcOnstrUctiOn with diEp 
FlAps – EliMinAtinG thE pAtch-liKE AppEArAncE And 
iMprOvinG AEsthEtic OUtcOMEs
K schwarz, y tahiri
IntrODuCtIOn: Free tissue transfer and tissue expansion are impor-
tant tools in the reconstructive breast surgeon’s armamentarium, yet are 
not often used in conjunction. While free tissue transfer has its advan-
tages, the patch-like appearance of the skin paddle on the breast can be 
unappealing. 
ObjeCtIve: To present our clinical experience of using subcutaneous 
breast tissue expansion prior to reconstruction with Deep Inferior 
Epigastric Perforator (DIEP) flaps, and show how this technique elimi-
nates the patch-like appearance of the skin paddle, leaving only the 
native breast skin overlying the buried DIEP flap. 
MethODs: Six patients underwent breast reconstruction using a three-
stage approach. During the first stage, tissue expanders were placed in the 
subcutaneous plane beneath the mastectomy flaps. Following complete 
tissue expansion, the second stage involved removal of the tissue expand-
ers and reconstruction of the breasts by burying de-epithelialized DIEP 
flaps beneath the pre-expanded skin flaps. Revisions and nipple recon-
structions were carried out in the third stage. Retrospective analysis of 
patients’ characteristics, breast history, surgical stay, complications and 
outcomes were performed. 
resuLts: The patients were on average 49 years of age, with an aver-
age BMI of 25.7. Two of the patients underwent bilateral breast recon-
struction while the rest had unilateral reconstructions. One patient, a 
smoker, required the evacuation of a seroma from the reconstructed 
breast as well as the treatment of a small donor site dehiscence. There 
were no DIEP failures or take-backs. 
COnCLusIOn: Using subcutaneous breast tissue expansion followed 
by DIEP flap reconstruction can be performed safely, offering patients a 
completely autologous breast reconstruction with low morbidity, as well 
as eliminating the classical patch-like appearance of flap reconstruc-
tions. Unlike traditional breast tissue expansion, the subcutaneous 
placement of the tissue expanders avoids the drawbacks associated with 
raising the pectoralis major prior to autologous reconstruction. 
Learning Objectives:

To present a new approach to breast reconstruction using staged subcutane-•	
ous tissue expansion followed by Deep Inferior Epigastric Perforator 
(DIEP) flaps. To show how this technique eliminates the patch-like appear-
ance of the skin paddle.

63
AllOplAstic tEMpOrOMAndibUlAr jOint 
rEplAcEMEnts
h sinno, y tahiri, M Gilardino, d bobyn
PurPOse: An overview of engineering concepts is presented to better 
understand the indications for surgical management, the types of avail-
able treatments and the requirements for reconstruction. Prosthetic 
implants are compared to autogenous reconstruction.
MethODs: A literature review of treatment of severe temporoman-
dibular joint disorders (TMD) is done from the pubmed data base since 
1950 to present. Biomedical engineering concepts are used to correlate 
with available reconstructive modalities. 
resuLts: 456 articles were found and cross referenced. The indica-
tions for TMJ replacement include: 1. ankylosis with severe anatomic 
abnormalites; 2. Failure of autogenous grafts; 3. Failure of Proplast-
Teflon or Vitek-Kent implants; and 4. Severe inflammatory joint disease 
that results in joint mutilation and functional disability. Advantages to 
using prosthetic implants over autogenous are discussed. 
COnCLusIOn: For the treatment of TMD, engineered TMJ alloplas-
tic replacements have had considerable promise with additional room 
for improvement using new materials and recent design concepts.

Figure 1) Functional Anatomy of the TMJ. A) Black arrow pointing to the 
anterolateral view of the TMJ as seen on a drawing of the human skull. B) 
Drawing of the left lateral TMJ on a human skull. C) A schematic of the TMJ 
as a hinge and sliding joint. D) Saggital section through the TMJ showing the 
meniscus and cartilage between the mandible and temporal bones of the TMJ. 
E) The jaw simplified as a third class lever: Lever: the mandible body; Fulcrum: 
the TMJ; Effort: force generated by the masseter muscle; and Load: the food 
bolus. F) Drawing of a lateral view of the human skull as a third class lever with 
a bite target as the load.

Figure 2) Autogenous TMJ Reconstruction. Drawing of the harvest of the costo-
chondral rib graft for temporomandibular joint reconstruction. The decorticated rib 
graft is fit into the mandible as an inlay and fixed with 0.5 mm stainless steel wires.
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TAble 1
Indications for Alloplastic TMJ Reconstruction
Ankylosis with severe anatomic abnormalities
Failure of autogenous grafts 
Failure of Proplast-Teflon or Vitek-Kent or partial joint implants
Severe inflammatory joint disease that results in joint mutilation and 

functional disability

Learning Objectives:
The participants should understand the engineering concepts of the TMJ •	
and TMJ implants and their design. 
The participants should understand the indications of alloplastic TMJ •	
arthroplasty. 

64
intErnAtiOnAl bUrn rEcOnstrUctiOn: lEssOns 
lEArnEd FrOM An inAUGUrAl MissiOn tO MUMbAi, 
indiA And FUtUrE dirEctiOns
rA nelson, Fs Kim, i sinha, s Keswani, jF watkins, An pandya
PurPOse: To evaluate the outcomes of a foundational mission 
focused on burn scar reconstruction by reviewing patient assessment, 
operative planning, postoperative results, and follow-up care. 
Recommendations are made for future burn missions and feasibility is 
established.
MethOD: A retrospective case series analysis of patients admitted to 
the National Burn Center in Mumbai, India for Operation Restore/
Operation Smile during the period of January 8-18, 2010 was per-
formed. Patient demographics, diagnoses and range of motions were 
evaluated. Postoperative complication rates were assessed and mission 
organization was reviewed.
resuLts: Of 59 patients screened, 42 were candidates and 38 
patients received surgery. The majority were female (88%) with ther-
mal burns resulting from kerosene stove blasts (70%). Distribution of 
burn scar contractures included eyelid ectropion (5%), oral commis-
sure (13%), neck (47%), axilla (8%), elbow (10%), hand/wrist (34%), 
lower extremity (3%) and other (24%). Treatment included the use of 
full-thickness skin grafts in 20 (53%) patients, split-thickness grafts in 
4 (10%), z-plasties in 22 (58%), Kirschner wires in 7 (18%) and syn-
dactyly release in 2 (5%) patients. The most common postoperative 
complication was wound infection, occurring in 4 (11%) patients. 
Range of motion outcomes for contracture releases were comparable 
with other studies.
COnCLusIOns: International burn missions have a positive impact 
with acceptable patient outcomes in developing countries. Team mem-
bers should be prepared to treat and rehabilitate burn contractures from 
all anatomic areas, using a variety of techniques. Local climate/humid-
ity, patient hygiene and access to clean water may have an impact on 
postoperative infection rates and their complications, which should be 
considered when planning postoperative care. At all stages of patient 
assessment and treatment, cultural sensitivity is essential. 
Learning Objectives: 

To identify a role for international missions in treating burn scar •	
deformities. 
To recognize some of the differences in treating burn patients in developing •	
countries.

65
FUrthEr vAlidAtiOn OF An inhAlAtiOn injUry 
diAGnOsis And GrAdinG cOMpOsitE ii scOrE 
nG jada, G walia, r cartotto
IntrODuCtIOn: We have found that burn patients with ARDS 
have a compromised response to high frequency oscillatory ventilation 
(HFOV) if there was a bronchoscopy-confirmed inhalation injury (II). 
We have also described a composite II score which correlated with poor 
pulmonary outcomes. The purpose of this study was to determine if our 

composite II score also predicts the response to HFOV, as a further 
means of validating our II severity score.
MethODs: All adult burn patients with ARDS who received HFOV at 
our regional burn center between 11/10/99 and 30/4/09 were retrospec-
tively scored for II severity using our previously reported composite scor-
ing system which grades II as mild, moderate, or severe based on historical 
factors, physical findings, bronchoscopic severity, and COHb levels.
resuLts: There were 70 patients (36 mild, 22 moderate, 12 severe) 
with age 44 ± 16 yrs, % TBSA 44 ± 18, and % full thickness 34 ± 21, 
treated with HFOV. The mild group was older than the moderate group 
(p=0.01), but there were no other significant differences between groups 
in % TBSA, % full thickness burn, time to initiation of HFOV, or the 
pre-HFOV PaO2/FiO2 ratio (PFR) and Oxygenation Index (OI) on 
conventional mechanical ventilation(CMV). OI declined in all 3 groups 
over time, with the mild group having a significantly lower OI only at 
hour 16 (p=0.02). However, within group comparisons revealed that 
neither the moderate nor severe group achieved significant reduction in 
the OI from that on CMV until after 48-96 hours of HFOV whereas the 
mild II group achieved stable and significant reduction in the OI from 
CMV within 16 hours of starting HFOV. The PFR of the mild group was 
significantly better than baseline CMV within 1 hour of HFOV, remain-
ing significantly better to 96 hours whereas moderate and severe did not 
improve their PFR from CMV until after 24 and 48 hours of HFOV, 
respectively.
COnCLusIOns: Patients with moderate and severe II had a blunted 
response to HFOV compared to those with mild II, similar to our prior 
observations which relied only on an arbitrary “present or absent” diag-
nosis of II based on bronchoscopy alone.
Learning Objectives:

The findings further support the validity of our composite scoring system •	
which diagnoses and grades the severity of an II. Also, the II severity 
score appears to predict which patients will respond poorly to HFOV.

66
EvAlUAtiOn OF Ki-67 As A nEw histOlOGicAl indEx 
OF bUrn dAMAGE in A swinE MOdEl
h Farhangkhoee, KM cross, v Koljonen, d Ghazarian, js Fish
PurPOse: Skin grafting is a surgical intervention used to facilitate 
wound healing and improve cosmesis in thermal injuries. The utilization 
of skin grafts is dependent on the degree of burn damage; however, his-
tological diagnosis of burn depth lacks consensus. The purpose of this 
study was to determine whether Ki-67, a cell proliferation marker, pro-
vides an index of integument viability following burn injury. 
MethODs: Induction of thermal burn injuries (3, 12, 20, 30, 75, 90, 
120 seconds) were made with a brass rod heated to 100°C on the dorsal 
trunk of the Swine. Controls were created with a brass rod heated to 
37.5°C. Four 6 mm biopsies were obtained from each site for histological 
analysis of Ki-67. 
resuLts: Our results illustrate a characteristic Ki-67 nuclear staining 
in the basal layer of the epidermis and the hair follicle. With thermal 
injury of any duration, the nuclei of the cells changed morphology: 
condensing, fragmenting, and elongating. The uniqueness of the label-
ing index was to include only morphologically intact nuclei as having 
capacity to proliferation. Quantitative analysis showed a reduction in 
the mean number of Ki-67 positive cells, suggesting a reduced regenera-
tive capacity. 
COnCLusIOn: These results prove to be promising in developing a 
new histological marker for burn depth assessment. 
Learning Objectives:

This presentation will help the learner utilize Ki-67 as a histological •	
marker of integument viability after burn injury in swine and to describe 
the significance of the hair follicle in wound regeneration. 
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A. ross tilley lecture

sEcUritiEs And synOstOsis: twO yEArs OF 
crAniOFAciAl sUrGEry And biz-schOOl
d peters
I completed two fellowships. In 2007-08 I was a clinical fellow at the 
Hospital for Sick Children in Toronto. This was conducted under the 
supervision of Drs. Christopher Forrest and John Phillips. I was involved 
in 86 major craniofacial osteotomy cases including craniosynostosis, 
cleft-orthognathic surgery and midfacial distractions. In 2008-09 I was a 
clinical fellow at Sunnybrook Hospital and Health Sciences Centre 
under the supervision of Drs. Oleh Antonyshyn and Jeffrey Fialkov. This 
fellowship consisted of craniofacial trauma, tumor reconstruction and 
secondary congenital cases. During that time I also completed an MBA 
at the Rotman School of Management at the University of Toronto. I 
learned the fundamental principles and practices of management allow-
ing their application to medicine. I have since returned to practice in 
Canada at the University of Ottawa.
The 2007 Ross Tilley Fellowship was highly useful in providing an edu-
cation in adult and pediatric craniofacial reconstruction as well as 
management.
Learning Objectives:

To describe the way that the 2007 Tilley Scholarship was utilized.•	
To present my experience in pediatric and adult craniomaxillofacial •	
surgery.
To present the potential for the interactions between business education •	
and plastic surgery in the Canadian context.

68
nicOrAndil indUcEs lAtE-phAsE ischEMic 
prEcOnditiOninG FOr pEriOpErAtivE prOtEctiOn 
OF sKElEtAl MUsclE FrOM ischEMiA/rEpErFUsiOn 
(i/r) injUry
nj cahoon, h Ashrafpour, n huang, sOp hofer, jE lipa, cr Forrest, 
cy pang
PurPOse: During autogenous muscle transfer, unpredictable compli-
cations (e.g. vasospasm, thrombosis) can occur perioperatively, resulting 
in prolonged ischemic insult. Nicorandil (a nitrovasodilator and KATP 
channel opener) is known to induce 24h uninterrupted infarct protec-
tion in myocardial models. Therefore, we investigated the efficacy and 
mechanism of Nicorandil in inducing perioperative protection of skele-
tal muscle from I/R injury.
MethOD: Pigs (~18kg) were assigned to 1 control and 7 treatment 
groups (n=4-5 pigs). Control pigs received i.v. saline injection. Treatment 
pigs received Nicorandil injection (3mg/kg, i.v.). Bilateral Latissimus 
Dorsi (LD) muscle flaps (8×13 cm) were raised in control pigs immedi-
ately after saline injection and in treatment pigs at 8, 12, 24, 48, 72 and 
96h after Nicorandil injection. Muscle flaps were subjected to 4h 
ischemia/48h reperfusion. The muscle myeloperoxidase (MPO) activity, 
muscle ATP and mitochondrial free Ca2+(mCa2+) contents were mea-
sured after 2h reperfusion. 
resuLts: There was 40 ± 2% infarction in muscle flaps subjected to 
4h ischemia/48h reperfusion (control). The muscle infarction was 
reduced to 22 ± 2%, 25 ± 2% and 28 ± 2% (p<0.05) when 4h of isch-
emia was started at 24h, 48h and 72h respectively, after Nicorandil 
injection. Compared with the control, this infarct protective effect of 
Nicorandil was associated with less neutrophil accumulation as indi-
cated by lower muscle MPO activity (0.41 ± 0.01 vs 0.96 ± 0.07 units/g); 
inhibition of mCa2+ overload (339 ± 73 vs 543 ± 54 nmol/mg); and 
preservation of ATP synthesis (19.5 ± 2.1 vs 12.4 ± 2.0 umol/g prot.) 
(p<0.05 for all tests).
COnCLusIOns: After 24h of injection, Nicorandil induced 48h 
uninterrupted protection of skeletal muscle from I/R injury. Nicorandil 
is a clinically available oral drug and could be a potential application for 
pharmacologically induced late-phase ischemic preconditioning against 
I/R injury in elective free tissue transfer.

Learning Objective:
To understand the concept of late-phase ischemic preconditioning and the •	
role of pharmacological mimetics in this phenomenon. 

69
in vitrO AssEssMEnt OF OstEOblAst bEhAviOUr in 
crAniOsynOstOsis
tKs cypel, i leong, c pang, p dirks, c Forrest
PurPOse: The importance of anti-osteogenic signalling molecules such 
as Noggin and BMP-3, in normal cranial suture fusion has recently been 
demonstrated in a murine model but the role of these molecules in 
pathophysiology of premature suture fusion (craniosynostosis) in humans 
remains unknown. The aim of this study was to investigate the regional 
variations in osteoblast function and the expression of osteogenic signal-
ling molecules (noggin,BMP-3,Runx-2) in human infants with 
craniosynostosis. 
MethODs: Bone and periosteal tissue from fused (FS), patent (PS) 
cranial sutures and adjacent bone (CB) were harvested from 31 infants 
(3-36 months old) undergoing cranial vault reshaping for craniosynosto-
sis and used to develop primary osteoblast cell culture. Dural tissue was 
obtained from unrelated age-matched neurosurgical procedures (n = 10) 
in order to generate an osteoblast-dural co-culture. Osteoblast function 
and differentiation were assessed by proliferation (MTT), alkaline phos-
phatase, mineralization and osteocalcin production. Noggin, BMP3 and 
Runx-2 expression were assessed using immunohistochemistry and 
Western Blot. 
resuLts: Cell cultures demonstrated significant (p<0.05) regional 
variations in osteoblast proliferation rates (FS:4.2>NB:2.5>PS:2.1 
mean OD/1000cells), alkaline phosphatase production 
(FS:2.3>PS:1.9>NB:1.8 mean OD/1000cells) and in vitro bone nod-
ule formation suggesting that FS osteoblasts demonstrated a higher 
propensity to differentiate and form bone. The expression of anti-
osteogenic molecules (noggin, BMP-3) was decreased in osteoblasts 
from FS regions. Expression of Runx-2 was increased in osteoblasts 
from FS in dural cell co-culture.
COnCLusIOn: The results of this study suggest that important 
regional variations exist in osteoblast behaviour and differentiation in 
human infant with craniosynostosis. The creation of a pro-osteogenic 
environment through the decreased expression of anti-osteogenic sig-
nalling molecules (noggin, BMP3) and increased expression of osteo-
genic factors (FGF-2) may be responsible for premature suture fusion. 
Learning Objectives: 

Assess differences in osteoblast behavior in vitro. •	
Define the role of anti-osteogenic signalling in the pathophysiology of •	
craniosynostosis. 

70
pUblicAtiOn biAs in AbstrActs prEsEntEd tO thE 
AnnUAl sciEntiFic MEEtinG OF AMEricAn sOciEty OF 
plAstic sUrGEry
A izadpanah, h sinno, A izadpanah, M Gilardino
bACkgrOunD: Publication bias is defined as favoring publication of 
research results based on their nature and direction (e.g. positive versus 
negative results). We sought to determine the presence of publication 
bias in the plastic surgery literature. 
MethODs: Abstracts presented to the 2003 Annual Meeting of 
American Society of Plastic Surgeons (ASPS) independently were 
reviewed by two different reviewers. Abstracts were investigated for 
sample size, type of study, level of evidence, country of origin, presence 
of statistical results, and sponsorship. Publication within 5 years was 
ascertained by electronic search of Medline and Embase databases. In 
the absence of positive searching results, authors were contacted 
directly. Logistic regression analysis was used to identify predictors of 
publication. 
resuLts: There was no evidence of publication bias in the 2003 
ASPS meeting. However, prospective, and blinding studies were more 
likely to be published subsequently. 
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Parameter Odds Ratio
Fisher’s exact; 

p Value
logistic Regression; 

p Value 
Findings
 Positive
 Negative

5.27
(0.189 - 5.568)

0.196 0.201

Type
 Clinical
 Non-Clinical

1.76
(0.248 - 5.773)

0.822 0.822

Level of evidence
 I or II
 III or IV

0.10
(0 - 5.929)

0.381 0.951

Prospective
 No
 Yes

2.45
(1.242 - 16.949)

0.015 0.022

Controlling
 No
 Yes

1.84
(0.271 - 1.925)

0.513 0.515

Blinding
 No
 Yes

22.0
(0.243 - 24.6)

0.036 0.000

Significant Results
 No
 Yes

0.47
(0.456 - 8.799)

0.354 0.357

p Value
 No
 Yes

0.36
(0.242 - 4.689)

0.933 0.933

Sponsorship
 No
 Yes

0.14
(0 - 2.844)

0.001 0.984

COnCLusIOn: We found no evidence of publication bias in the 
review of manuscripts presented at the 2003 Annual Meeting of ASPS. 
Thus, researchers can be confident that the likelihood of acceptance 
will not be influenced by the direction of study findings. 
Learning Objectives:

Participants will be able to learn about publication bias and have a clearer •	
idea of the potential determinants of manuscript publication.

