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EYE-OPENER SESSION
00
Preparation of the Medical Legal Report and 
Role of the MEdical Expert
Rose Carter
Edmonton, AB

01
Assessing quality of life in patients awaiting 
delayed breast reconstruction
A Chesney, C McMillan, A Scott, A Pusic, J Lipa, L Snell
Toronto, ON
Purpose: Women pursuing delayed breast reconstruction (DBR) often 
wait years before surgery and spend this interval living with a mastectomy 
defect. This study compared psychosocial, and sexual well-being between 
women awaiting DBR, and women who received IBR with expander-
implants at comparable time points post-mastectomy.
Methods: Eligible patients were identified from a prospectively main-
tained database of patients who completed the BREAST-Q, a patient-
reported outcome measure for breast surgery, between March 2011 and 
December 2012. Patients were matched based on age at the time of mastec-
tomy, body mass index (BMI), and the time interval between mastectomy 
and BREAST-Q administration, which was either between mastectomy 
and DBR, or after mastectomy with IBR. The BREAST-Q was completed 
at least 6 months after mastectomy alone/mastectomy with IBR. The 
dependent variables were the BREAST-Q Psychosocial well-being score, 
and the BREAST-Q Sexual well-being score. Univariate analysis and clini-
cal judgment were used to identify variables included in the model. 
Multivariate linear regression models were constructed to control for 
confounders.
Results: The study sample consisted of 220 post-mastectomy patients, 
146 (66.1%) awaiting DBR, and 75 who received IBR with expander-
implants. The sample was aged 50.6±9.1 (range 30 to 76) and completed 
the BREAST-Q an average of 2.5 years following mastectomy. Receipt of 
IBR and no hormone therapy were significant predictors of higher sexual 
and psychosocial well-being scores after controlling for BMI, age, marital 
status, children, alcohol consumption, adjuvant radiation and lymphedema 
(IBR p<0.001; no hormone therapy p=0.017; R2=0.29).
Conclusions: Patients awaiting DBR reported significantly lower 
psychosocial and sexual well-being scores of the BREAST-Q, when com-
pared with a matched cohort of IBR patients. This suggests that patients 
pursuing DBR may experience a preventable decrease in quality of life.
Learning Objective:
•	 This research will potentially provide clinicians with evidence on which to base 

decisions after breast cancer diagnosis.

02
Patterns of care for immediate breast 
reconstruction in Ontario: An Examination of 
the Past Decade
T Zhong, K Fernandes, S Refik, J Platt, SOP Hofer, N Baxter
Toronto, ON
Purpose: We described recent rates of mastectomy and immediate 
breast reconstruction and the factors that influence their utilization in the 
past decade in Ontario.
Methods: A total of 28,176 patients underwent mastectomy (25,141 alone 
and 3,035 with immediate reconstruction) between 2002 and 2012 in 
Ontario. Age-adjusted population-based rates and changes over time were 
calculated for mastectomy alone and immediate reconstruction using the 
Mantel-Haenszel chi-squared test for trend. We also evaluated factors asso-
ciated with the use of immediate breast reconstruction using multivariable 
logistic regression with the generalized estimating equation (GEE) method 
to account for patient clustering within hospitals.
Results: While age-adjusted population-based rate of mastectomy 
decreased by 9.3% (p=0.006), immediate breast reconstruction increased 
by 80% (p<0.0001). In addition to increased age and invasive breast can-
cer diagnosis, demographic factors that significantly decreased immediate 
reconstruction utilization included lower income, non-rural residence, and 
being an immigrant. In addition, patients were more likely to receive 
immediate reconstruction in teaching hospitals (OR 2.7, CI =1.4–4.9) and 
hospitals that performed a higher volume of breast cancer surgeries (OR 
1.7; CI 1.1–2.9). Lastly, although patients who received immediate recon-
struction lived closer to a higher volume breast reconstruction hospital (ie. 
better access), they still travelled significantly further to receive immediate 
breast reconstruction than patients who had mastectomy alone. Conclusion 
Despite being a universally covered benefit, there are disparities in imme-
diate reconstruction rates with respect to income, urbanicity, and immigra-
tion status. Our findings may also indicate the need for patients to base 
their selection of hospitals on more than just proximity to where they live 
if they want to improve their odds of receiving immediate breast 
reconstruction.
Learning Objective:
•	 To understand the methodology and results of a population-based patterns of 

care study.