71
brEAst rEcOnstrUctiOn And rAdiAtiOn thErApy:  
A dEcisiOn AnAlysis
K wong, t zhong, b Graham
PurPOse: The ideal timing and type of breast reconstruction follow-
ing mastectomy is unknown in the setting of potential post-mastectomy 
radiation (PMRT). Decision analysis is an effective approach to com-
pare methods based on variable rates of complications and the probabil-
ity of PMRT. Decision analysis also accounts for the value of various 
health states in the form of utilities. The purpose of this study is to com-
pare methods of breast reconstruction with a decision analysis.
MethODs: A decision tree was created to compare: 1) immediate 
tissue expander/implant reconstruction (ITE), 2) immediate autologous 
tissue reconstruction (IATR), 3) delayed TE (DTE), and 4) delayed 
ATR (DATR). Variables for rates of complications and reconstructive 
failure were obtained from a systematic review of the literature. Utility 
values were obtained from the literature as well as expert opinion. 
Sensitivity analyses were performed to test the impact of varying the 
different variables on the outcome of the model.
resuLts: In the base case analysis, IATR yielded the highest utility 
(0.7854), followed by DATR (0.7511), ITE (0.7414), and DTE (0.6707). 
However, the rates of complications varied widely in the 69 studies 
reviewed. In sensitivity analyses, the utility of ITE surpassed IATR when 
the rate of complications was ≤22% and the rate of failure was ≤5%. ITE 
yielded higher utility than DATR when the probability of PMRT was 
≤20%.
COnCLusIOns: ITE reconstruction yields the highest utility of the 
reconstructive methods when the rates of complications and failure are 
low. As the rates increase above 22% and 5% respectively, IATR gains 
superiority. 

Learning Objectives:
At the end of this presentation, the learner will be able to: 

Understand the value of decision analysis in comparing outcomes.•	
Use this decision analysis to determine the optimal method of breast recon-•	
struction with PMRT.

72
dEMOGrAphics OF OrOFAciAl clEFts (Oc) in cAnAdA 
FrOM 2002 tO 2008
s pavri, cr Forrest
PurPOse: Orofacial clefts such as cleft lip (CL), cleft palate (CP), 
and cleft lip and palate (CLP) are the most frequent congenital anoma-
lies of the head and neck. The purpose of this study was to determine the 
current regional and national demographics of OC in Canada. 
MethODs: A request for data from the DAD/HMDB databases from 
fiscal years 2002/03 to 2007/08 (excluding Quebec) was submitted to 
the Canadian Institute of Health Information. The data were analyzed 
using SAS 9.2. Variables evaluated included gender, cleft type, gesta-
tional age, birthweight, income quintile, and regional LHIN.
resuLts: The incidence of OC ranges from 1.25 to 1.78 per 1000 live 
births (1:560 to 1:800) across the country. Subdivided by cleft type, the 
proportions of patients with CL, CP, and CLP were, respectively, 20%, 
40%, and 40%. The female-to-male ratio of all OC births ranged from 
0.67 to 0.92, compared to a ratio of 0.95 for all Canadian newborns. 
Subdivided by cleft type, gender ratios averaged 0.56 for CL, 1.31 for CP, 
and 0.62 for CLP. While almost half of the total annual OC births occur 
in Southern Ontario, Saskatchewan and Manitoba were noted to have 
significantly higher OC birthrates (p>0.05) compared to Ontario and 
New Brunswick.
COnCLusIOns: Canada has one of the highest OC birthrates in the 
world (1 in 685 live births). This study is the first to present an updated 
demographic of OC in Canadian newborns and may be useful in predict-
ing the burden of health care expected in the management of these 
patients.
Learning Objectives:

To understand the incidence and prevalence of OC in Canada.•	
To understand epidemiologic and regional geographic influences in the •	
incidence of OC in infants.

Each year an average of 400 of approximately 275,000 Canadian new-
borns are born with some type of orofacial cleft (OC) – including Cleft 
Lip (CL), Cleft Palate (CP), and Cleft Lip & Palate (CLP). Based on 
national demographic data from CIHI’s Discharge Abstract Database 
(DAD) – excluding data from Quebec, which was not available – the 
incidence of orofacial clefting (OC) across Canada from 2002 to 2008 
ranged from 1.248 to 1.777 per 1000 births, and seems to fluctuate 
between its upper and lower bounds without any apparent trending pat-
tern or known cause.
With only 11 dedicated cleft centers across Canada, the regional distri-
bution of the total number of OC births is also important in determining 
burden of care. Almost half (between 159 and 211 – avg. 176 – from 
2002 to 2008) of the total annual OC births in Canada occur in 
Ontario, with the majority concentrated in the southern part of the 
province. The number of OC births in the remaining provinces from 
2002 to 2008 ranged as follows: Newfoundland 2-13 (avg. 7), P.E.I 0-4 
(avg. 2), Nova Scotia 8-24 (avg. 13), Manitoba 29-36 (avg. 32), 
Saskatchewan 19-42 (avg. 28), Alberta 55-99 (avg. 70), British 
Columbia 56-87 (avg. 67), and Northwest Territories/Nunavut/Yukon 
0-4 (avg. 2). Most of the OC births followed the general distribution of 
population density, with concentrations around the provincial capitals 
and other large cities, most notably Calgary, Winnipeg, Vancouver, and 
Edmonton. 
The gender ratio (female/male) of all OC births ranged from 0.67 to 
0.92 from 2002 to 2008, compared to a ratio of 0.95 for all Canadian 
newborns. Subdivided by cleft type, gender ratios ranged from 0.46-0.75 
(avg. 0.56) for CL, from 0.97-1.71 (avg. 1.31) for CP, and from 0.54-0.72 
(avg. 0.62) for CLP, in accordance with CP being more prevalent in 
females and CL and CLP being more prevalent in males. 
From 2002 to 2008, there was an average of 59 Cleft Lip births, 142 Cleft 
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Palate births, and 144 Cleft Lip & Palate births annually across Canada. 
There was no statistically significant difference in Gestational Age, 
Birthweight, or Economic Income Quintile between newborns with and 
without OCs, as well as between newborns with CL, CP, or CLP. 

73
cAsE rEpOrt sEriEs On thE AnAtOMy OF hAnd 
cEntrAl synpOlydActyly
Ep Egerszegi, p Grenier-vallée
PurPOse: Report our findings regarding the anatomy of hand central 
synpolydactyly including soft tissue and the bony involvement as well as 
arterial anatomy.
MethODs: Hand radiographs and angiograms of 5 children with cen-
tral hand polydactyly, for a total of 8 hands, were reviewed. The cutane-
ous syndactyly present was classified according to the number of digits 
involved. The Buck-Gramco classification system for digital duplication 
was used to describe the central polydactyly present. We created a sim-
plified classification system to organize the bony abnormalities found. 
The Coleman and Anson classification for the superficial arterial arch 
was used, and finally we developed a new classification system to 
describe the digital arterial patterns found. 
resuLts: All 8 hands presented a syndactyly including the supernu-
merary digit(s): 6 involved 3 digits, 1 involved 4 digits, 1 involved 
5 digits. In every hand, bony malformations were present and classified 
according to the modifications we propose to the Buck-Gramco system. 
Regarding the Coleman and Anson classification for the superficial arte-
rial arch, there was one hand with an incomplete arch and the 7 others 
had a complete arch. We identified several arterial patterns in the fin-
gers and all included missing arteries.
COnCLusIOns: Some of the digital arterial anomalies found have a 
direct repercussion on the surgical treatment plan. We therefore recom-
mend systematic hand angiography in the preoperative evaluation of 
hand central synpolydactyly.
Learning Objectives: 
At the end of this presentation the learner will be able to: 

Recognize and classify the bony anomalies present in hand central syn-•	
polydactyly using the simplified method presented.
Describe and classify the digital arterial anomalies common in hand cen-•	
tral synpolydactyly.
Recognize the importance of angiography in the preoperative evaluation of •	
hand central synpolydactyly.

74
canadian Expert series

sEx rEAssiGnMEnt – FEMAlE tO MAlE MAstEctOMiEs 
And chEst cOntOUrinG
c bowman

75
sUp-Er splintinG: dOEs thE UsE OF A splint thAt 
EncOUrAGEs sUpinAtiOn And ExtErnAl rOtAtiOn in 
childrEn with ObstEtric brAchiAl plExUs pAlsy 
hAvE bEnEFit?
A benson, d bellows, K durlacher, c verchere
PurPOse: Birth related brachial plexus injury (BRBPI) affects about 
1/1000 live-born children with injury to one or more branches of the 
brachial plexus. Most children demonstrate a good functional outcome 
by one year. Even in these patients, many will retain lifelong limitation 
in passive and active range of shoulder external rotation and forearm 
supination, often with secondary skeletal changes. We have piloted a 
novel infant splinting technique which aims to increase these ranges of 
movement in the short and longer term by positioning the forearm and 
shoulder into supination and external rotation (SUP-ER splint) during 
the early months of recovery. The concept is similar to infant splinting 
for clasped thumb and developmental dysplasia of the hip.

MethOD: Nine consecutive patients with incomplete recovery of their 
brachial plexus injury at 2 or more months were enrolled in our study. Pre-
splinting and serial measurements were taken during the therapy period 
using the Hospital for Sick Children Active Movement Scale. Patients 
undergoing brachial plexus exploration were excluded. The SUP-ER 
splint was applied prior to 6 months of age and ideally less than 3 months. 
Most children terminated splint use prior to 9 months of age.
resuLts: The splint was generally well tolerated but compliance was 
variable in this pilot study. In all patients, range of movement scores 
improved over the study period. There were no complications observed 
during the splinting period. Patients with greater compliance achieved 
earlier improved movement scores in external rotation and supination. 
Long term follow-up is ongoing.
COnCLusIOn: The SUP-ER splint may be beneficial to prevent 
shoulder and forearm limitations in children with BRBPI. Interest is 
welcomed at a national level for a multi-centre trial to evaluate this 
promising technology. 
Learning Objectives:

To describe a novel splinting technique for birth related brachial plexus •	
injury.

76
sKUll bAsE scOliOsis in UnicOrOnAl synOstOsis
js wheeler, t samson, s blazer, c Forrest
PurPOse: Anterior plagiocephaly due to unicoronal synostosis 
(UCS) is typified by ipsilateral forehead flattening, periorbital asym-
metries, nasal deviation and temporal bulge. The skull base assumes an 
asymmetric, twisted appearance due to the abnormally fused suture. 
The purpose of the study was to characterize the skull base changes in 
UCS following cranial remodeling. We performed a Computed 
Tomography (CT)-based morphometric analysis to characterize the 
skull base deformity before and after surgery.
MethODs: CT scans were obtained in patients with plagiocephaly 
(UCS, positional, lambdoid synostosis) between the years of 1999-2008. 
Using a workstation the following key measures were obtained, i) axial 
skull base angle measured from Opisthion-anterior Sella-Foramen 
Caecum, ii) nasal angle measured from a line between the ZF sutures 
and a line from nasion through the Anterior Nasal Spine.
resuLts: The average axial angle measured was 16 degrees pre- 
operatively in UCS (n=48) where normal should be 0 degrees +/- 2 degrees. 
A follow-up scan performed in patients with UCS post-surgery at 12 months 
or greater showed an average axial angle of 12 degrees (p>0.05). Pre-
operatively, the nasal angle was 97 degrees and post-operatively at 1 year or 
greater the nasal angle was 94.5 degrees. Age at surgery was not a variable. 
Ten patients with marked positional plagiocephaly had an axial angle aver-
aging 2 degrees. Five patients with isolated lambdoid synostosis had an 
average axial angle of 175 degrees.
COnCLusIOns: The skull base deformity in UCS is more marked 
than in other plagiocephalic conditions. Cranial base remodeling post-
surgery was noted.
Learning Objectives:

To become familiar with the skull base changes seen in an infant with uni-•	
coronal synostosis.
To understand CT-based morphometric techniques.•	

77
FUnctiOnAl OUtcOME AFtEr thE hOFFEr 
prOcEdUrE
A Murabit, K O’Grady, M Morhart, jl Olson
PurPOse: Children with obstetrical brachial plexus injury often 
develop an internal rotation and adduction contracture about the shoul-
der as a secondary deformity. This, combined with the incomplete 
recovery of deltoid and rotator cuff muscles leads to an inability to exter-
nally rotate and abduct the shoulder. The Hoffer procedure is evaluated 
for its potential benefit in improving shoulder abduction and external 
rotation and its impact on activities of daily living.
MethODs: This study is a retrospective review of patients treated in 
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our Brachial Plexus Injury Clinic who underwent the Hoffer tendon 
transfer procedure. Epidemiological data were collected and analyzed 
regarding the patient and their injury. Age at time of surgery, surgical 
complications and other surgical procedures are catalogued. Pre-
operative and post-operative active movement and active ROM are 
measured and recorded using the Mallet scale and AMS.
resuLts: This study included 20 patients: 18 underwent the Hoffer 
procedure; 2 had a L’Episcopo procedure. 11 of the patients were male, 
9 female. Age ranged from 3-15 years old. All patients had full or almost 
full passive ROM pre-operatively. Average follow-up period was 
23 months. Average improvement in aggregate Mallet scores was 
4.74 points. Active range of motion in shoulder abduction improved on 
average 2.11 points on the AMS; and external rotation improved 
4.00 points on the AMS. Active internal rotation changed on average 
–0.63 points on the AMS, however all patients maintained full ROM 
passively, thus no functional loss was experienced. Better pre-operative 
shoulder flexion and shoulder internal rotation yielded better post-
operative results. Younger patients (≤6 years) yielded better results. 
COnCLusIOns: The Hoffer procedure can provide improved exter-
nal rotation and abduction while preserving functional internal rotation 
range in the child with obstetrical brachial plexus palsy and secondary 
shoulder deformity. 
Learning Objectives:

Understand the secondary deformity of the shoulder in patients with •	
obstetrical brachial palsy. 
Understand the indications, surgical technique and peri-operative care for •	
the Hoffer procedure.
Demonstrate the results of the Hoffer procedure in addressing the second-•	
ary shoulder deformity caused by obstetrical brachial plexus injury using 
the Mallet scale and the Active Movement Scale (AMS).

78
thE EpidEMiOlOGicAl prOFilE OF childrEn 
prEsEntinG with vAscUlAr birthMArKs in thE 
cAlGAry hEAlth rEGiOn
r Flannigan, F Fraulin, v sharma, r harrop
PurPOse: To review the characteristics of patients seen in the 
Vascular Birthmark clinic (VBMC) at the Alberta Children’s Hospital 
(ACH).
MethOD: A retrospective data analysis of all patients presenting to 
the VBMC between 1998 and 2009 was performed. Data were obtained 
from the clinic’s database that records demographic, referring, diagnostic 
and treatment information. 
resuLts: The VBMC database included 1029 patients: 621(60.3%) 
hemangiomas, 311(30.2%) vascular malformations, and 97(9.4%) other 
diagnoses. The majority of patients were referred from Southern Alberta 
788/932 (84.5%), with 7% from central Alberta, 1.6% from Northern 
Alberta and 6.9% from outside Alberta (BC, SK, MB, Other).
The 621 patients with hemangiomas had 880 lesions. Most patients 
(68.5%) were female. The most common anatomical location was head and 
neck 478/880 (54.3%) followed by trunk (21.8%), extremities (21.1%) and 
perineal region (2.4%). Overall 91/621 (14.7%) patients underwent diag-
nostic imaging investigation. 147 (23.7%) patients required treatment – 
either medications, dressings, surgical excision or pulsed dye laser. 
The 311 patients with vascular malformations had an almost equal sex 
distribution: 154/311 (49.5%) female: (50.5%) male. Venous malforma-
tions accounted for 45% of patients, isolated capillary malformations 
31.5%, lymphatic malformations 12.5% and arteriovenous malforma-
tions 2.9%. Mixed capillary-venous-lymphatic malformations – Klippel 
Trenaunay Syndrome – occurred in 8% of patients. Overall 116 (37.3%) 
patients underwent diagnostic imaging investigation and 132 (41.8%) 
required treatment – either pulsed dye laser, sclerotherapy, surgical exci-
sion or dressings.
COnCLusIOns: The VBMC of ACH serves a large geographical 
area. The majority of patients seen have hemangiomas and almost 1/4 
needed treatment. Vascular malformations make up about 1/3 of the 
clinic patients and are more likely than hemangiomas to require some 
type of treatment.

Learning Objectives:
To understand the relative frequency of hemangiomas and vascular •	
malformations.
To identify groups of these patients requiring investigation and treatment.•	

79
MOrbidity OF invAsivE sqUAMOUs cEll cArcinOMA 
OF thE scAlp
K Elzinga, cd McKenzie, jG McKinnon, j Arlette
PurPOse: Squamous cell carcinoma (SCC) of the scalp can exhibit 
aggressive behavior, metastasize, and cause death. SCCs of the scalp can 
be treated with Mohs micrographic surgery (MMS) to confirm histologi-
cally clear local margins and maximally preserve tissue. However, local 
control does not predict patient outcome. This study aims to establish 
which factors may predict patient outcome.
MethOD: The charts of 182 patients who have been treated with MMS 
for SCC of the scalp were reviewed. The analysis included the location, 
pathological subtype, presence of perineural or galeal involvement, defect 
size, repair type, and patient co-morbidities, including immunosuppres-
sion. These factors were correlated with patient morbidity and mortality 
due to local disease, in-situ metastases, and distant spread. 
resuLts: 93 of the SCCs were located on the parietal skull, 60 were 
frontal, 18 temporal, and 11 occipital. Based on the pathology reports, of 
the invasive SCCs, 45 were well differentiated, 21 moderately differenti-
ated, and 18 poorly differentiated. There were also 17 atypical SCCs 
(mucoid, acantholytic, spindle cell, basosquamous, endophytic, and 
clear-cell squamoproliferative SCCs). To repair the defects, 129 were 
closed primarily, while 53 were repaired with advancement and rotation 
flaps, as well as split and full thickness skin grafts. 45 of the SCCs dem-
onstrated galeal invasion, while perineural invasion was present in 
19 SCCs. 
COnCLusIOns: This review reports on the largest series of patients 
with SCC of the scalp treated by MMS reported in the literature. It 
represents an advancement in the therapy of SCC of the scalp for those 
at high risk of morbidity and mortality. 
Learning Objectives: 

Participants will be able to describe risk factors that increase morbidity for •	
patients with SCC of the scalp.
Participants will be able to determine which patients with SCC of the •	
scalp would benefit from further treatment, such as radiotherapy or che-
motherapy, after MMS. 

80
EOsinOphilic cEllUlitis (wElls syndrOME) 
diAGnOsis And trEAtMEnt: cAsE rEpOrt And 
litErAtUrE rEviEw
jp lacroix, h sinno, r borsuk, K watters, M Gilardino
IntrODuCtIOn: Eosinophilic cellulitis (Wells syndrome) is a 
recurrent inflammatory dermatitis that resembles cellulitis and as a 
result may prolong adequate diagnosis and treatment. 
MethODs: We present a case report and a review of the literature of 
all the idiopathic cases of eosinophilic cellulitis since 1950 retrieved 
from the Pubmed and Medline database. 
resuLts: Patients present with or without systemic symptoms (fever, 
arthralgia, malaise) and the lesions may or may not be accompanied by 
blisters, bullae, papules or nodules. The rate of success of the different 
treatments include: steroids (91.7 %), dapsone (60%), topical corticos-
teroids (50%) anti-histamine (25%) or continuous low-dose systemic 
corticosteroid may be used in case of persistent recurrences. 
COnCLusIOns: Antibiotic resistance cellulitis must trigger a suspi-
cion of Wells syndrome. Where the most successful treatment includes a 
short course of systemic corticosteroid. 
Learning Objectives:

At the end of this lecture, the learner will be able to assess the differential •	
diagnosis of Wells syndrome. The participant will also learn how to 
administer the appropriate treatment regarding the patient’s history and 
complaints.
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posters

p01
thE UsE OF FillErs FOr thE priMAry cOrrEctiOn OF 
nAsAl dEviAtiOn in An 18 yEAr Old MiddlE-EAstErn 
MAlE
j piggott, A yazdani
PurPOse: Rhinoplasty in the Middle-Eastern male patient poses 
challenges due to unique anatomy, and patient wishes to retain an un-
operated, Middle-Eastern appearance. The objective of this case report 
is to demonstrate a case of filler use for primary correction of a nasal 
deviation.
MethODs: Restylane was used for primary correction of right-sided 
nasal deviation in an 18 year old Lebanese male with a previous nasal 
bone fracture. Injections of Restylane were placed above the depressed 
left nasal bone, and at the radix. 
resuLts: The nasal deviation was corrected, Middle-Eastern and 
masculine appearance of the nose were maintained, with patient satis-
faction, low cost, and no complications.
Learning Objectives:

The objectives of this report are to highlight the unique characteristics of a •	
Middle-Eastern male nose and to offer a minimally invasive option for the 
correction of a deviated nose.

p02
risK FActOrs inFlUEncinG trAnsFUsiOn rAtEs in 
diEp FlAp brEAst rEcOnstrUctiOn
sE Appleton, A ngan, b Kent, sF Morris
bACkgrOunD: As the popularity of DIEP flap breast reconstruc-
tions grows, there remains little information on the transfusion rate of 
this more technically challenging procedure. The purpose of this study 
was to examine the peri-operative blood losses and patient characteris-
tics of women undergoing DIEP flap breast reconstructions in an 
attempt to identify independent risk factors that predict increased blood 
loss and transfusion requirements.
MethODs: A retrospective chart review demonstrated 144 patients 
who underwent DIEP flap breast reconstructions performed at QEII 
Health Sciences centre between January 2002 and July 2009. Intra-
operative blood losses, hemoglobin and hematocrit drop, length of hos-
pital stay, incidence of peri-operative blood transfusions and 
complications were reviewed. Both univariate and multivariate analysis 
were conducted to assess the effect of older age, obesity, bilateral, recon-
struction, immediate reconstruction and concurrent treatment with 
Tamoxifen on the incidence of peri-operative blood transfusion and 
complications. 
resuLts: 18.8% of patients required peri-operative blood transfu-
sions. These patients were older, more obese, underwent more immedi-
ate and bilateral reconstructions, and had longer mean operative times 
and hospital stays. Patients undergoing bilateral reconstructions were at 
increased risk and greater odds of receiving a blood transfusion (relative 
risk 3.2, odds ratio 4.4). Blood transfusion recipients had an increased 
risk and greater odds of experiencing any post-operative complication 
(relative risk 2.3, odds ratio 3.4). 
COnCLusIOn: Bilateral breast reconstruction was the only factor to 
significantly increase the risk of peri-operative blood transfusion. Also, 
receiving a blood transfusion was associated with an increase in the risk 
of experiencing any post-operative complication.
Learning Objectives:

Understand the increased risk of blood transfusion in DIEP flap breast •	
reconstructions. 
Understand which risk factors increase the risk of peri-operative blood •	
transfusion.
Understand link between peri-operative blood transfusion and the inci-•	
dence of any complication.

p03
pErcUtAnEOUs ElEctricAl stiMUlAtiOn AccElErAtEs 
AxOn rEGEnErAtiOn FOllOwinG cArpAl tUnnEl 
rElEAsE sUrGEry in hUMAns
hA power, c pilipchuk, dc Edwards, j Olson, M Morhart,  
t Gordon, KM chan
PurPOse: Peripheral nerve regeneration is slow and functional recov-
ery is often poor following injury. Electrical stimulation (ES) of injured 
nerves accelerates axonal regeneration in laboratory animals. Although 
we recently demonstrated similar effects in humans through submaximal 
ES, in this study we further investigated the efficacy of ES in humans fol-
lowing carpal tunnel release surgery (CTRS) using a novel stimulation 
technique.
MethODs: Twenty-two patients with severe median nerve compres-
sion in the carpal tunnel were recruited for this randomized control trial. 
Those in the control group received open CTRS only, while the 
11 patients in the treatment group also received 20 Hz ES through a 
percutaneous monopolar needle electrode adjacent to the median nerve 
at the elbow for 1h at maximal tolerable intensity. Patients were fol-
lowed at regular intervals for 1 year. Axonal regeneration was quantified 
using motor unit number estimation (MUNE).
resuLts: The stimulation group showed significant axonal regenera-
tion at 3 months post-operatively with the MUNE increasing from 
113±75 at baseline to 159±84, whereas the control group did not signifi-
cantly improve even after 1 year (p=0.31). The extent of reinnervation 
was no different between stimulation at the elbow and the wrist.
COnCLusIOns: Post-surgical ES accelerates axonal regeneration 
and muscle reinnervation following CTRS. Stimulation of the 
median nerve at the elbow produced similar benefits as stimulating at 
the wrist. This proof-of-principle study confirms that ES has a signifi-
cant physiologic effect on nerve regeneration in humans. It may be a 
clinically useful adjunct to surgical repair for other peripheral nerve 
injuries where functional recovery with conventional treatment is 
poor.
Learning Objectives

At the end of this session, the learner will understand the challenges in •	
treating peripheral nerve injury and how axonal regeneration may be 
enhanced by a new adjunct to surgery.

p04
lOss OF ArticUlAr cArtilAGE – clOsEd pip jOint 
injUriEs OF thE hAnd
b byers, jb clapson
1. The primary purpose of this study was to perform a retrospective 
review of x-rays of closed PIP joint injuries obtained from a community 
plastic surgery practice, and document the extent of cartilaginous injury. 
The secondary purpose of the study was to document all other signifi-
cant radiographic findings in attempt to appreciate the breadth and 
extent of hand injuries in general.
2. The amount of joint space loss was ascertained by manually measuring 
the joint space of the injured joint, then comparing these values to those 
of the adjacent non-injured joints. This was achieved using an advanced 
electronic radiological program.
3. We found that 26% of injured PIP joints showed a joint space narrow-
ing of greater than 25% in comparison to the contiguous DIP joint, and 
22% of injured PIP joints were narrowed by a margin greater than 33%. 
We also found that 68% of our subjects had an “other” finding not asso-
ciated with the PIP joint of interest, suggestive of old injuries such as 
bone avulsions, fractures, joint deformities, osteoarthritis, subluxations, 
soft tissue growths, and osteomas. There appears to be a correlation with 
the age of the patient as 92% of subjects over the age of 50 had other 
findings.
4. The finding of joint space loss supports the belief that closed PIP joint 
injuries are often associated with poor outcomes, ultimately leading to 
post-traumatic arthritis. The extent of other radiological findings sup-
ports the notion that hand injuries are very common, the history of 
which is often preserved on subsequent x-rays. 
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Learning Objectives:
Appreciate the damage inflicted upon the articular cartilage following a •	
closed PIP joint injury as evidenced by joint space loss.
Appreciate the breadth of other radiological findings from a sample of sub-•	
jects with PIP joint injuries.

p05
invAsivE AspErGillOsis OF A diGit
t sattler, d tobbia
PurPOse: For the first time a case of invasive Aspergillosis of a digit 
is reported. 
MethOD: Case report. 
resuLts: A 47 year old male immunosuppressed patient suffering 
from anaplastic Astrocytoma tripped in the garden and injured the distal 
phalanx of his left middle finger. Initially he presented to the family 
doctor where he was treated conservatively and received oral antibiot-
ics. Six weeks later the patient presented to our department with a 
necrotic non-healing lesion to the middle finger. Radiologic examina-
tions in two planes didn’t show any signs of osteomyelitis. A partial 
amputation of the left middle finger was performed just distal to the 
insertion of the FDS tendon. A specimen was sent for pathology and 
microbiology. A few days later the patient was discharged under appro-
priate antibiotic coverage. 
Three weeks after our surgical intervention the patient showed signs of 
excessive intracranial pressure due to his fast growing anaplastic astrocy-
toma and died. 
Postmortem the final histology report confirmed the diagnosis of inva-
sive Aspergillosis of the distal phalanx of the left middle finger. 
COnCLusIOns: There are many publications on Aspergillus infec-
tions in immunosuppressed patients. This is the first reported case of an 
invasive Aspergillus infection of the bones of a digit. 
Learning Objectives: 

The Plastic Surgeon should be aware of uncommon infections especially in •	
immunosuppressed patients. 
In non-healing infections despite appropriate antibiotic coverage tissue •	
samples should be sent for pathology. 

p06
prOMinEnt EAr cOrrEctiOn: OpErAtivE And 
pOstOpErAtivE tEchniqUEs FOr iMprOvinG 
OUtcOMEs And pAtiEnt sAtisFActiOn
K shokrollahi
We describe a number of innovations in Otoplasty. One relies on skin 
glue instead of head bandages as post-operative splints. In effect, the ears 
are glued to the side of the head after copious application along the 
suture line and posterior ear. We offer this to all patients as an alterna-
tive to bandages, and most prefer it – especially females, because they 
can wear their hair long which hides all stigmata of surgery and they can 
also shower on the first postoperative day as well as resuming all other 
activities of daily living and work. Furthermore, there are no problems 
with patient re-attendences for bandages that have fallen off, nor the 
discomfort of reduced hearing and sometime nausea. The glue splint 
lasts for between 2 and 3 weeks and there have been no complications 
in 25 sequential cases. The author has yet to meet a surgeon who has 
tried glue and not incorporated it into their practice routinely.
Of perhaps greater interest is the experience of 40 patients operated 
upon with a new technique of Otoplasty which relies on the adjunctive 
use of an anteriorly based post-auricular fascial flap which is sutured to 
the mastoid process. This allows precise manipulation of ear shape and 
contour as well as projection. Furthermore, it acts as an internal splint 
for the ear, complementing the glue-ear splint above, as well as provid-
ing cover for suture knots in otoplasty techniques that rely on buried 
knots which can often extrude. This poster provides a detailed anatomi-
cal description and cadaveric study of the postauricular fascia, demon-
strates the operative technique involving the postauricular fascial flap, 
and demonstrates the use of glue as a postoperative splint. The two 
techniques are complimentary.

In Summary:
PurPOse: To disseminate experience of a number of innovations in 
otoplasty to the benefit of patients.
MethODs: A postauricular fascial flap otoplasty technique combined 
with postoperative splinting of ears with glue in favour of head 
bandages.
resuLts: Complete satisfaction from patients and surgeons with glue 
as splints without complication. 1 unilateral recurrence and no other 
complications in 40 otoplasty techniques with good results illustrated by 
operative examples.
Learning Objectives:

For those who may wish to use them, these techniques offer a number of •	
advantages that can replace or supplement aspects of individual surgeons’ 
otoplasty practice.

p07
thE UsE OF biOsynthEtic sKin sUbstitUtE 
(biObrAnE) in thE trEAtMEnt OF ExFOliAtivE sKin 
disOrdErs
d tobbia, t sattler, r cartotto
IntrODuCtIOn: Toxic epidermal necrolysis (TEN) is a rare but 
potentially life threatening dermatologic disease that is part of a spec-
trum of drug related exfoliative disorders including Steven-Johnson 
syndrome (SJS) and SJS/TEN overlap. The cutaneous manifestations 
are characterized by a variable degree of epidermal detachment at the 
dermoepidermal junction, resulting in microscopic changes comparable 
with those that occur in superficial dermal burns, justifying the need for 
patient management in a specialized burn unit. The main objective of 
this study was to determine the time required for the wounds to heal and 
the infection rates when using Biobrane® (smith & nephew, London, 
UK) for skin coverage.
MethODs: A retrospective chart review of exfoliative disorders from 
January 1999 to December 2007 was performed. The parameters 
included in the study were patient demographics, time from disease 
onset to burn unit admission, total surface area of detached skin and/or 
mucosal involvement, the area and anatomy covered with Biobrane, 
healing time, complications, mortality and outcome.
resuLts: A total of thirty-two patients were identified with either TEN 
or SJS/TEN overlap, nineteen were female and thirteen were male. The 
patients studied had a mean age of 55.7 ± 21.1 years (range, 18 to 86 years). 
Time from initial onset of symptoms to burn unit admission was 7.2 ± 
3.36 days (range, 3 to 18 days), body surface area of epidermal detachment 
was 41% ± 23% (range, 10% to 100%). Twenty-eight patients (87.5%) 
required wound coverage with Biobrane, the mean surface area covered was 
39.2% ± 20.9% (range, 10% to 90%), time from admission to complete re-
epithelialization in the surviving patients was 10 ± 3.9 days (range 5 to 
20 days). Only four patients (14.3%) developed a wound infection, and 
only two of those required complete removal of Biobrane.
COnCLusIOn: In this susceptible group of patients, skin coverage 
with a synthetic skin substitute such as Biobrane early in the course of 
treatment provides barrier protection, helping to reduce wound infec-
tion rates and promote rapid healing. 

p08
cOMpArinG trAnsAxillAry EndOscOpic AssistEd 
tEchniqUE with thE inFrAMAMMAry ApprOAch FOr 
brEAst AUGMEntAtiOn: 16 yEAr ExpEriEncE
h sinno, A izadpanah, A izadpanah, vw papanastasiou
bACkgrOunD: The transaxillary endoscopic assisted breast aug-
mentation technique has been shown to be a safe and reliable method. 
The literature fails to justify its increased cost and necessity. In the six-
teen year experience of one surgeon, two methods for breast augmenta-
tion are reviewed. 
MethODs: From 1993 to 2009, 625 patients underwent breast aug-
mentation (mean age 33.4 ± 9.54 years). 260(24.6%) patients (mean 
age 33.8 ± 6.45 years) opted for the inframammary incision approach, 
22 (10.6%) of which also received a mastopexy for ptosis correction. 
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365 (58.4%) patients (mean age 33.2 ± 7.36 years) chose the transaxil-
lary endoscopic approach. The mean follow up time was 12.1 ± 
16.9 months. 
resuLts: Although not statistically significant, the cost associated 
with the transaxillary endoscopic approach was higher than the cost 
associated with the inframammary augmentation (p=0.129). The aver-
age implant size for the inframammary approach was 283 ± 64.68 cc as 
compared to the transaxillary endoscopic technique 330 ± 66.49cc. 
Complication rate for the inframammary technique in comparison to 
the transaxillary technique included abnormal scar (n=25, 10.68% vs. 
n=8, 2.9%; likelihood ratio=26.5, P<0.001) capsular contracture (n= 
22, 8.46% vs. n=19, 6.78%; likelihood ratio=7.1, P=0.037), infection 
(n=5, 1.9% vs. n=7, 2.5%; likelihood ratio=1.3, P>0.05), hematoma 
(n=5, 1.9% vs. n=10, 3.6%; likelihood ratio=2.5, P>0.05), seroma 
(n=0) nipple-areolar complex sensational change (n=11, 4.2% vs. n=7, 
2.5%; likelihood ratio=2.7, P=0.326), minimal malposition (n=36, 
13.8% vs. n=30, 10.7%; likelihood ratio=3.36, P>0.05) and major or 
minor revisions (n=19, 7.3% vs. n=25, 8.9%; likelihood ratio of 2.5 and 
P>0.05). 
COnCLusIOn: Both the inframammary and transaxillary incisions 
are relatively safe procedures with high patient satisfaction. The 
transaxillary incision can be an option for patients who do not desire 
breast scarring and do not mind the extra cost. In the face of ptosis 
however, the transaxillary approach is not indicated. Transaxillary 
approach is associated with a statistically significant lower rate of abnor-
mal scaring and capsular contracture.
Learning Objectives:

At the end of this lecture/workshop, the learner will be able to compare the •	
indications for inframammary verses the endoscopic transaxillary approach 
for breast augmentation. 
At the end of this lecture/workshop, the learner will be able to compare the •	
complications found with the inframammary verses the endoscopic 
transaxillary approach for breast augmentation. 

p09
tGF-bEtA cOrEcEptOr cd109 rEGUlAtEs 
ExtrAcEllUlAr MAtrix prOdUctiOn in A  
sKin FlAp-indUcEd hypOxiA wOUnd MOdEl
s winocour, j vorstenbosch, A trzeciak, l lessard, A philip
PurPOse: Our group has identified a novel TGF-b antagonist CD109 
which inhibits extracellular matrix (ECM) protein production in vitro. 
Since some fibrotic skin disorders such as scleroderma are associated 
with hypoxia, we examined whether CD109 is able to regulate ECM 
deposition in transgenic mice overexpressing CD109 in the skin, under 
low oxygen tension.
MethOD: Transgenic mice and wild-type littermates were used to 
generate a hypoxic wound model by creating dorsal bipedicle skin flaps 
with centrally located excisional wounds. Excisional wounds were made 
in each experimental group: (i) without skin flaps (n=6), (ii) with skin 
flaps but no underlying silicone sheet (n=6), and (iii) with skin flaps 
having an underlying silicone sheet (n=6). Mice were sacrificed at 7 or 
14 days after surgery, and tissues were harvested for analysis. The degree 
of hypoxia was evaluated by HIF-1a levels and histological changes 
were analyzed by H&E staining. Finally, alterations in ECM protein 
levels and CD109 expression were determined by Western blot.
resuLts: Both transgenic and wild-type mice on days 7 and 14 post-
wounding showed increased levels of HIF-1a in hypoxic excisional 
wounds, validating this animal model in mice. Transgenic mice on day 7 
post-wounding demonstrated decreased collagen I and fibronectin depo-
sition, and reduced dermal thickness in hypoxic wounds as compared to 
their wild-type counterparts, and to non-hypoxic internal control 
wounds. Finally, CD109 expression levels inversely correlated with the 
degree of hypoxia found in wounds in both transgenic and wild-type 
mice.
COnCLusIOns: Hypoxic wounds in transgenic mice display 
decreased ECM content, as well as decreased dermal thickness, suggest-
ing that CD109 inhibits ECM production under hypoxia. As a result, 
manipulating this molecule may have potential therapeutic value for the 

treatment of fibrotic skin disorders which are associated with poor oxy-
gen delivery.
Learning Objectives:

To understand the effect of CD109 overexpression on hypoxic wound •	
healing.

p10
distAl rAdiUs rEcOnstrUctiOn with vAscUlArizEd 
FrEE prOxiMAl FibUlA FlAp: A cAsE rEpOrt And 
litErAtUrE rEviEw
j lutfy, O Fouda neel, h sinno, M luc
PurPOse: Excision of the distal radius for the treatment of osteosar-
coma in children has two main reconstructive challenges: 1) maintenance 
of joint function and 2) potential for forearm growth. Autogenous vascu-
larized proximal fibula free flap with physis for reconstruction of the 
pediatric distal radius is an important surgical technique which meets the 
aforementioned criteria. We describe the steps of our reconstruction and 
summarize the expected long-term outcomes based on the literature.
MethOD: A 9 year-old girl presented with a distal radius osteosarcoma 
extending up to the wrist joint. The plan was for an oncological resection 
of the distal radius and reconstruction utilizing a vascularized free proxi-
mal fibula flap. A two teams approach, orthopedic and plastic surgery, 
performed the procedure. Challenges observed included the tedious dis-
section of the proximal fibula underneath the common peroneal nerve 
and in establishing a retrograde venous flow after flap insetting.
A literature review using Ovid was performed and all articles with simi-
lar presentation are discussed including their methods and results. 
COnCLusIOns: When indicated, this procedure is safe with satisfac-
tory range of motion of wrist and forearm growth observed at follow-ups 
in both the case presented and in the literature.
Learning Objectives:
At the end of this presentation, participants will become familiar with 
the: 

Requirement of maintaining joint function and growth potential in pediat-•	
ric oncologic wrist reconstruction. 
Unique blood supply of the proximal fibula and its growth plate from the •	
anterior tibial artery. 
Challenges associated with reverse free flap venous anastomosis when •	
venous flow is retrograde. 
Difficulties of harvesting the proximal fibula while preserving all the •	
branches of the common peroneal nerves. 
Long-term outcomes of the procedure based on the literature.•	

p11
chrOnic And irrEdUciblE dOrsAl prOxiMAl 
intErphAlAnGEAl jOint (pipj) lUxAtiOn OF thE 
FinGEr: A rEpOrt OF 3 cAsEs
M Murphy, p benoit, h st. Amand
PurPOse: Luxation injuries of the PIPJ are common and often suc-
cessfully reduced with immediate treatment. However, a minority of 
patients present with late stage sequelae. As such, closed reductions 
become impossible due to periarticular soft tissue contracture and neces-
sitate an open procedure. To this end, we report our experience involv-
ing 3 cases and a brief review of treatment options. 
MethOD: A retrospective study with chart review was performed for 
3 males aged 42-47 years old (average 44.2 years) presenting with 
chronic dorsal PIPJ luxation involving either the index, middle or small 
finger. Average time from injury to surgery was 15.7 weeks (range: 7 – 32 
weeks). After review of treatment options and post-operative goal 
assessment, all three elected to have replacement arthroplasty with a 
silastic implant. Range of motion (ROM) and strength will be assessed 
at one year post surgery (average, 48 wks; range, 34-57 wks).
resuLts: At initial presentation, all patients had rigid PIP joints 
(0° ROM). Six weeks post surgery, the average ROM improved to 32.5° 
(range 20 – 45°). Grip strength and 3-point pinch measured for one 
patient, as a percentage of the non-injured hand, were 32% and 48%, 
respectively.
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COnCLusIOns: Chronic PIPJ dorsal luxation without concomitant 
fracture is rarely reported in the literature. Alternate surgical methods 
include volar plate arthroplasty and dynamic distraction via external 
fixation followed by open reduction with extension block splinting, 
resulting in an average final ROM of 60.5° and 75° at 59 and 152 weeks, 
respectively. Our preliminary report describes increased ROM and func-
tion 6 weeks post surgery. Cases will be followed out to one year and 
compared with the aforementioned surgical management techniques.
Learning Objectives:

Participants will be able to identify the presentation of the chronic/irreduc-•	
ible PIPJ and the sequelae involved, describe the current treatment strate-
gies and recognize the goals for functional outcome.

p12
hiGh-vOltAGE ElEctricAl injUry tO bilAtErAl UppEr 
ExtrEMitiEs: cAsE rEpOrt And rEviEw OF thE 
litErAtUrE
j lee, j Kanevsky, A perkins, h sinno, y tahiri, M luc
PurPOse: We encountered a 47 year old Hydro Quebec worker male, 
who while working on a pole fell down and grabbed electrical cords to 
avoid failing. He suffered a 14 000 volt injury to both hands. Our pur-
pose is to evaluate the serious consequences of high-voltage injury to 
extremities and a review of the literature on current management 
methods.
MethOD: Medline search of high-voltage electrical injury and cur-
rent management trends.
resuLts: We describe a case of a 47 year-old electric company lines-
man who suffered a high voltage electrical injury (HVEI) of 14,000 volts 
to bilateral hands and wrists managed at our trauma centre. His manage-
ment included multiple operative procedures, including escharotomies, 
fasciotomies, serial debridements, and bilateral pedicle groin flaps, and 
amputation of his left hand. In addition, we set out to review the litera-
ture on high-voltage electrical injuries.
COnCLusIOns: High-voltage electrical injuries can have serious co-
morbidities, significant hospital stays and a lengthy rehabilitation period. 
We review the current treatment managements for this serious type of 
injury.
Learning Objectives: 

Participants will be able to provide a comprehensive review of the litera-•	
ture on current management of high-voltage electrical injuries.
Participants will be able to explain our rationale and our methods for •	
treatment of high-voltage electrical injuries.
Participants will understand the difficulty and inevitable complications of •	
high-voltage electrical injuries.

p13
AtypicAl FibrOxAnthOMA; nOw whAt dO i dO?
d dempsey, j davidson
PurPOse: Atypical fibroxanthoma (AFX) is an uncommon skin 
tumour occurring typically in the head and neck region of elderly 
Caucasian males. While the disease is generally considered to have a 
benign course, it can occasionally demonstrate aggressive biologic 
activity including local recurrence as well as distant metastasis. Some 
have characterized AFX as a variant of malignant fibrous histiocytoma 
rendering uncertainty as to what constitutes adequate treatment of 
this entity. At this time there are no known prognostic factors to guide 
surgeons in the management of patients who present with this 
neoplasm. 
MethODs: We have reviewed our experience with AFX in Kingston, 
Ontario with regard to patient demographics, anatomic location of the 
lesion, depth of invasion at initial biopsy, and time course of 
recurrence. 
resuLts: N=71; M/F ratio = 4:1: local recurrence =10 (14% ); distant 
metastasis =3 (4%).
COnCLusIOn: From this analysis we have proposed treatment guide-
lines to assist surgeons in managing patients with this confusing and 
sometimes challenging diagnosis.

Learning Objectives:
Know more about an uncommon cutaneous neoplasm.•	
Know the prognostic factors that predispose to treatment failures.•	
Understand basis for proposed treatment guidelines.•	

residents poster corner
rp01
pyOdErMA GAnGrEnOsUM AFtEr brEAst 
AUGMEntAtiOn: cAsE rEpOrt And rEviEw OF thE 
litErAtUrE
ls paek, h sinno, A perkins, h Al-Ajmi, K schwarz
PurPOse: This is a case of a 49-year old female who after secondary 
breast augmentation mastopexy developed pyoderma gangrenosum. 
Pyoderma gangrenosum (PG) is a rare idiopathic skin disorder that is a 
difficult diagnosis. The current appropriate diagnostic procedures 
involve tissue biopsy and histologic analysis. Our purpose is to present a 
case report of PG after breast augmentation mastopexy and review the 
literature.
MethODs: This is a case report and review of the literature of a 49-year 
old female after secondary breast augmentation mastopexy developed PG. 
resuLts: This is a case report and review of the literature of a 49-year 
old female after secondary breast augmentation mastopexy developed 
pyoderma gangrenosum (PG). We reviewed the literature on the presen-
tation, diagnosis and management of PG.
COnCLusIOns: PG is an elusive diagnosis, it is an idiopathic neu-
trophilic dermatosis. It has a unique presentation and tissue specimen is 
required for diagnosis. Current treatment management involves immu-
nosuppression by steroids.
Learning Objectives: 

To present our unique case of PG after secondary breast augmentation •	
mastopexy procedure.
To review the literature associated with PG and their presentation and •	
diagnosis.
To discuss the current non-surgical management of PG.•	

rp02
A sUrvEy OF cUrrEnt prActicE pAttErns in 
diAGnOsis And intErvEntiOns OF inhAlAtiOn 
injUriEs in cAnAdiAn bUrn cEntrEs 
jK yeung, A papp
bACkgrOunD: Mortality and morbidity in burn victims are greatly 
increased with concominant smoke inhalation injuries. However, there 
has been a lack of academic progress in the clinical management in this 
field. Specifically, there has not been any studies that compiled current 
practices in North America. The aim of this study is to summarize cur-
rent Canadian practice patterns in diagnosis and interventions of inha-
lation injuries.
MethODs: A questionnaire was sent to the medical directors of all 
16 burn centres across Canada regarding the diagnosis and interventions 
of inhalational injuries. 
resuLts: 50% of respondents required bronchoscopy for confirma-
tion of diagnosis of inhalational injury. All of the bronchoscopies were 
performed by staff; 87.5% by the Intensive Care Unit and 37.5% by 
Plastic Surgery. Most common indications for intubation were physical 
exam (87.5%) and clinical history (75%). The physical exam features 
thought to be most consistent with inhalation injuries were dyspnea and 
hoarseness (87.5%). Common treatment included intubation (87.5%), 
routine ventilatory support (87.5%) and chest physiotherapy (75%). 
None of the centres used nebulized heparin. Only a minority of centres 
who responded have a fluid resuscitation protocol (37.5%). A quarter of 
Canadian Burn Centres (25%) routinely use prophylactic antibiotics for 
all inhalation injuries.
COnCLusIOn: In Canada, physical exam is the most common tool 
used in the diagnosis of inhalation injuries. Although bronchoscopy is 
the gold standard, it is only utilized 50% of the time for diagnosis. There 
is need for further research to generate a consensus for diagnosis. 
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Treatment for inhalation injuries are fairly consistent across the nation; 
however, there is still a lack of protocol in fluid resuscitation. 

Learning Objectives:
Participants will be able to identify physical exam features consistent with •	
inhalational injuries.
Participants will be able to summarize current practice patterns in diagno-•	
sis of inhalational injuries.
Participants will be able to summarize current interventions in inhalational •	
injuries.

rp03
rEtrOspEctivE AnAlysis OF FlUid rEsUscitAtiOn in 
MOdErAtE tO sEvErE AdUlt bUrn pAtiEnts
K sass, p Mcbeth, A Kirkpatrick, d nickerson
PurPOse: Given the devastating nature of burn injuries and their pri-
mary morbidity, it is important to minimize essentially correctable and 
preventable secondary complications, such as abdominal compartment 
syndrome. We wish to identify local current practices involving adult 
burn patients requiring ICU admission to answer two primary questions: 
1) Are adult burn patients receiving higher than predicted volumes of fluid during 
initial resuscitation?; 2) Are there higher rates of edema-related complications? 
Scientific recognition of existing inadequacies in clinical management 
will hopefully lead to the institution of regulatory guidelines and patient 
tracking software which can be used to guide all clinicians and health care 
personnel involved in the care of burn patients towards better patient 
management, thus minimizing morbidity and mortality.
MethODs: Our study is a retrospective analysis of current practices at 
the Foothills Medical Centre in Calgary involving adult burn patients 
requiring ICU admission over the past 10 years. We are accessing both 
prehospital and ICU charts to extract epidemicological, physiologic and 
pharmacologic data over the initial 48 hour resuscitation period. 
Secondary outcomes of assessment will include associated complications 
(pulmonary edema, extremity compartment syndrome, wound sepsis, 
pneumonia, abdominal compartment syndrome). A spreadsheet database 
will be created from which we will perform multivariate statistical analysis 
and calculations. 
resuLts: In progress. Based on the literature and general clinical 
observations by local burn and trauma surgeons, we hypothesize that: 
adult burn patients are receiving fluid volumes in excess of those pre-
dicted; that there is inappropriate fluid titration in response to urine 
output; and, because of these factors, that there is a tendency toward 
higher rates of edema-related complications, i.e., abdominal compart-
ment syndrome. 
COnCLusIOns: In progress. 

Learning Objectives:
Participants will be able to identify potential existing inadequacies in cur-•	
rent burn care resuscitation of adult patients.
Participants will be able to initiate change in the management of these •	
patients.

rp05
ArtEriAl vErsUs vEnOUs cOndUits in 
MicrOvAscUlAr sUrGEry: An ExpEriMEntAl stUdy
j zhu, lF zhu, p Kwan, M Morhart
IntrODuCtIOn: To bridge segmental arterial defects, the current 
gold standard involves using venous interposition grafts. However, there 
are multiple theoretical reasons why arterial conduits would be superior in 
connecting vessel gaps. Arterial grafts are easier to handle, produce more 
anti-thrombic substances, and undergo less endothelial cell detachment. 
Some surgeons believe that these factors warrant the use of arterial inter-
position grafts in complex microvascular cases, such as thumb 
replantation. 
ObjeCtIve: The objective of this study is to compare arterial to 
venous interposition grafts in terms of flap survival in an experimental 
model of the rat.
MethODs: Thirty male Sprague-Dawley rats were assigned to a con-
trol and experimental group. Axial fasciocutaneous flaps were raised 

based on the femoral and superficial epigastric vessels. A 4 mm segment 
of the arterial pedicle was removed. In the control group, a vein graft 
was interposed between the two ends. In the experimental group, an 
arterial graft was used. Both the vein and artery had identical vessel 
diameters. The outcome measurement was flap viability, as determined 
on post-operative day 7.
resuLts: The rate of flap necrosis was 11 of 15 in the control group 
and 4 of 15 in the experimental group (p = 0.027). The relative risk 
reduction was 63.6%.
COnCLusIOn: Within this experimental model, the risk of throm-
bosis was significantly reduced when using an arterial conduit. Results of 
this study support the theoretical advantages offered by arterial grafts 
when compared to vein grafts.
Learning Objectives:

Participants will understand the theoretical advantages of arterial grafts in •	
comparison to vein grafts.
Participants will understand the purpose of using an thrombogenic •	
modification for this study.

rp06
A cOMpArisOn OF 2% lidOcAinE, 0.5% bUpivAcAinE, 
And A cOMbinAtiOn OF 2% lidOcAinE/0.5% 
bUpivAcAinE in diGitAl blOcKs
A tung, E brown
PurPOse: Local anaesthesia is critical for various surgical procedures. 
This study examines the pharmacokinetics and pain on injection of 
lidocaine, bupivacaine, and their combination. 
MethODs: A randomized controlled trial was carried out on 14 vol-
unteers. Each received four digital blocks, with a random order of 1 cc 
solutions consisting of 2% lidocaine, 0.5% bupivacaine, a 1:1 2% lido-
caine/0.5% bupivacaine combination, and normal saline. Pain on injec-
tion was recorded (1 to 5), and numbness then self-assessed via pinprick 
(1 to 4) over time. Onset was defined as the average time required for 
complete numbness (4), whereas duration was the average time required 
to return to “normal” sensation (1). One volunteer’s data was discarded 
due to a recording error.
resuLts: As expected, normal saline did not result in significant 
numbness. Onset was 3.11 minutes for 2% lidocaine, 18.46 minutes for 
0.5% bupivacaine, and 5.58 minutes for the combination, and was signifi-
cantly different between 2% lidocaine and 0.5% bupivacaine (p= 0.037) 
only. Duration was 183.23 minutes for 2% lidocaine, 853.85 minutes for 
0.5% bupivacaine, and 706.15 minutes for the combination, and was sig-
nificantly different between all solutions. Pain on injection was 2.7 for 2% 
lidocaine, 3.1 for 0.5% bupivacaine, 2.7 for the combination, and 2.6 for 
normal saline, and was not significantly different.
COnCLusIOn: Our data confirms that 2% lidocaine has a quicker 
onset and shorter duration than 0.5% bupivacaine. Their combination 
results in a solution that is slower to take effect than 2% lidocaine 
(although not statistically significantly), and does not convey the full 
benefit of 0.5% bupivacaine’s duration. The ideal solution, with both 
short onset and long duration, is seemingly not created by mixing lido-
caine and bupivacaine, likely due to their competitive pharmacokinetic 
nature. Therefore, it would be more useful to select the suitable agent for 
the appropriate situation.
Learning Objectives:

To understand the pharmacokinetics of local anaesthetics in order to •	
choose suitable agents for specific situations.

rp07
sMilE vEctOr plAnninG – A trAnslAtiOnAl stUdy
As nimigan, db Matic
PurPOse: Much clinical and research effort has targeted surgical res-
toration of the smile in facial paralysis. Many well described flap and 
sling options exist and new options continue to arise. There remains, 
however, uncertainty in many aspects of smile reconstruction. Deciding 
on the vector of pull for a natural appearing active smile is a challenging 
step which factors heavily in post operative symmetry. 
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MethODs: Three approaches to smile vector analysis were under-
taken. A cadaveric study of four fresh heads allowed vector measure-
ments of zygomaticus major (ZM) and minor muscles. Thirty live faces 
were then measured to assess the vectors of the mid-lip and commissure 
during active smile. Finally, a subset of this live group was then measured 
again after undergoing local anaesthetic block of depressor anguli oris 
(DAO) and orbicularis oris (OOr) muscles to investigate the effect on 
verticality of the smile vector. 
resuLts: Angles of interest were measured relative to the Frankfurt 
plane. The cadaveric group had an average ZM angle of 51 +/- 5°. 
Clinical measurements in the thirty adults showed mid-lip and commis-
sure vectors of 39 +/- 9° and 37 +/- 7° respectively. No significant differ-
ences were noted between sexes or left and right sides. After local 
anesthetic block of DAO and OOr muscles, smile vectors became more 
vertical approaching those of the cadaveric group.
COnCLusIOns: This translational research study takes fresh cadav-
eric and live anatomic findings into the realm of clinical application in 
smile reconstruction. In the non-paralyzed face, the smile vector is a 
balance between the more vertical pull of the ZM muscle with the more 
horizontal influence of lip sphincter and depressor muscles. Using the 
ZM as a guide, the ideal placement of the dynamic vector of pull should 
therefore be more horizontal to mimic the natural smile. 
Learning Objectives:

After hearing this talk, listeners will better understand the anatomy of the •	
perioral and nasolabial muscles.
After hearing this talk, listeners will recognize the influence of different •	
facial muscles on the position of the smile. 

rp08
sUrGicAl sitE inFEctiOns in crAniOFAciAl FrActUrE 
pAtiEnts: A rEtrOspEctivE rEviEw
h baltzer, M Oyewumi, M Elahi, j Mahoney, M Musgrave
PurPOse: Variable follow-up of craniofacial fracture patients presents 
challenges to identification and treatment surgical site infections (SSIs). 
The aim of this study is to evaluate clinical criteria for diagnosis of infec-
tions following craniofacial fracture surgery and to examine patient 
detection of SSI.
MethODs: All craniofacial fracture patient files from 2004-2009 were 
reviewed retrospectively for rates of diagnosed SSI (gold standard), 
objective clinical findings consistent with CDC criteria of SSI, and 
patient perceptions of infection. 
resuLts: The rates of SSI based on documented clinical diagnosis and 
documented CDC criteria were 6.7% and 20.1%, respectively. SSI diag-
nosis was associated with >1 concurrent, objective CDC criteria, ery-
thema, pain, and purulent drainage (p<0.05). Presentation of CDC 
criteria was significantly later in patients diagnosed with infection 
(p<0.05), most of which were deep SSIs requiring secondary procedures 
(70%). Eighteen percent of patients thought they had SSIs. In these 
patients, delayed presentation, subjective purulent drainage, subjective 
edema, and greater than one subjective CDC criteria were associated with 
SSI diagnosis (p<0.05). The distribution of SSI diagnoses among CFF 
groups was uneven, with mandible SSIs over-represented (78% of SSIs, 
p<0.05). Potential, contributing factors for the mandible group included 
smoking, mental health issues, substance abuse, shorter interval between 
injury and OR, and pre- and post-operative antibiotic use (p<0.05). 
COnCLusIOns: CDC diagnosis and patient diagnosis of SSI overes-
timate true rates; however, the presence of specific objective and subjec-
tive findings, particularly with delayed presentation, are important for 
influencing SSI diagnosis. Higher rates of SSI in mandible patients may 
be related to socioeconomic and clinical factors. These findings high-
light the need to educate patients about symptoms of infection and the 
need for consistent follow-up.
Learning Objectives:

To recognize the CDC criteria for SSI.•	
To review the presentation of SSI following mandible ORIF.•	
To contribute to patient education regarding SSI.•	

rp09
FActOrs AFFEctinG priOritizAtiOn FOr 
cOnsUltAtiOn rEGArdinG cArpAl tUnnEl syndrOME
b chung, sF Morris
PurPOse: To determine existing factors by which plastic surgeons in 
Canada prioritize referrals for consultation regarding carpal tunnel syn-
drome (CTS).
MethOD: All members of the Canadian Society of Plastic Surgery with 
e-mail addresses were sent an invitation to participate in an online survey 
on factors that affect the methods by which they prioritize referrals regard-
ing CTS. All members who did not respond to the survey within 2 weeks 
were sent a reminder notice to encourage their participation.
resuLts: A total of 150 members responded to the survey (40% 
response rate); 118 (79%) stated that they performed CTS surgery. The 
majority of respondents who perform CTS surgery prioritize their consul-
tation list chronologically (77%). Factors that would alter the chronologi-
cal order in which patients are prioritized included: subsequent contact by 
the referring physician (24%); a personal relationship with the patient 
(16%); and specific information in the referral letter (15%), which was 
most commonly comment about severity of symptoms or EMG findings. 
Of the respondents who do not see referrals for CTS in chronological 
order, “severity of disease” was a prevalent theme amongst described fac-
tors on which prioritization was based. Forty-two percent of plastic sur-
geons stated that there was no conscious decision on how they came to 
choose the method of prioritization they use for referrals regarding CTS.
COnCLusIOns: There are a variety of factors that influence the 
priority order in which referrals for CTS are seen amongst CSPS mem-
bers. However, the rationale for the methods by which CSPS members 
prioritize these referrals is poorly understood. Further study on develop-
ing evidence-based prioritization methods may be useful in assisting 
surgeons and their patients in outcome-based decisions. 
Learning Objectives:

Participants will be able to identify factors on which prioritization of CTS •	
referrals are based.

rp10
thE prEvAlEncE OF MUscUlOsKElEtAl disOrdErs in 
cAnAdiAn plAstic sUrGEOns
A pirani, n sharma, E brown
PurPOse: The purpose of this study is to determine the prevalence of 
neck, back, and leg pain in Canadian plastic surgeons. The study also 
seeks to describe protective/predisposing factors associated with such 
musculoskeletal disorders in this population.
MethODs: A national survey of 308 plastic surgeons in Canada was 
conducted using an online survey tool. The anonymous survey included 
questions regarding general demographics, scope of practice, health sta-
tus, and questions based on a validated chronic pain questionnaire.
resuLts: A total of 122 plastic surgeons completed the survey (39.6% 
response rate). 64.8% of respondents indicated at least one episode of mus-
culoskeletal pain over the last 6 months. The majority of this pain was 
attributable to lower back pain (42.3%) and neck pain (49.6%). Of those 
with musculoskeletal pain, 67.7% identified their occupation as a contribut-
ing factor to their musculoskeletal pain. 31.7% of respondents had imaging 
confirmed pathology. 67.5% of respondents had sought medical treatment 
for their musculoskeletal pain. 6.5% of respondents had required surgical 
treatment. Only 8.1% of respondents reported missing work in the previous 
six months due to their musculoskeletal pain. 24.4% of respondents felt that 
their occupational longevity would be reduced due to their musculoskeletal 
pain. 53.8% of respondents believe that they would benefit from increased 
access to ergonomically designed operating room equipment.
COnCLusIOns: Musculoskeletal pain is a significant issue amongst 
Canadian plastic surgeons, particularly lower back pain and neck pain.
Learning Objectives:
At the end of this presentation, the audience will be able to:

Characterize their own musculoskeletal pain using a validated pain assessment •	
tool.
Identify potential sources of musculoskeletal pain in their work environment.•	
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rp11
MAjOr UppEr liMb nErvE injUry in cEntrAl And 
nOrthErn AlbErtA bEtwEEn 2006 And 2008 
r Guilfoyle, h power, M chan, j Olson, M Morhart
PurPOse: This study was designed to elucidate the incidence, mecha-
nism, and treatment of patients who sustained brachial plexus injury or 
its major branches in Edmonton Central and Northern Alberta over a 
3-year period.
MethOD: A retrospective chart review was performed on all adult 
(≥ 18) patients seen at the Edmonton Brachial Plexus Clinic between 
2006 and 2008. Exclusion criteria were peripheral nerve injuries in the 
upper limb involving only minor nerve branches or digital nerves. 
resuLts: A total of 60 patients were seen, yielding an average annual 
incidence of 2 per 100,000. The majority were younger adults (40% 
were 18-35 y.o.) with a male preponderance of 68%. The most frequent 
mechanism of injury was motor vehicle collisions (36%), followed by 
falls (30%). Over half (54%) of patients were treated conservatively, 
while the remainder underwent surgical reconstruction. The mean wait 
time from date of injury to surgical treatment was 323 days. 
COnCLusIOns: With almost exclusive capture of this patient popu-
lation in Central and Northern Alberta, this is one of the few studies in 
which the incidence of brachial plexus injury could be established. The 
patient characteristics and mechanisms of injury found were in keeping 
with those reported at other centers. The average wait time of 
10-11 months from date of injury to surgery is longer than our goal of 
6-9 months. Further work is being done to delineate barriers to treat-
ment and to expedite care. 
Learning Objectives:

This study will allow the reader to become familiar with the epidemiologi-•	
cal characteristics of brachial plexus injury in Central and Northern 
Edmonton Alberta as they pertain to incidence, mechanisms of injury, 
and length of time to surgical treatment.

rp12
tEchniqUEs FOr dEtErMininG plAstic sUrGEry 
wOrKFOrcE rEqUirEMEnts in cAnAdA
K cheung, A thoma
PurPOse: To identify an appropriate method for determining the 
workforce requirements for plastic surgeons in Canada.
MethODs: We conducted a literature review to identify the tech-
niques used to calculate workforce requirements for any surgical field. 
Studies from the past 30 years indexed in Medline, EMBASE, or 
Cochrane databases were extracted and reviewed. Relevant medical 
subject headings (MeSH) were identified and references were reviewed. 
resuLts: 25 primary studies were identified; only 2 were specific to 
plastic surgery. Previous techniques may be classified as need-based, 
demand-based, or benchmarking assessments. Demand-based assess-
ments use current and historical utilization rates as an indicator of physi-
cian requirements. Needs-based assessments rely on expert opinion to 
estimate future physician requirements to manage projected disease 
burden. Benchmarking compares current regional workforces to regions 
or health systems that have been identified as efficient. 
While studies employing these techniques have accounted for the myr-
iad of factors influencing physician supply and demand (e.g. the pro-
jected patient population, disease burden, sex and generational 
differences in physician work patterns, and operating room availability), 
they do not account for the factors unique to plastic surgery. A work-
force equation for plastic surgery must consider cosmetic and reconstruc-
tive cases, variations in practice patterns, public demand for elective 
procedures, and potential overlap with otolaryngology and occuloplas-
tics. Accurate plastic surgery workforce calculations should also have an 
objective measure for determining physician need. A measure of patient 
preference or wait times may provide this objectivity. 
COnCLusIOn: Determination of plastic surgery workforce require-
ments in Canada necessitates consideration of a number of factors that 
are unique to our specialty. Previous techniques will require modifica-
tion to account for these factors.

Learning Objectives:
Understand the factors that influence physician supply and demand •	
including those specific to plastic surgery.
Recognize the strengths and limitations of previous techniques for deter-•	
mining physician workforce requirements.

rp13
thE ExtEnt OF prActicE vAriAtiOn FOr thE 
rEdUctiOn MAMMOplAsty AMOnG plAstic 
sUrGEOns in hAMiltOn And cOst AnAlysis OF  
pOst OpErAtivE cArE 
cp white, j bain, A thoma
PurPOse: The purpose of this study is to identify the variation in 
practice for the reduction mammoplasty among plastic surgeons in 
Hamilton, Ontario and to calculate and compare the cost for post opera-
tive care.
MethODs: A survey of all plastic surgeons in the city of Hamilton, 
Ontario, Canada who perform the reduction mammoplasty was con-
ducted. Data were collected on preoperative selection criteria, intra-
operative surgical techniques, methods and materials and post operative 
specific patient management. Details on patient follow up, appoint-
ments, use of post operative antibiotics and pain medications were also 
collected. The data collected was used to estimate total cost to the 
health care system with regards to post operative care. Responses were 
analyzed and common elements were identified. These were used to 
implement a common health care pathway for all patients in Hamilton 
undergoing a reduction mammoplasty. 
resuLts: The results were obtained from nine plastic surgeons in 
Hamilton who perform reduction mammoplasty. There was marked 
variance in all levels of the survey. These included using pre-printed 
orders (5/9), use of post operative heparin (5/9) and number of times 
patient seen in follow up. Certain commonalities were noted such as the 
use of surgical site drains (8/9), not operating on active smokers (7/9), 
post admission oral antibiotics (7/9) and home nursing support (7/9). 
For other elements like post operative pain management there was no 
consistency seen. Post operative care patterns were calculated and com-
pared for all nine surgeons showing the difference in cost of health care 
dollars for the management techniques. 
COnCLusIOns: This study showed several variations in practice 
with regards to pre, intra and post operative techniques with regards to 
the reduction mammoplasty preformed by surgeons in Hamilton. 
Learning Objectives:

Participants will be able to define variations in reduction mammoplasty •	
post operative care.
Participants will be able to identify cost associated factors for reduction •	
mammoplasty post operative care. 

rp14
rEstOrAtiOn OF ExtErnAl rOtAtiOn in MAssivE cUFF 
tEAr pAtiEnts with graciLis FrEE-FUnctiOninG 
MUsclE trAnsFEr: An AnAtOMic FEAsibility stUdy
dM tremblay, p tétreault, jc lin
PurPOse: Free-functioning muscle transfers (FFMT) have been 
used for the restoration of function in such varied conditions as facial 
paralysis, brachial plexus paralysis and incontinence. Rotator cuff tear 
is a common injury that leads to shoulder joint arthropathy and is 
associated with pain, decreased range of motion and loss of shoulder 
function. Surgical treatment options exist, but none have proven com-
pletely satisfactory to relieve the symptoms of cuff tear arthropathy. 
We hypothesize that the supraspinatus muscle could be replaced by a 
gracilis FFMT, which may help to relieve the symptoms of rotator cuff 
tear.
MethODs: We dissected six shoulders and six gracilis muscles on three 
cadavers to determine the feasibility of our hypothesis. We first began by 
dissecting a free gracilis muscle flap to objectify muscle bulk, length as 
well as pedicle length and size. We then determined a surgical approach 
to the shoulder for the removal of the supraspinatus as well as the 
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insertion of the gracilis flap. We observed the local anatomy for potential 
anastomosis of our pedicle.
resuLts: Cadaver studies showed that the gracilis muscle resembles 
the supraspinatus muscle in bulk and cross-section. However, the length 
of the gracilis is substantially longer than the supraspinatus. Using a pos-
terior approach to the shoulder, excision of the supraspinatus muscle and 
replacement with the free gracilis muscle is possible, with an anastomosis 
on the transverse cervical vessels and suprascapular nerve.
COnCLusIOn: Using a cadaveric model, we have determined that 
FFMT of the gracilis muscle to replace the supraspinatus muscle in rotator 
cuff tear arthropathy is anatomically feasible. This represents a novel 
potential application for the use of a gracilis FFMT.
Learning Objectives:

Participants will learn about progression of shoulder deformity in rotator •	
cuff tear arthropathy.
Participants will learn about cuff tear arthropathy treatment options.•	

rp15
An AlGOrithMic ApprOAch tO thE MAnAGEMEnt OF 
pyOGEnic GrAnUlOMA: A 60-yEAr rEviEw
j lee, h sinno, y tahiri, A perkins, M Gillardino
PurPOse: Pyogenic granuloma (PG) is a common benign vascular 
proliferation that commonly occurs on the skin. Various treatment 
options exist in the literature with no clear consensus. To review the 
literature associated with PG and their management and implement an 
evidence based algorithmic approach to its treatment.
MethODs: A retrospective literature review examining the treat-
ment of cutaneous PG and their associated recurrence rates was made.
resuLts: Thirty-four (34) manuscripts were included in our review; a 
total of 1162 PGs were managed using 19 different treatment modalities 
with 53 recurrences. Among the surgical management options, surgical 
excision offers the lowest overall recurrence rates (2.94%). Of the medical 
treatments, cryotherapy offered the lowest overall recurrence rate (1.62%).
COnCLusIOns: Surgical excision and primary closure should be the 
treatment of choice for cutaneous PGs, however if non-surgical manage-
ment is undertaken cauterization with silver nitrate should be the first 
line treatment, although CO2 and flashlamp pulsed dye lasers are possi-
ble alternatives.
Learning Objectives: 

To review the literature associated with PG and their management.•	
To discuss both surgical and non-surgical treatment options.•	
To implement an evidence-based algorithmic approach to its treatment•	

rp16
tEndOn trAnsFEr Or nErvE trAnsFEr FOr ElbOw 
FlExiOn. whAt is thE EvidEncE? A systEMAtic rEviEw
wK ng, s voineskos, A thoma
PurPOse: Both tendon transfers and nerve transfers have been 
reported as techniques to restore elbow flexion after upper extremity 
nerve injury. The purpose of this presentation is to assess the literature 
to determine if there is any superiority of nerve transfers over tendon 
transfers. 
MethODs: The following electronic databases were assessed for rele-
vant articles by two independent reviewers: Medline, Cochrane, Embase 
and CINAHL. Articles were selected using specific inclusion criteria. 
Methodological quality of observational and non-randomized studies 
was assessed using the MINORs scale, and a predetermined score 10 or 
greater was considered to indicate a high quality study. We indepen-
dently extracted data for clinical outcomes from the relevant articles: 
range of motion, strength, quality of life, cost and complications.
resuLts: In total, 270 articles were identified. Sixty-two articles were 
assessed as relevant. Our kappa agreement was 0.96. Fifty-seven of these 
62 studies were retrospective and 5 were prospective. Only 11 articles 
were deemed as high quality using the MINORs scale. The most com-
monly measured outcome was strength via MRC scale (42 of 62 articles), 
followed by range of motion (18 of 62). Other reported factors included: 
time to follow-up (49 of 62 articles), injury-to-operation time interval 

(41 of 62), surgical complications (33 of 62), dominant handedness/side 
of injury (9 of 62), and quality of life (5 of 62). No studies mentioned 
cost. It was not possible to accurately pool the data because investigators 
used many varying modalities of outcome measurement. 
COnCLusIOns: Based on the current evidence, the claim of superior-
ity of nerve transfers vs. tendon transfers remains unsubstantiated. To 
better determine the overall superiority of either tendon transfers or nerve 
transfers, more methodologically sound randomized controlled trials are 
needed. 
Learning Objectives:

At the end of this presentation, the learner will be able to appreciate the •	
variety of surgical options available for restoring elbow flexion after upper 
extremity nerve injury.
At the end of this presentation, the learner will be able to list 5 different •	
modalities of measuring outcomes after surgery for the purpose of restoring 
elbow flexion.

rp17
pErspEctivEs On hAnd trAnsplAntAtiOn: 
KnOwlEdGE And AttitUdEs OF An ExpErt GrOUp
A hassa, dc ross, clF temple
PurPOse: To determine the current knowledge and attitudes of an 
expert group of reconstructive surgeons about upper extremity 
transplantation.
MethODs: An internet-based survey was generated and distributed 
electronically to the members of the Canadian Society of Plastic 
Surgery. The survey questions and four clinical vignettes served to assess 
respondents’ demographics, background knowledge of hand transplanta-
tion and its outcomes, the risks of immunosuppression, and their atti-
tudes and willingness to consider it as a reconstructive option. 
Comparative data were generated based upon respondents’ answers.
resuLts: Of the 86 surgeons responding, 79.8% had practices con-
taining a significant portion (>20%) of hand surgery. Nearly 2/3 of sur-
geons significantly underestimated the number of upper extremity 
transplants completed and only 25.9% correctly identified the rate of 
successful transplants. The majority felt that the functional outcomes of 
unilateral, below-elbow transplants and prostheses were equivalent 
(77.5% vs 91.1%, p= 0.028); however, more felt that a bilateral below-
elbow transplant was superior to bilateral prostheses (81% vs 44%, 
p=0.0045). Only a minority (22.8%) thought the risks of immunosup-
pression were acceptable in unilateral amputees vs a majority (61.5%) 
for bilateral amputees. However, a majority (83%) felt that a “fully 
informed patient” should be able to make the decision to proceed with 
transplantation autonomously. Clinical vignettes revealed that the 
majority (78.5%) thought the risks of non-life extending renal trans-
plantation were acceptable whereas only 32.9% considered the risks 
acceptable for a unilateral upper extremity transplant (p<0.0001). 
COnCLusIOns: Misconceptions and biases concerning upper 
extremity transplantation exist even amongst expert groups and may 
hamper the acceptance of transplantation as a reconstructive option. 
Learning Objectives:

Recognize the limitations in knowledge regarding upper extremity •	
transplantation.
Discuss the challenges of expanding hand transplantation into an available •	
reconstructive option.

rp18
pAtiEnt sAtisFActiOn And rEcUrrEncE rAtE 
FOllOwinG trEAtMEnt OF wrist GAnGliOn cysts by 
nEEdlE AspirAtiOn
G Gaudreau, M jean, jc lin
PurPOse: Wrist ganglion cysts represent a frequently encountered 
benign tumour of the hand. Needle aspiration is a simple out-patient 
treatment option, but published reports suggest high recurrence rates 
(36-85%). We hypothesize that high patient satisfaction with needle 
aspiration of ganglion cysts may account for lower than expected patient 
re-consultation rates, even following recurrence of the cyst.
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MethOD: All consecutive patients initially treated with needle aspi-
ration of a ganglion cyst between October 2007 and November 2009 
were included in the study. Patient data were collected prospectively. 
Patients were interviewed by telephone questionnaire to evaluate their 
satisfaction following the treatment. A short survey of practicing plastic 
surgeons in Quebec was also conducted, to determine the current treat-
ment practices in use.
resuLts: 38 patients underwent needle aspiration of a wrist ganglion 
cyst under the supervision of a single plastic surgeon between October 
2007 and November 2009. 30 patients (78.9%) completed a telephone 
questionnaire at the end of the study period. 25 (83.3%) patients were 
satisfied immediately following the needle aspiration, due to partial or 
complete disappearance of the cyst. However, at time of follow-up 
(between 3 months and 2 years post-aspiration), only 12 (40%) were 
satisfied with the initial treatment. No complications were reported. 
According to the self-reported questionnaire, 22 (73.3%) of the patients 
noted a recurrence, but only 13 (43.3%) had returned for a second con-
sultation. 17 patients (56.7%) would still choose needle aspiration as a 
first treatment.
COnCLusIOn: Despite a high rate of recurrence of wrist ganglion 
cysts following needle aspiration, the complication rate is low and 
patient satisfaction is relatively high, suggesting that this treatment 
should continue to be offered to patients as a first-line option.
Learning Objectives:

Participants will learn rates of recurrence, satisfaction and complication •	
following needle aspiration for ganglion cyst.

rp19
clinicAl ExpEriEncE with thE ArtElOn® cMc 
spAcEr in thE trEAtMEnt OF OstEOArthritis
q chivers, i Macarthur, A islur, c Murray, K Murray
PurPOse: Trapezial excision with tendon interposition is frequently 
considered the gold standard for the treatment of Trapeziometacarpal 
(TMC) Osteoarthritis (OA). However, the procedure is not without 
complications. Secondary joint collapse resulting in a decrease in stabil-
ity and strength as well as pain recurrence can occur, and as such alter-
native treatments should be considered. The Artelon® CMC spacer is a 
T-shaped synthetic device consisting of a biodegradable polycaptrolac-
trone based polyurthaneurea which combines two methods of restora-
tion in TMC OA through joint capsule augmentation and resurfacing of 
the articular surface. We present our 3 year experience using the device 
at our institution.
MethODs: A retrospective study of all Artelon® CMC spacer proce-
dures conducted at the University of Manitoba between December 2007 
and May 2009 was performed.
resuLts: Fourteen patients with TMC OA received the Artelon® 
CMC spacer with the majority of operations (13/14) performed by a 
single surgeon. Ten of the fourteen patients demonstrated improvements 
in pain relief, strength, stability and ROM. Pain relief in four of the 
fourteen patients was inadequate who ultimately went on to receive 
trapezial excision with tendon interposition.
COnCLusIOns: The Artelon® CMC spacer offers unique advan-
tages over many of the existing surgical TMC OA options available for 
isolated Trapeziometacarpal. When performed correctly, improvements 
in pain relief, strength, stability and ROM can be obtained in a majority 
of patients while keeping the anatomy of the hand intact over time and 
without shortening or restricting motion of the thumb.
Learning Objectives:

The learner will gain an appreciation for the indications for use, operative •	
techniques, complications and expected outcomes associated with use of 
Artelon® CMC spacer for the treatment of trapeziometacarpal 
osteoarthritis.

rp20
is it trUE thAt injEctinG pAlMAr FinGEr sKin hUrts 
MOrE thAn dOrsAl sKin? nEw lEvEl 1 EvidEncE
ME wheelock, M leblanc, b chung, j williams, dh lalonde
PurPOse: It has long been assumed that dorsal finger skin is less sen-
sitive to needlestick pain than volar finger skin. Originally introduced 
in one of the first texts on local anesthesia written in the 1900’s, this 
wide spread belief has resulted in the dorsal two injection technique 
becoming most commonly used finger block for local anesthesia. The 
purpose of this study was to apply a level 1 evidence producing study to 
find out if this is true.
MethOD: A group of 78 blinded volunteers who had the long finger 
of both hands poked with a 25G needle; one in the midline of the volar 
side and the other in the lateral web space of the dorsal side. Volunteers 
then completed a pain scale for each needle poke and ranked which 
technique they would prefer for future injections.
resuLts: A χ2 test of proportions revealed a p value of 0.26. Post hoc 
power of test was 0.98. There was no significant difference in pain or 
preference of future injection location between the dorsal and volar 
aspects of the finger.
COnCLusIOn: The sensitivity of the dorsal vs. volar side of injection 
should not influence the choice of one digital nerve block technique 
over the other. The SIMPLE block which has one injection on the volar 
side is not more painful than one of the two dorsal injection finger block 
needles. Clearly, two dorsal needles will be more painful than a single 
volar injection.
Learning Objectives:

Participants will be able to see that volar needles are no more painful than •	
dorsal needle pokes in the finger.
Participants will be able to realize that one volar needle poke will definitely •	
hurt less than two dorsal needle pokes.

rp21
thUMb rEcOnstrUctiOn: A MObErG MOdiFicAtiOn 
UsinG thE First wEb spAcE
s thibaudeau, d tremblay, M tardif, A chollet
PurPOse: The Moberg flap, popularized in 1965, was designed to cover 
soft tissue defects of the distal thumb. This neurovascular advancement 
flap has the advantage of conserving thumb length and sensation thus 
allowing for improved functional outcome. Several modifications to this 
technique have since been reported in the literature to allow for greater 
mobilization of the flap. However, these modifications carry the disadvan-
tage of skin grafting and immobilization. We present a new modification 
that allows for greater mobilization of the neurovascular flap, immediate 
mobilization and superior functional and esthetic results. 
MethODs: Since 2006, this new Moberg modification was performed 
at Maisonneuve-Rosemont Hospital in Montreal for the treatment of 
distal thumb amputations measuring less than 3 cm. The skin of the first 
web space is used as a transposition flap to cover the donor site defect of 
the Moberg O’Brien flap followed by a z-plasty to deepen the first web 
space. We present three clinical cases where active range of motion of 
the thumb, key and three point pinch strengths and grip strength was 
measured within two weeks post-operatively and long-term follow-up. 
resuLts: Active range of motion of the thumb, key and three point 
pinch strengths and grip strength were comparable to the unaffected 
hand in all cases. Scars were subjectively qualified as esthetically 
acceptable. 
COnCLusIOns: This new technique has the advantage of avoiding 
skin grafting which improves short term functional outcome by allowing 
rapid mobilization. Also, the relative lengthening of the thumb second-
ary to the z-plasty yields excellent esthetic and functional results. We 
recommend the use of this technique for distal thumb amputations mea-
suring less than 3 cm. 
Learning Objectives:

At the end of this presentation, the learners will have acquired the knowl-•	
edge of a new modification to the Moberg O’Brien flap for distal thumb 
amputations.
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rp22
ExpEriEncE with pyrOhEMisphErE ArthrOplAsty in 
cMc OstEOArthritis
i MacArthur, q chivers, c Murray, A islur, K Murray
PurPOse: Although ligament reconstruction and tendon interpo-
sition is considered the gold standard for the treatment of basal 
thumb joint osteoarthritis, this treatment modality is not without 
complications. Joint collapse can occur secondarily with resulting 
pain recurrence and decreases in strength and stability. As such, 
alternative treatment methods should be considered. The Ascension® 
pyrohemisphere arthroplasty has been developed to reduce these 
complications, and we will present our clinical experience with this 
treatment. 
MethODs: Twelve patients over the span of thirteen months were 
diagnosed clinically and radiographically with thumb CMC osteoarthri-
tis. All received Ascension® pyrohemisphere arthroplasty by one of two 
surgeons. Post-operatively patients underwent splinting, physiotherapy 
and outpatient follow-up. 
resuLts: All patients were satisfied with pain relief, ROM, stability 
and strength. One patient experienced a dislocation due to failure of 
retention sutures. This individual underwent a revision surgery and had 
an uneventful recovery. 
COnCLusIOns: Despite our low sample size, this preliminary retro-
spective study demonstrates that pyrohemisphere arthroplasty may be an 
effective treatment option for patients with thumb basal joint CMC 
osteoarthritis. 
Learning Objectives:

Lecture attendees will understand the rationale for choosing pyrohemi-•	
sphere arthroplasty for CMC osteoarthritis. Operative technique, post-
operative care and complication management will also be discussed. 

rp23
thE EFFEct OF pEri-OpErAtivE AnEsthEsiA & AnAlGEsiA 
MEthOds On pAin And FUnctiOnAl rEcOvEry AFtEr 
hAnd injUriEs – rEtrOspEctivE rEviEw
O Fouda-neel
PurPOse: Chronic pain is debilitating and is a major cause of disabil-
ity to patients. Adverse life style effect as well as the big economic bur-
den on organizations due to absence from work warrants a better way to 
optimize pain control for the hand injury patients.
MethODs: Retrospective review of 450 patients followed up during a 
six months period in a regional tertiary Hand center, analysis of the 
presenting complaint, type of analgesia, surgical interventional and 
intra operative anaesthesia method was made. The long-term pain score 
outcomes were analyzed. 
Premorbid hand condition and duration of immobilization were enter-
tained to look for co-factors affecting final outcome. Total No. of post 
operative visits and total duration of occupational therapy as well as 
time taken off work was noted.
resuLts: Of the 450 patients, 5.2% suffered from severe pain of > 1 
month duration post operative requiring referral to pain service center, 
6% had moderate pain that resolved within a month (average 4 post 
operative visits) and 89% had mid pain that resolved at the 1st post 
operative visit. 
Pain score following each type of anesthesia and analgesia used is pre-
sented. No statistical significant difference between pain score in popu-
lations treated by regional block versus a general anaesthesia nor 
between those who received Opioids versus Gabapentin’s or Nsaids 
Analgesics was noted.
COnCLusIOn: A database using the aforementioned criteria was 
created for our center. Although no statistical significant difference 
between our treatment groups was found, this study could serve as a 
ground for a future prospective trial comparing pain scores using well 
documented pain score tools to better compare those treatment groups 
in a search for the best possible pain outcome after hand injuries.
Learning Objectives: 
At the end of this presentation the participant will:

Understand the referral pattern and distribution of patients to a tertiary •	
care Hand center.
Understand that different modalities of anaesthesia in the operating room •	
or analgesia postoperatively could have different effects on the post opera-
tive pain course of the patients.
Understand that a good percentage of hand injury patients could have •	
debilitating pain from their injury and that this could lead to chronic dis-
ability and even loss of jobs.

rp24
cAFFEinE rEstrictiOn in MicrOsUrGEry: 2010 sUrvEy 
OF cAnAdiAn cEntrEs
dt tang, jG williams, dh lalonde
PurPOse: Microsurgical procedures are routine practice for many 
Canadian Plastic Surgeons. A typical component of postoperative care is 
dietary and pharmacologic caffeine restriction. Despite a paucity of evi-
dence in the literature, this practice has been implemented with the inten-
tion of avoiding the theoretical risk of flap failure from vasoconstriction of 
the microvascular pedicle from exogenous caffeine. This project is designed 
to gauge the prevalence of postoperative dietary and pharmacologic caffeine 
restriction in Canadian microsurgical centres, and identify the basis for this 
practice. 
MethOD: After a thorough review of the literature through PubMed, a 
10 question survey was developed and distributed to practicing Plastic and 
Reconstructive Surgeons in Canada. The survey was distributed through 
the Dalhousie University online survey tool “Opinio” to all members of 
the Canadian Society of Plastic Surgeons member directory. 
resuLts: Demographic statistics were calculated. Numbers were tal-
lied with respect to forms of caffeine restriction employed and levels of 
evidence used to support surgeon practice. We then examined relation-
ships between participant practice type, microsurgical experience, and 
the use of caffeine restriction. Comparison across groups was done using 
the ANOVA statistical test. 
COnCLusIOns: Across a variety of clinical practice types and 
microsurgical experience, exogenous caffeine restriction in the postop-
erative management of microsurgical patients is a common practice. 
There is no clear, unifying evidence to support this practice. This survey 
serves as the first step in developing a proper randomized controlled trial 
to determine the utility of caffeine restriction in postoperative microsur-
gery patients. 
Learning Objectives: 

At the end of this presentation, the learner will critically analyze their cur-•	
rent microsurgical practice as it relates to postoperative exogenous caffeine 
restriction in light of little scientific evidence. 

rp25
EvAlUAtinG thE rOlE OF phOtOthErApy in wOUnd 
hEAlinG
d rizis, jp brutus, s cugno, s rastogi, A nikolis
PurPOse: Numerous studies evaluating laser and light technologies 
on wound healing have been published. Low-level laser light therapy 
(LLLT), light emitting diode (LED) phototherapy and photodynamic 
therapy (PDT) have been used in the fields of ophthalmology, dermatol-
ogy and dental surgery, but are seldom included in the plastic surgeon’s 
armamentarium in wound healing.
MethODs: A complete review of the literature was performed using 
the following key words: “low-level laser light therapy, light emitting 
diode phototherapy, photodynamic therapy, phototherapy, wound 
repair, and wound healing”, from the Medline, Ovid and Cochrane 
online databases. Articles were screened, coded and reviewed in an 
attempt to categorize and highlight key effects of phototherapy in 
wound healing.
resuLts: Wavelengths of 633, 660, 780, and 890nm at energy densi-
ties of 1.3 to 4.71 J/cm2 were shown to have positive local effects on 
wounds, through fibroblast proliferation, mitochondrial respiration, 
ATP synthesis, as well as promoting collagen deposition and neovascu-
larization. The use of phototherapy in animal wound healing models has 
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shown promising results. To date there are few studies evaluating this 
technology in human wounds. 
COnCLusIOn: Published literature evaluating the impact of photo-
therapy and wound healing demonstrates numerous interactions between 
light therapy and specific aspects of wound healing. Difficulty in data 
interpretation arises from the use of different wound healing models and 
different outcome measures. Photodynamic therapy is an important 
adjunct in wound healing leading with a significant impact on chronic 
or stagnating wounds. Based on animal and basic science data, the role 
of wavelength specific light therapy needs to be reevaluated in human 
wound healing. 
Learning Objectives:

To identify and categorize the various modalities of light therapy currently in •	
use.
To acknowledge the prospective use of phototherapy in promoting wound •	
repair.

rp26
thE UsE OF sciAtic nErvE tissUE ExpAnsiOn in thE 
trEAtMEnt OF sEvErE KnEE FlExiOn AnOMAly. A cAsE 
OF pOplitEAl ptEryGiUM syndrOME
G Al-thubaiti, l ross
bACkgrOunD: With less than 100 cases reported, popliteal 
Pterygium syndrome (PPS) is very rare. Features include cleft lip/palate, 
lip pits, syndactyly, genital anomalies and the popliteal pterygium with 
knee flexion deformity. Severe skin webbing, an aberrant musculoten-
donous component from calcaneus to ischium and foreshortening of the 
sciatic nerve make management challenging. Serial casting, surgical 
release, femoral osteotomy and shortening, external fixators, and one 
suboptimal case of a tissue expander in an older child has been 
reported. 
MethODs:  A 4 month old female was diagnosed with PPS in our 
centre. She had bilateral severe pterygium that extended from heel to 
ischium with severe knee flexion contracture bilaterally. The goal of 
treatment was for her to reach age appropriate motor milestones. At age 
6.5 months we utilized wide dissection and excision of the aberrant 
musculotendonous unit, achilles lengthening, fasciocutaneous Z-plasties 
and right sided tissue expansion to resolve the severe shortening of the 
sciatic nerve. The tissue expander was removed at 9 months of age.
resuLts: The sciatic nerve and skin expansion was enough to allow 
full extension of the right knee following soft tissue release with no short 
or long term motor complications. She was walking unassisted at 
15 months. Two years after surgery, the patient is able to extend her 
knees fully, with normal sciatic nerve function, and has not needed any 
further procedures. 
COnCLusIOn: Sciatic nerve tissue expansion is a valuable option to 
correct PPS webs. 
Learning Objectives:

Report a popliteal pterygium syndrome case.•	
Report our experience with the use of early tissue expanders as a method •	
to treat severe pterygium while avoiding leg shortening procedures.

rp27
An innOvAtivE nipplE rEcOnstrUctiOn tEchniqUE 
UsinG dErMAl FlAps And cArtilAGE GrAFt
Mv lyons, ps chang
PurPOse: In nipple reconstruction, the loss of nipple projection post-
operatively is often a concern for both the patient and surgeon. The use of 
dermal flaps was first described by Hartramptf and Culbertson in 1984. By 
combining the use of dermal flaps and autologous cartilage, we present an 
innovative technique for nipple reconstruction in the reconstructed 
breast.
MethOD: After marking of the proposed nipple location and infiltra-
tion of local anesthestic, three elliptical areas at the four, eight and 
12 o’clock positions are deepithelialized. The distal halves of these sec-
tions are then raised. A cartilage graft is secured in the subcutaneous 
tissue through to the skin with a 4-0 Prolene suture. Using two Keith 

needles and a 2-0 PDS, the distal ends of the dermal flaps are turned 
underneath their proximal portions and secured by passing the suture 
through the skin opposite to the ellipse. These flaps are used to increase 
and support the projection of the cartilage graft. A periareolar intrader-
mal 2-0 PDS is then placed around the eventual areola to pull the skin 
together. The elliptical donor sites are closed primarily with deep dermal 
3-0 Vicryl and horizontal mattress 5-0 plain gut suture.
resuLts: Using this technique, we are able to provide additional sup-
port for the cartilage graft and allow for enhanced projection of the 
nipple postoperatively. Although there are additional scars from the 
donor sites, this can often be camouflaged by subsequent areolar 
tattooing.
COnCLusIOns: By using dermal flaps to support the cartilage graft, 
this technique aids the surgeon in combating the often inevitable loss of 
projection of the nipple after reconstruction.
Learning Objectives:

Our colleagues will have learned an innovative nipple reconstruction •	
option that they may apply in their own practices.
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01
FUnctiOnAl, psychOlOGicAl And qUAlity OF liFE 
OUtcOMEs AFtEr MAndibUlAr rEcOnstrUctiOn FOr 
OstEOrAdiOnEcrOsis with OssEOcUtAnEOUs FrEE 
FlAps in OrAl cAncEr pAtiEnts
c payne, r Gilbert, G devins, d Goldstein, j ringash, sOp hofer
PurPOse: The objective was to compare the functional, psychologi-
cal and disease-specific quality of life (QOL) outcomes in oral cancer 
patients following conservative vs. surgical treatment with resection/ 
microvascular reconstruction.
MethODs: Oral cancer patients at the Princess Margaret Hospital 
between January 1999-2009 provided data. Two ORN treatment groups: 
ORN surgical group 1 – resection/microvascular mandibular reconstruction 
and ORN conservative group 3 – ORN with conservative management 
were matched on age, sex and time since radiation with two non-ORN 
groups: Non-ORN surgical group 2 – surgical excision, mandibular recon-
struction/radiation and non-ORN group 4 – radiation alone. One time 
self-report surveys included: the CES – Depression Scale (emotional dis-
tress); Affect Balance Scale (psychological well-being); and the Atkinson 
Life Happiness Rating Scale. Treatment-related concerns were measured 
using Andrykowski’s “Back to Normal” and a Fear-of-Cancer-Recurrence 
item and QOL using the EORTC – HN37.
resuLts: A multivariate analysis of covariance was performed com-
paring the 4 matched groups and controlling for empirically identified 
covariates. ORN surgical group 1 and non-ORN surgical group 2 
reported significantly higher subjective wellbeing as compared to the 
non-surgically treated ORN conservative group 3 (p=0.02); due largely 
to depressive symptoms. ORN groups 1 & 3 reported significantly more 
fear of cancer recurrence and concern about returning to normal com-
pared to the non-ORN group 4 (p=0.02). Controlling for treatment 
related side effects disease-specific QOL (social eating, contact and 
sexuality) did not differ significantly across the groups.
COnCLusIOns: Although mandibular reconstruction for ORN is an 
effective treatment, its impact on QOL is not uniform across procedures. 
Surgically managed groups reported greater subjective wellbeing, despite 
more invasive treatment, yet both ORN groups reported greater fear of 
recurrence and concern about returning to normal.
Learning Objectives:

Evaluations of QOL outcomes in head and neck cancer should involve a •	
broad range of outcomes, beyond disease-specific health-related QOL to 
avoid overlooking important, but subtle effects.

02
UniOn And bOnE rEsOrptiOn OF FrEE FibUlAr FlAps 
FOr MAndibUlAr rEcOnstrUctiOn
t yla-Kotola, r Gilbert, d Goldstein, j Kim, E bartlett,  
sOp hofer
PurPOse: The purpose of this study is to evaluate union rates and 
bone resorption after free fibular flap reconstruction for mandibular 
reconstruction and to study which factors contribute to the healing of 
the neomandible.
MethODs: 133 patients who required mandibular resection and 
reconstruction with a fibular flap between 2000-2009 were included 
into the study. Clinical data for patients’ age, gender, indication for 
surgery and history of radiotherapy was collected as well as the surgical 
data for location and size of the defect, number and type of osteoto-
mies required and type of plates used. We assessed the CT scan images 

taken at six months and one year postoperatively to evaluate union of 
the neomandible. CT images taken before radiotherapy and after com-
pleting the radiotherapy were assessed for the fibular bone resorption 
rates in terms of the change in vertical height. Statistical analysis was 
done to evaluate which factors influenced the healing of the 
neomandible.
resuLts: 104 patients had malignant disease, most often being 
squamous cell carcinoma (71 %). Mean age was 57 years (14 to 88y), 
82 patients received radiotherapy. 39 minor complications consisted of 
infections, seromas, hematomas or fistulas. 16 major complications con-
sisted of partial or total flap failures or events requiring an operative 
procedure due to a complication. Preliminary CT results show that most 
of the fibulas healed well, and bone resorption seems to be present espe-
cially after radiotherapy. Union rates and the amount of bone resorption 
will be reported after completing the analysis.
COnCLusIOns: After final analysis of the data we will have long-
term information on the rates and predictors of bony healing after man-
dibular reconstruction with free fibular flaps.
Learning Objective:

This study will show us how the neomandible is healing after free fibular •	
flap reconstruction.

03
rEcOnstrUctiOn OF thE pAEdiAtric MAndiblE with 
FrEE OssEOUs trAnsFEr (litErAtUrE rEviEw And cAsE 
prEsEntAtiOn OF GUnshOt tO thE FAcE in An  
11-yEAr-Old bOy)
A perkins, h sinno, l lessard
PurPOse: We encountered an 11 year old boy who suffered a shotgun 
injury to his right face with almost complete obliteration of the mandi-
ble. Our purpose was to evaluate the potential for growth of the recon-
structed mandible in the paediatric population (from free osseous 
transfer) in order to correctly design the size and shape.
MethOD: Medline search of mandible reconstruction in the paediat-
ric population using free osseous transfer and also the ethnic variations 
in the shape of the mandible.
resuLts: Only five case series were found and only one showed radio-
logical quantifiable evidence showing partially restricted growth of the 
reconstructed mandible from free osseous tissue transfer. There were 
ethnic differences in mandible size and shape.
COnCLusIOns: A paucity of information exists on the recon-
structed mandible’s growth capacity in the paediatric population. We 
designed our mandible to be slightly larger than an age, height and sex-
adjusted mandible (1:1 axial CT Facial Bones printout of a similar 
patient onto a plain film as a template) in order to compensate for a 
future-restricted growth in reference to the rest of the facial bones and 
also adjusted for ethnic differences in the shape of the mandible.
Learning Objectives:

Participants will be able to provide a comprehensive review of the litera-•	
ture on paediatric mandible reconstruction.
Participants will be able to explain our rationale and our technique for •	
reconstructing the form and shape of the paediatric mandible.
Participants will be able to describe the growth of the mandible and ethnic •	
variations of mandible shape.
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04
A nEw tEchniqUE FOr tOtAl OrAl sphinctEr 
rEcOnstrUctiOn FOllOwinG pEriOrAl bUrn 
injUry
M choi, l sigurdson, G Althubaiti, s logsetty, t hayakawa
PurPOse: We describe our experience reconstructing a full-thickness 
perioral burn injury using a split-gracilis functional muscle free tissue 
transfer lined with skin graft and facial artery myomucosal (FAMM) 
flaps. To our knowledge this is the first report of this method of 
reconstruction.
MethOD: A healthy young male sustained a severe facial perioral 
contact burn from an electrical wire, obliterating 80% of the lower lip 
and 60% of the upper lip. After resuscitation and debridement, a func-
tional gracilis free-tissue transfer was performed. Intrafascicular dissec-
tion of the obturator nerve was performed with intra-operative nerve 
stimulation to identify two separate fascicular groups innervating two 
separate muscle units of the gracilis. One neuromuscular unit was used 
to reconstruct the upper lip with neurorrhaphy to a buccal branch of 
the facial nerve; the other unit was used to reconstruct the lower lip 
with neurorrhaphy to the marginal mandibular branch. The muscle 
strips were left attached at both ends and reinforced to the modiolus 
bilaterally to complete the total sphincter reconstruction. The muscle 
was lined with FAMM flaps to reconstruct effective buccal sulci and 
create a wet vermillion, with skin grafting to form an outer dry 
vermillion.
resuLts: The wounds healed without complication. Both gracilis 
strips showed signs of reinnervation within 3 months. Sphincter activity 
has been reestablished. Our patient was able to purse his lips and eat 
regular food with utensils, without drooling.
COnCLusIOns: The innervated gracilis can provide functioning 
muscle for orbicularis reconstruction. It can be lined with skin grafts and 
mucosal flaps to restore form and function and can be split with an 
intrafascicular and intramuscular dissection to create a functional 
sphincter.
Learning Objective:

Describe the split-gracilis free functional muscle transfer.•	

05
MAnAGEMEnt OF thE ExpOsEd, inFEctEd 
crAniOplAsty with FrEE tissUE trAnsFEr And 
cUstOM AllOplAstic iMplAnts
FM yau, s williamson
PurPOse: Management of the exposed, infected cranioplasty confers 
a complex reconstructive challenge as reconstruction of the soft tissue 
deficit often occurs in a wound bed compromised by scarring, infection 
and radiation changes. The authors report the use of free tissue transfer 
and custom designed polyetheretherketone implants as a safe and reli-
able treatment option.
MethODs: Three patients with exposed primary cranioplasty were 
retrospectively reviewed between 2007 and 2009. Surgical technique 
and reconstructive details of the two-staged approach were assessed, 
including concepts of flap selection and design. Patient demographics, 
underlying cause, defect size, complications and implant selection 
were reviewed.
resuLts: All patients (age 52 to 79) had composite defects with the 
bony component ranging in size from 12.5 to 28.8cm2 (mean 78.8cm2). 
All patients presented on a delayed basis with a history of prior or current 
infection of the affected area. Defects were due to trauma requiring 
craniectomy or following tumor resection. All patients underwent 
removal of the primary cranioplasty with concomitant free tissue transfer. 
Custom polyetheretherketone implants were fabricated to restore skull 
contour at a second stage following establishment of a viable wound bed. 
No recurrence of infection occurred. Final scalp contour and functional 
outcome were excellent.
COnCLusIOn: The combination of free tissue transfer and custom 
alloplastic implants is a reasonable treatment option in the management 
of infected cranioplasty. This approach has been effective in the 

eradication of infection while providing stable skeletal support and soft 
tissue coverage with minimal donor morbidity.
Learning Objectives: 
After the presentation, the viewer will be able to:

Define the indications and timing for secondary cranioplasty.•	
Understand the surgical options and principles for reconstructing the cra-•	
nium and overlying soft-tissue deficits.
Apply this two-staged approach in the clinical setting for management of •	
the patient with infected cranioplasty.

06
A cOMpArisOn OF MicrOsUrGicAl EdUcAtiOnAl 
pArAdiGMs UsinG An ObjEctivE strUctUrEd 
AssEssMEnt OF tEchnicAl sKills
p rasmussen, K Almutairi, s Morris
PurPOse: Despite the importance of precise technique in microsur-
gery, little research has been conducted to determine the most effica-
cious method of training surgical residents. In this study, senior medical 
students were taught to perform microvascular anastomoses, either by 
watching a series of conventional educational videos, or by one-on-one 
instruction from a microsurgical technician in a skills laboratory. Using 
a fresh turkey thigh model, performance was assessed with a microsurgi-
cal objective structured assessment of technical skills (MOSATS).
MethODs: A total of 26 medical students at Dalhousie Medical School 
were randomized to two groups: a self-directed group and a hands-on 
group. The self-directed group watched four hours of instructional videos, 
while the hands-on group received four hours of one-on-one teaching in a 
skills laboratory. After their initial instruction, all participants had the 
opportunity to practice their technique in a skills laboratory for four 
hours. Following this practice, each participant was filmed performing a 
complete anastomosis. These recordings were reviewed and scored by a 
panel of plastic surgeons, using the MOSATS rating tool. The MOSATS 
tool includes three measures of assessment: duration of anastomosis, a 
checklist of behaviours important in microsuturing, as well as a Global 
Performance Rating.
resuLts: While the checklist and GPR scores of the self-directed and 
hands-on groups were not significantly different, the hands-on group was 
able to perform anastomoses faster than the self-directed group 
(p=0.0385).
COnCLusIOns: Given that time can be a critical factor in determin-
ing the outcome of microsurgical procedures, the increased speed with 
which students who received hands-on training could perform anasto-
moses suggests that this instructional method may be beneficial.
Learning Objective:

Be aware of advantages and disadvantages of self-directed versus hands-on •	
training.

07
AnAtOMic AnAlysis OF thE intErnAl MAMMAry 
ArtEry FOr UsE in cOrOnAry rEvAscUlArizAtiOn: 
whAt is thE MiniMUM lEnGth rEqUirEd?  
A cAdAvEric stUdy
r Greer-bayramoglu, A Fortin, M chu
PurPOse: The number of autologous breast reconstructions being 
performed with a preference for the internal mammary artery (IMA) has 
dramatically increased over the past two decades. No study has yet to 
examine the possible decreased lifespan this may cause when the IMA is 
no longer available for use in cardiac revascularization.
MethODs: An anatomic study on ten preserved female cadavers was 
performed to examine variations in the length of the IMA in relation to 
the 3rd, 4th and 5th intercostal spaces (ICS). Cadaver height, sternal 
length, chest circumference, and width between ICS were recorded. The 
minimal length of IMA required to reach a predetermined anastomotic 
point on the left anterior descending (LAD) coronary artery was 
determined.
resuLts: The mean length for the IMA to reach the LAD on the left 
was 10.0cm, with the mean length to the left 3rd, 4th and 5th ICS at 
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8.2cm, 11.3cm, 13.7cm, respectively. On the right the mean length to 
the LAD was 12.0cm and lengths to 3rd, 4th and 5th ICS being 7.6cm, 
10.7cm, 13.2cm.
COnCLusIOn: The left IMA was sufficient in length to reach the 
anastomotic point on the LAD in all the cadavers when taken at the 4th 
ICS. There was more variability on the right. The authors recommend 
that during autologous breast reconstruction, the left IMA anastomosis 
occur at or below the 4th ICS to improve patient survival should future 
cardiac revascularization be required.
Learning Objective:

Participants will change their clinical practice when performing autologous •	
breast reconstructions, to maintain the option of future cardiac revascu-
larization using the IMA.

08
pAtiEnt rEpOrtEd sAtisFActiOn with brEAst 
rEcOnstrUctiOn with trAnsvErsE UppEr GrAcilis 
FlAps
G Althubaiti, M choi, l sigurdson, t hayakawa, E buchel
bACkgrOunD: We have previously reported high complication 
rates following Transverse Upper Gracilis (TUG) free flaps breast recon-
structions. Patient acceptance of the procedure may however be inde-
pendent of the complications found. The purpose of the study was to 
determine patient satisfaction with TUG flap breast reconstructions 
using a validated breast reconstruction specific outcome tool.
MethODs: Sixty one TUG flaps were performed on 37 patients. All 
patients were contacted and sent the Breast-Q© breast reconstruction 
outcomes questionnaire (Memorial Sloan Kettering, 2007) and an addi-
tional satisfaction questionnaire.
resuLts: The initial response rate to date has been 40% after the first 
mail-out. Of the 14 patients responding 13 were satisfied with their 
reconstruction and would recommend the procedure. The remaining 
patient was unhappy as a result of persistent lower leg lymphedema.
Of the satisfied patients six reported concerns with donor leg lym-
phedema. Sexuality was affected to a variable degree among patients, 
with two patients reporting improved sexuality following their thigh 
surgery. Six patients were unhappy with their appearance in bathing 
suits. A full report will be presented.
COnCLusIOn: Despite having a higher complication rate than other 
methods of breast reconstruction, the TUG free flap shows a high degree 
of patient satisfaction in our series.
Learning Objective:

Patients who undergo breast reconstruction with TUG flaps reported high •	
satisfaction rate.

09
iMMEdiAtE pOst-MAstEctOMy rEcOnstrUctiOn is 
AssOciAtEd with iMprOvEd brEAst cAncEr-spEciFic 
sUrvivAl: EvidEncE And nEw chAllEnGEs FrOM thE 
sUrvEillAncE, EpidEMiOlOGy, And End rEsUlts 
dAtAbAsE
M bezuhly, c temple, lj sigurdson, rb davis, G Flowerdew,  
EF cook jr
PurPOse: Although immediate breast reconstruction is increasingly 
offered as part of post-mastectomy psychosocial rehabilitation, concerns 
remain that it may delay adjuvant therapy or impair detection of local recur-
rence. No single population-based study has examined the relationship 
between immediate breast reconstruction and breast cancer-specific 
survival. 
MethODs: Using data from the US National Cancer Institute’s 
Surveillance, Epidemiology, and End Results (SEER) registries, breast 
cancer-specific survival was compared for female unilateral mastectomy 
patients who did or did not undergo immediate breast reconstruction 
using Cox proportional hazards models. Models were fitted adjusting for 
known demographic and disease severity variables, and stratifying on 
reconstruction type (implant or autologous) and age.

resuLts: Improved breast cancer-specific survival was observed 
among all immediate breast reconstruction patients compared to 
patients who underwent mastectomy alone (hazard ratio [HR]=0.74; 
95% CI, 0.68 to 0.80). Implant reconstruction patients below 50 years of 
age demonstrated the greatest apparent survival benefit (HR=0.47; 95% 
CI 0.28 to 0.80). Similarly, autologous reconstruction was associated 
with improved cancer-specific survival among patients below the age of 
50 (HR=0.58; 95% CI 0.42 to 0.80) and between ages 50 to 69 
(HR=0.61; 95% CI 0.43 to 0.85). 
COnCLusIOn: Immediate breast reconstruction is associated with 
decreased breast cancer-specific mortality, particularly among younger 
women. We believe this association is more likely attributable to imbal-
ances in socioeconomic factors and access to care than to inadequate adjust-
ment for tumor characteristics and disease severity. Further research is 
needed to identify additional prognostic factors responsible for the improved 
cancer survival among women undergoing immediate post-mastectomy 
reconstruction.
Learning Objective:

To understand the association between immediate breast reconstruction •	
and breast cancer-specific survival in a large population-based study.
To recognize the different apparent beneficial associations between autolo-•	
gous and alloplastic reconstruction and breast cancer-specific survival.
To appreciate inherent limitations and strengths of retrospective registry •	
data in making causal inferences and generating hypotheses, respectively.

10
thE sGAp FlAp in brEAst rEcOnstrUctiOn – bAcKUp 
Or First chOicE?
AA yaghoubian, b boyd
bACkgrOunD: Breast reconstruction using autologous tissue pro-
vides a durable reconstruction with minimal donor site morbidity. 
Typically, either the deep inferior epigastric perforator flap (DIEP) or 
the transverse rectus abdominis myocutaneous (TRAM) flap is first 
choice for breast reconstruction. The superior gluteal artery perforator 
(SGAP) flap is often chosen by the surgeon when DIEP/superior inferior 
epigastric artery (SIEA)/TRAM flaps are contraindicated. The purpose 
of this study is to investigate whether the SGAP flap ought to be consid-
ered as a primary modality rather than as a backup flap for breast 
reconstruction.
MethODs: A retrospective chart review of all consecutive unilateral 
breast reconstructions using either the DIEP/SGAP flap by a single sur-
geon between 2006 and 2009 at a community hospital. Data collected 
included age, gender, history of abdominoplasty/previous flap, length of 
hospital stay and surgery, amount of blood loss, need for blood transfu-
sion during the operation, the type of anastomosis, whether the recon-
struction was delayed or immediate, and the length of follow-up. 
Outcome measures were flap survival and complications.
resuLts: Over the five year study period, 16 SGAP and 24 unilateral 
DIEP flaps were performed. No flaps were lost. A comparative analysis 
was performed (Table).

Variable SGAP (n=16) DIeP (n=24) P value
Median age 54 49 0.4
Median LOS (days) 5 5 0.5
Previous flap 5 0 0.007
Previous abdominoplasty 3 0 0.06
OR time (hrs) 9 7.9 0.007
Median EBL 300 252.5 0.2
Immediate reconstruction 7 12 0.8
Complication rate 3 2 0.4
Transfusion 5 4 0.4
Median # of units 1 1 1
Need to go back to OR 1 1 1
Flap survival 100% 100% 1
Median follow up (days) 311 360.5 0.3

COnCLusIOn: The SGAP flap is typically chosen as an alternative 
for breast reconstruction when DIEP/SIEA/TRAM flaps are contraindi-
cated. Although the operative time is one hour longer, the findings of 



 

Can J Plast Surg Vol 18 No 2 Summer 201080

GAM Abstracts

the study suggest that it can achieve similar favorable outcomes as DIEP 
flaps without increasing patient morbidity and mortality. The SGAP 
flap should be considered as the primary modality of breast reconstruc-
tion more often.
Learning Objectives:

To compare the SGAP flap with the DIEP flap in terms of morbidity, and •	
outcome.
To evaluate the SGAP flap as a primary rather than a secondary recon-•	
structive modality.
To enumerate the benefits of SGAP breast reconstruction.•	

11
An ApprOAch tO brEAst MicrOsUrGEry UsinG An 
EstAblishEd FOUr-cOMpOnEnt trAininG schEME 
thAt drAMAticAlly iMprOvEs EFFiciEncy
K boyd, K shokrollahi, n Guay
PurPOse: Increased efficiency in the operating room has substantial 
benefits, including decreased patient morbidity and mortality, decreased 
wait list times, and decreased surgeon morbidity. In a health care envi-
ronment where access to resources is limited, approaching microsurgery 
with an established routine dramatically improves efficiency. The pur-
pose of this paper is to share our approach to single-stage, unilateral, free 
autologous breast reconstruction.
MethODs: We have developed a training scheme to improve opera-
tive efficiency that divides single-stage, unilateral free autologous breast 
reconstruction into four components (recipient vessel preparation, flap 
harvest, microsurgery, and artistry). Each component is further subdi-
vided into six sequential steps.
resuLts: Between 2006 and 2009, this method has been employed by 
the senior author in 174 patients presenting for free autologous breast 
reconstruction. Successful single-stage reconstruction was achieved in 
75.9% of patients. In the last 40 flaps, the average time from patient 
entry into the operating theatre to exit to recovery room was 3 hours 
46 minutes. Only two of the 40 patients required a second general 
anaesthetic.
COnCLusIOns: We have established a routine approach to single-
stage, unilateral free autologous breast reconstruction that results in 
improved operative flow. This training scheme allows surgeons and 
trainees to highlight areas for potential improvement. This approach is 
reproducible and straight-forward, and has resulted in decreased operat-
ing times, increased efficiency, and as a result shorter wait times.
Learning Objectives:

To understand the benefits of operating room efficiency for patients, sur-•	
geons, and hospitals and the role of a four-component training scheme in 
achieving efficiency in the OR.
To learn our strategy for single stage, unilateral free autologous breast •	
reconstruction.

12
vEnOUs thrOMbOEMbOlisM FOllOwinG 
MicrOsUrGicAl brEAst rEcOnstrUctiOn:  
An ObjEctivE AnAlysis in 225 cOnsEcUtivE pAtiEnts 
UsinG lOw-MOlEcUlAr-wEiGht hEpArin 
prOphylAxis
v lemaine, c Mccarthy, b Mehrara, A pusic, pG cordeiro, jj disa

13
dEvElOpMEnt OF A brEAst rEcOnstrUctiOn 
sAtisFActiOn qUEstiOnnAirE (brEcOn) pArt ii:  
itEM rEdUctiOn
c temple, EF cook, dc ross, M bettger-hahn, j Macdermid
ObjeCtIve: To develop a questionnaire to assess women’s satisfaction 
with breast reconstruction.
MethODs: Item generation: Items were previously generated from 
Part I of this study. Four focus groups (20 women) generated 515 items, 
ten experts developed 171 items, and literature review produced 

227 items. These 913 potential items were reduced to 183 by eliminat-
ing redundancy. These items were stratified into 14 themes, ranging 
from preoperative expectations and process of care to donor site prob-
lems, impact on relationships, and overall satisfaction.
IteM reDuCtIOn: These 183 items were formally reduced by cal-
culating item impact scores. To derive the impact scores, a questionnaire 
was mailed out to reconstructed women and experts. Participants were 
required to rate each item for importance and frequency. Using the 
“group-value” method, the overall item-impact score was derived as the 
product of the average importance and average frequency score. 
Intraclass correlation coefficient (ICC) was used to determine the simi-
larities between patient and expert impact scores. The highest patient 
impact questions were maintained for Part III of this study.
resuLts: Thirty-two of 40 reconstructed women and 19 of 19 experts 
responded to the questionnaire mail-out. ICC between patients and 
experts was 0.71 [0.62 0.77], indicating “good” but not “excellent” agree-
ment, reinforcing the importance of patient involvement in questionnaire 
development. Seventy-seven items of the women’s top 100 also made the 
experts’ top 100 list. Women rated abdominal donor site issues higher 
than experts, and experts rated breast softness and symmetry higher than 
women.
COnCLusIOn: A 100-item pilot questionnaire for breast reconstruc-
tion satisfaction was developed for psychometric testing.
Learning Objective:

To understand the methodology used for item reduction in questionnaire •	
development.

14
chOOsinG thE idEAl FlAp FOr sOFt tissUE cOvErAGE 
OF distAl FOrEArM And dOrsAl hAnd
b parrett, j prince, rF buntic, GM buncke, b safa, d brooks,  
j bou-Merhi
bACkgrOunD: Distal forearm and dorsal hand soft tissue defects 
remain very challenging to reconstruct. It is no longer satisfactory to just 
cover a defect without any concern for aesthetics of the donor and 
recipient sites. There is no comparative large series available in the lit-
erature demonstrating the superiority of one type of flap in soft tissue 
coverage of distal forearm and dorsal hand.
PurPOse: Try to find the ideal donor site for soft tissue coverage of 
distal forearm and dorsal hand, taking into account extent of the 
injury, recipient site’s requirements, donor site morbidity and patient’s 
body habitus.
MethODs: A five year retrospective chart review was undertaken 
(2004-2008); it included patients with crush avulsion injury to distal 
forearm / dorsal hand and underwent free tissue coverage. Recipient 
site’s requirements in terms of type of tissue needed, contour/color 
match, and the required flap pedicle length/diameter, were analyzed. 
Donor site morbidity was also reviewed in terms of contour changes, 
visible scar and functional loss.
resuLts: 121 patients (age range, 16-79) were included. Out of 121 
free flaps performed, there were 46 fasciocutaneous flaps, 53 muscle 
flaps, 19 fascial flaps and 3 venous flaps. Total flap failure occurred in 2 
patients and partial flap loss in 2 patients. Donor site hematoma 
occurred in 3 cases. Flap debulking procedures were performed in 26 out 
of 121 cases (21.5%).
COnCLusIOn: In the era of multiple flap options available, there is no 
ideal flap to distal forearm and dorsal hand. Flap selection must be indi-
vidualized to fit the indications specific to each patient and to every single 
defect. A thin fascial flap with a sheet skin graft is a good option but the 
aesthetic outcome is still unpredictable because of the skin graft healing 
factor.
A venous flap is another excellent option with its increased versatility. 
Fasciocutaneous flaps tend to be bulky even in the thinnest patient.
Learning Objectives:

Review the principles of distal upper extremity soft tissue reconstruction.•	
Review the different types of free flaps available for reconstruction of the  •	
distal upper extremity.
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15
UsE OF ArtEriAlizEd sAphEnOUs vEin vEnOUs FlOw-
thrOUGh FlAps As A tEMpOrizinG MEAsUrE FOr hAnd 
sAlvAGE in cOntAMinAtEd wOUnds: A cAsE sEriEs
A islur, b safa, G buncke, r buntic, d brooks
IntrODuCtIOn: Definitive soft tissue reconstruction in the face of a 
contaminated “dirty” wound is contraindicated. This problem is further 
complicated when such a circumstance is associated with limb ischemia. 
Traditional vein grafts, without vascularized soft tissue coverage, in this 
scenario are associated with desiccation, blow-out, infection and early clot-
ting leading to limb loss. The use of an arterialized interpositional saphen-
ous vein venous flow-through flap (VFTF) is a novel technique which 
avoids such complications and temporizes the wound until definitive cover-
age can be safely obtained.
MethODs: We present 4 cases of acute/sub-acute ischemia of the 
hand following traumatic crush-avulsion injuries to the upper extremity. 
All wounds were considered clinically contaminated or dirty. All 
patients were revascularized with an arterialized interpositional saphen-
ous vein venous flow-through flap (VFTF).
resuLts: VFTF size ranged from 3 cm wide × 10 cm long to 3 cm × 
18 cm. All flaps were anastomosed to the radial artery proximally and 
either the radial artery or the superficial palmar arch distally. All hands 
were successfully revascularized and all VFTF survived. Subsequent debri-
dements of all wounds were performed until definitive coverage could be 
obtained with a latissumus dorsi (n=3) or rectus abdominus free flap 
(n=1) 4-7 days following revascularization. No complications occurred. 
At the time of free flap coverage, the cutaneous portion of the VFTF was 
removed. All limbs remained perfused following discharge from hospital.
COnCLusIOn: We present the first documented case series of arteri-
alized saphenous vein VFTF for upper extremity salvage. VFTFs repre-
sent a novel technique in revascularizing a contaminated ischemic limb 
when vascularized soft tissue wound coverage cannot be obtained over 
top of traditional vein grafts.
Learning Objectives:

The audience will understand the indications for using an arterialized •	
saphenous vein venous flow-through flap.

16
distAl rAdiUs rEcOnstrUctiOn with vAscUlArisEd 
FrEE prOxiMAl FibUlA FlAp: A cAsE rEpOrt And 
litErAtUrE rEviEw
j lutfy, O Fouda neel, h sinno, M luc
PurPOse: Excision of the distal radius for the treatment of osteosar-
coma in children has two main reconstructive challenges: 1) mainte-
nance of joint function and 2) potential for forearm growth. Autogenous 
vascularized proximal fibula free flap with physis for reconstruction of 
the pediatric distal radius is an important surgical technique which 
meets the aforementioned criteria. We describe the steps of our recon-
struction and summarize the expected long-term outcomes based on the 
literature.
MethOD: A 9 year-old girl presented with a distal radius osteosarcoma 
extending up to the wrist joint. The plan was for an oncological resection 
of the distal radius and reconstruction utilizing a vascularized free proxi-
mal fibula flap. A two teams approach, orthopedic and plastic surgery, 
performed the procedure. Challenges observed included the tedious dis-
section of the proximal fibula underneath the common peroneal nerve 
and in establishing a retrograde venous flow after flap insetting.
A literature review using Ovid was performed and all articles with simi-
lar presentation are discussed including their methods and results.
COnCLusIOns: When indicated, this procedure is safe with satisfac-
tory range of motion of wrist and forearm growth observed at follow-ups 
in both the case presented and in the literature.
Learning Objective: 
At the end of this presentation, participants will become familiar 
with: 

Requirement of maintaining joint function and growth potential in pediat-•	
ric oncologic wrist reconstruction. 

Unique blood supply of the proximal fibula and its growth plate from the •	
anterior tibial artery. 
Challenges associated with reverse free flap venous anastomosis when •	
venous flow is retrograde. 
Difficulties of harvesting the proximal fibula while preserving all the •	
branches of the common peroneal nerves. 
Long-term outcomes of the procedure based on the literature.•	

17
pArtiAl tibiAl nErvE trAnsFEr tO thE tibiAlis 
AntEriOr MOtOr brAnch FOr thE trEAtMEnt OF 
pErOnEAl nErvE injUry
j Giuffre, A bishop, rj spinner, bA levy, Ay shin
PurPOse: Traumatic peroneal nerve ruptures may preclude nerve 
grafting secondary to the length of nerve injury. The resultant foot drop 
is often treated with tendon transfers or AFO. Partial nerve transfers of 
an uninjured nerve to the motor branch of a denervated muscle are suc-
cessful in the upper extremity.
The purpose is to evaluate patient outcomes following traumatic per-
oneal nerve ruptures treated with a partial nerve transfer from the tibial 
nerve to the motor branch of tibialis anterior.
MethODs: Patients treated with nerve transfers for foot drop at the 
Mayo Clinic, Rochester were reviewed. Patient demographics, mecha-
nism of injury and time to surgery were recorded. Perioperative motor 
grading by the British Medical Research Council was obtained. Patients 
completed questionnaires regarding disability and satisfaction.
resuLts: Eleven male patients underwent tibial nerve to deep 
peroneal nerve transfers an average 5.8 months postinjury. 
Four patients (36%) had successful restoration of grade 3+ ankle-
dorsiflexion, one patient (9%) regained grade 2, two patients (18%) 
regained grade 1 and four patients (36%) did not regain muscle activ-
ity. Clinically apparent motor recovery occurred ave. 7.6 months 
postoperatively. Reinnervation was demonstrated electromyographi-
cally ave. 9.1 months postoperatively.
Most patients (71%) could ambulate and participate in activities. 
Although 71% of patients did not wear an AFO, only 29% of patients 
did not limp. The donor deficits included weak toe flexion (29%) and 
reduced calf circumference (57%).
Overall, 57% of patients were satisfied and 71% would recommend 
surgery.
COnCLusIOn: Nerve transfers for foot drop give inconsistent results. 
Although 36% of patients achieved M3+ recovery, the remaining 
patients regained minimal motion and risked the morbidity of the 
procedure.
Learning Objectives:

The surgeon will appreciate the severity of peroneal nerve ruptures, the •	
difficult reconstruction and the few available treatment options.
The surgeon will acknowledge the inconsistent outcomes using nerve •	
transfers for ankle-dorsiflexion between the literature and our study.

18
trEAtMEnt OF sEcOndAry lyMphEdEMAs by 
MicrOsUrGicAl lyMph vEssEl trAnsplAntAtiOn:  
A rEviEw OF 14 cAsEs
d tobbia, G Felmerer
bACkgrOunD: Chronic lymphedema is a problematic complica-
tion of cancer diagnosis and therapy. It remains a poorly understood 
condition that has the potential to occur after any intervention affect-
ing lymph node drainage mechanism. Microsurgical lymph vessel trans-
plantation is increasingly recognized as a promising method for bypassing 
the disrupted lymph drainage pathways and inducing long-term decrease 
of swelling in the affected limb. The purpose of the present study is to 
report on our experience to alleviate secondary lymphedema including 
upper limb, lower limb, genital and facial edemas.
MethODs: A review of 14 patients with post-operative lymphedema 
treated with autologous lymph vessel transplantation between October 
2005 and November 2009; the senior author operated all patients. Two 
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to four lymphatic vessel grafts are harvested from the inner aspect of the 
thigh and used for bypassing areas of obstructed lymph flow. The grafts 
are interposed between ascending lymphatics in the affected limb and 
the lymphatics beyond the obstruction. In addition to limb circumfer-
ence measurements at several locations, patients underwent pre- and 
post-operative magnetic resonance lymphangiography to visualize the 
lymphatic pathways.
resuLts: Seven of the patients had unilateral upper limb edema, all 
showed a marked reduction of limb circumference as early as a few days 
following surgery, this ranged from 20% to 60% (average 39.8%) 
decrease of lymphedema. This improvement continued steadily over a 
follow up period of 3 years. The benefit of lymph vessel transplantation 
in the five patients that had unilateral lower limb lymphedema was less 
pronounced than the upper limb, this ranged from 10% to 33% (average 
20%). One patient received lymph vessel transplantation for isolated 
penis shaft lymphedema; he had striking resolution of edema. The 
patient with unilateral facial edema, showed diminished lymphedema 
and more symmetry of facial appearance.
COnCLusIOn: Lymph vessel transplantation resulted in improved 
lymphatic drainage in patients with secondary lymphedema. We were 
able to demonstrate long-term patency of the lymph vessel anastomosis 
by magnetic resonance lymphangiography.

p1
vEnOUs MAlFOrMAtiOn OF MEdiAn nErvE vAsA 
nErvOrUM
M choi, G Althubaiti, A islur
bACkgrOunD: We report the diagnosis and management of a con-
dition not yet described in the literature: a venous malformation of the 
median nerve vasa nervorum.
MethODs: A healthy teenage female presented with a 3 year history 
of increasing pain and variable swelling to the hand and wrist. Subtle 
blue discolouration was observed on the volar wrist and ulnar aspect of 
the hand. MRI confirmed a venous malformation arising from an inde-
terminate superficial source in the wrist, palm, and ulnar two digits, 
extending to the superficial subcutaneous layer. Operative planning 
included the possibility of devitalizing or resecting skin and requiring 
skin coverage, in addition to possible resection and reconstruction of 
nerves, tendons, or vessels. Intra-operative exploration confirmed a 
venous malformation arising from vasa nervorum of the median nerve 
and a separate venous malformation of the venae comitantes of the 
ulnar artery and digital arteries to the ring and small fingers. Microscope-
assisted intrafascicular nerve dissection facilitated complete nerve pres-
ervation and complete resection of the median nerve malformation of 
8cm × 4cm as well as near-complete resection of the ulnar venae comi-
tante lesion. Remaining structures were spared and skin flaps were 
preserved.
resuLts: All wounds healed well and the patient had complete reso-
lution of pain and symptoms at 9 month follow up.
COnCLusIOns: To the best of our knowledge, this is the first report 
of a venous malformation arising from the median nerve vasa nervorum. 
Intrafascicular dissection allowed near-complete resection of the lesion, 
resolution of symptoms, and restoration of function. We suggest obtain-
ing MRI under tourniquet without exsanguinations so as to engorge and 
dilate the lesion for optimal visualization.
Learning Objective:

Discuss the challenges of resecting and reconstructing venous malforma-•	
tions of vasa nervorum.

p2
phOsphOdiEstErAsE iii inhibitOr - MilrinOnE - 
EFFEcts On ischEMiA-rEpErFUsiOn injUry And 
pOtEntiAl clinicAl UsE in FrEE FlAps
h sinno, s sheppard, h badran, y tahiri, l lessard
Free tissue transfers have been widely used across the globe for primary 
reconstruction following trauma, extensive resection of cancer and 
prompt resurfacing of mucosal or skin defects, restoration of bony 

supports, and reconstruction of specific organs. In free flap procedures, 
tissue is transferred from a body donor site with the aim of reconstructing 
a defect and obtaining a better functional and/or cosmetic result. The 
blood supply is disrupted and then a new blood supply is created at the 
recipient area. These flaps are vascularized by local vessels which are anas-
tomosed to the flap by microvascular techniques. Different kinds of free 
flaps are in use and include: cutaneous flaps to reconstruct defects in the 
oral cavity, osseous flaps (e.g. fibula) to reconstruct mandibular defects, 
and free jejunal interposition to reconstruct the defect created by a total 
laryngopharyngectomy.
In consequence of the inflammatory reactions and injury resulting from 
processes such as ischemia-reperfusion (IR), intense research has been 
conducted with the aim of finding pharmacological agents to most suit-
ably curtail these non-desirable reactions. Milrinone fits into one 
class of such agents. The actions of milrinone encompass that of 
the many pharmacologic agents described: anti-inflammatory, anti-
platelet, anti-thrombotic, anti-leukocytic, anti-oxygen radicals, and 
anti-vasoconstrictive. It is a great agent in decreasing IR injury and 
thrombosis complications that may occur in free flap transfers. 
Milrinone’s application to such procedures has never before been sug-
gested but its potential for this is extraordinary.
The purpose of this review is to provide a framework for understanding 
the mechanisms of action of milrinone in the potential to enhance the 
viability of tissue transplantation particularly that of free flaps. Further 
clinical research must be conducted on milrinone and its effects on IR 
injury in free flap models.

p3
qUAlitAtivE AssEssMEnt OF pAtiEnt ExpEriEncEs 
FOllOwinG sAcrEctOMy
K davidge, c Eskicioglu, j lipa, p Ferguson, c shallow, F wright
PurPOse: Complex pelvic resections involving sacrectomy are chal-
lenging to reconstruct and are associated with significant complication 
rates. Clinical outcomes in this patient population are not well under-
stood. This study sought to examine the short and long-term challenges 
faced by patients undergoing sacrectomy, with the aim of improving 
patient education and experiences.
MethODs: Patients with pelvic neoplasms requiring partial or total 
sacrectomy were identified from a prospectively maintained database 
(1992-2007). The experiences, decision-making, quality of life, and 
supportive care needs of these patients were examined through semi-
structured interviews. Specific questions regarding pain, cosmesis, and 
functional challenges were addressed. Patient interviews were tran-
scribed verbatim and analyzed using qualitative research methodology 
(grounded theory approach).
resuLts: Twelve patients were interviewed (6 female, 32-82 years of 
age). The majority of patients had an S2-S3 sacrectomy with pedicled 
VRAM reconstruction. Median interview time was 32 minutes, and 
median follow-up was 78 months. Interview analysis revealed 5 broad 
themes: (1) the life-changing impact of surgery; (2) significant chronic 
pain; (3) satisfaction with immediate postoperative care; (4) need for 
additional long-term education and support; and (5) gratitude to be 
alive. Specific functional issues related to sacrectomy (e.g. difficulty sit-
ting, pain) were of consistent and central importance to patients’ quality 
of life. Other challenges (e.g. cosmesis) had variable individual 
significance.
COnCLusIOns: Oncologic pelvic surgery necessitating sacrectomy 
and reconstruction is a life-changing event for patients and their fami-
lies. These patients require additional education and support regarding 
the long-term sequelae of this procedure. Multidisciplinary involvement 
in both the immediate and late stages of patient recovery, such as 
through survivorship care plans, may be of significant benefit in this 
patient population.
Learning Objectives:

To understand the patient experience of a sacrectomy and reconstruction.•	
To identify gaps in the current level of patient education and propose strat-•	
egies for improvement.
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Gomez M  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .47
Gordon T  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 25,P03
Graham B .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .71
Graham DA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .15
Grenier-Vallée P  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .73
Griffin A  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .05
Guay N .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . TP01
Guifoyle R  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP11
Guyuron B  .  .  .  .  .  .  .  .  .  .  .  . Eye-Opener Session II,52

H
Haidar ZS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .28
Hall-Findlay EJ .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .60
Hamdy RC  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .28
Hamid KS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .06
Harris PG  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .19
Harrop R  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .78
Hassa A  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP17
Haugrud M .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . TP04
Hayakawa TEJ  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .27
Haykal S .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .31
Hebert J  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .12
Ho AL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .42
Hofer S .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 31,44
Hofer SOP  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 05,68
Hontscharuk R .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .56
Huang N .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .68
Hynes S  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .45

I
Islur A  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . TP05,RP19,RP22
Izadpanah A .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .28,70,P08
Izadpanah A .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 70,P08

J
Jada NG  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .65
Jansen L  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .49
Jansen LA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .39
Jean M  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP18
Johnston B  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .32

K
Kanevsky J  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .P12
Kent B  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .P02
Keswani S .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .64
Kim FS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .64

Kirkpatrick A .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP03
Koay J  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . TP06
Koljonen V  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .66
Korus L .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .23
Kowalczewski J  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .11
Kwan P .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP05

L
Lacroix JP .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .80
Ladak A  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .25
Lalonde DH  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 33,41,RP20,RP24
Landes G  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .19
Larocerie-Salgado J  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .59
LeBlanc M  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP20
Lee J  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 54,P12,RP15
Lennox PA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .42
Leong I  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .69
Lessard L .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 19,30,54,P09
Lessard LM .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .28
Levis CM  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .24
Li YK  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 13,16
Lin A  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .18
Lin JC .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 03,RP14,RP18
Lipa J  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .50
Lipa JE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 44,68
Liwski RS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .32
Loiselle FB  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .18
Luc M .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . P10,P12
Lutfy J .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .P10
Lyons MV .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP27

M
Macadam S .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .42
Macadam SA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .39
MacArthur I .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP22
Macarthur I  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP19
Mahabir RC  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .06
Mahoney J  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP08
Mahoney JL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .04
Mahoney M  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Mahoney MH .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 01,34
Malebranche AD  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .42
Martin S .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .46
Matic DB  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP07
McBeth P  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP03
McDonald DS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .27
McKenzie CD .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .79
McKinnon JG  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .79
McKnight L  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .17
McMillan C  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 13,55
McMillan CR .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .56
Mojalal IGA .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .61
Momtazi M .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .29
Morhart M  .  .  .  .  .  .  .  .  .  .11,12,23,77,P03,RP05,RP11
Morris SF  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .20,32,P02,RP09
Murabit A  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .77
Murphy A .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .48
Murphy M  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .P11
Murray C  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP19,RP22
Murray K  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP19,RP22
Musgrave M  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP08

N
Neinstein R  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .44
Neligan PC .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .44
Nelson RA  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .64
Ng WK .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP16
Ngan A .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .P02
Nickerson D .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .15,RP03
Nikolis A  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .19,RP25
Nimigan AS .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP07

O
O’Grady K  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .77
Olson J  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .11,12,23,25,P03,RP11
Olson JL  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .77
Ouatik N  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .02
Oyewumi M  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP08

P
Paek LS  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . RP01
Paletz J  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .48
Pandya AN .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .64
Pang C  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .69
Pang CY  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .68
Papanastasiou VW .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .P08
Papp A  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .45,RP02
Pappas K .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .35
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Pavri S  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .72
Perkins A  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .P12,RP01,RP15
Peters D  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .67
Philip A  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 30,P09
Piggott J  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .P01
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p4
EArly ExpEriEncE with thE First GrOUp OF 
pErFOrAtOr FrEE FlAps in A cOMMUnity hOspitAl 
sEttinG
w Menesi
bACkgrOunD: Perforator free flaps have become popular world-
wide. Because of its perceived complexity and anticipated need of 
hospital resources, these flaps have traditionally been limited to the 
university hospital setting. Therefore, many community hospitals lack 
what may be considered the necessary equipment and monitoring 
skills and staff to perform successful microvascular surgery. Free flap 
monitoring has also become routine and reliable, with many surgeons 
simplifying this process for the nursing staff. We are reporting our early 
experience with the first group of perforator free flaps in our commu-
nity hospital.
MethODs: Two patients underwent reconstruction using anterolateral 
thigh perforator free flaps. The first flap was used for lower extremity 
reconstruction in a 54 year old diabetic patient. The second flap was used 
for facial reconstruction in a 77 year old patient. Patients underwent 
immediate postoperative monitoring amounted to flap Doppler checks 
per our protocol and periodic monitoring of vital signs. In this group, a 
method of floor nurse monitoring was used to avoid the use and expense 
of the intensive care unit.
resuLts: Two anterolateral perforator free flaps were successfully 
performed in our community hospital setting. Our hospital had no resi-
dent coverage; thus, we were solely dependent on our nurses’ monitoring 
and evaluation. The nursing staff were initially not familiar with these 
free flaps in our community hospital. However, we found the nursing 
staff to be eager to participate in this level of patient care, with many 
requesting in-service presentations.
COnCLusIOn: Our early experience has demonstrated that perfora-
tor free flaps can be safely and efficiently performed in a community 
hospital setting. This would then allow patient access to more contem-
porary reconstructions within the community.

Learning Objectives:
At the end of this presentation the participant will learn about methods •	
and challenges of performing successful perforator free flap in a commu-
nity hospital setting.