03
Immediate breast reconstruction in patients 
with locally advanced breast cancer (LABC) is 
safe and does not interfere with oncology 
treatment
M Musgrave, R George, R Dinniwell, C Brezden-Masley, C Simmons
Toronto, ON
Purpose: To review the results of a protocol for immediate breast recon-
struction in patients with LABC.
Methods: We developed a pathway for the treatment of patients with 
LABC which included the option for immediate breast reconstruction.
We retrospectively reviewed all patients who underwent this protocol over 
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a one-year period. We recorded early and late surgical complications, 
reconstructive failures, delay to oncologic treatment and local regional 
recurrence.
Results: We performed 31 immediate breast reconstructions in 20 patients 
diagnosed with locally advanced breast cancer (LABC) (9 unilateral and 
11 bilateral) over a course of 12 months. Thirteen patients had alloplastic 
reconstruction while seven had autogenous. No patient was delayed in 
starting radiotherapy as a result of immediate reconstruction. The compli-
cation rate in the alloplastic group was 8% (2 complications in 13 patients 
with 26 implants). In both cases, reconstruction was 2 stage with exchange 
6-11 weeks post radiotherapy. It was felt that the complication may be due 
to the combined effect of a very thin nipple areolar complex and radiation 
induced skin necrosis. One patient developed local recurrence while preg-
nant about 1 year post reconstruction.
Conclusions: Patients with LABC are often denied immediate 
reconstruction due to concerns about delays to therapy, risk of recurrence 
and higher reconstructive failure rates. In our study, we found no therapy 
delays, a low early recurrence rate and alloplastic reconstructive failure 
rates similar to patients having 2 stage reconstruction in the absence of 
radiotherapy. This preliminary study suggests that immediate reconstruc-
tion in this patient population is safe and should be considered.
Learning Objectives:
•	 To discuss the role of immediate breast reconstruction in LABC
•	 To review delay to oncology treatment as a result of LABC
•	 To discuss a pathway for immediate breast reconstruction in patients with 

LABC.

04
The application of competency-based education 
to Plastic Surgery residency training – A pilot 
study
B Courteau, M Gilardino, M Vassiliou
Montréal, QC
In Canada and worldwide, surgical education is evolving to incorporate the 
principles of competency-based education (CBE) in which residents must 
objectively demonstrate the ability to perform procedures prior to comple-
tion of training. Currently, there are no objective measures to define com-
petency for plastic surgery procedures.
Purpose: To determine the “essential” steps for two pilot plastic surgery 
procedures in an effort to objectively define competence for these 
procedures.
Methods: Two pilot procedures were selected based on an initial edu-
cational needs assessment (breast augmentation and facelift). Each proce-
dure was broken down into all possible unique steps. A educational 
literature review suggested that consensus regarding “essential” unique 
steps could be reached by polling expert opinions using Delphi methodol-
ogy. The latter technique involved repeated questionnaires with respon-
dent feedback sent to plastic surgical educators and leaders across Canada 
who were asked to select individual steps from the list deemed essential for 
a graduating resident. A consensus from respondents of greater than 90% 
for each individual step was required to define a particular step as “essen-
tial” for the procedure.
Results: 15 of 25 steps for breast augmentation and 24 of 36 steps for 
facelifting were identified as essential competencies.
Conclusion: The essential competencies for two pilot plastic surgery 
procedures were determined using expert and educator consensus. This 
necessary initial step will enable resident training platforms and objective 
evaluation criteria to be developed to facilitate adoption of CBE into cur-
rent residency curriculums.
Learning Objectives:
•	 The learner will be able to understand the principles of CBE and its potential 

application to Plastic Surgery residency training. As well, the learner will 
understand how Delphi methodology was utilized to determine essential proce-
dural competencies for two pilot plastic surgery procedures.

05
Phantom publications in applicant for Canadian 
Plastic Surgical residency programs
Arash Izadpanah, Ali Izadpanah, A Islur, M Karunanayake, 
L Sigurdson
Winnipeg, MB
Introduction: Professionalism, honesty and academic integrity 
have become a focus in all disciplines. Despite the extensive emphasis on 
professionalism, falsified information in applicant’s resumes have become 
increasingly common across different disciplines. Some studies have 
reported as many as one third of applicants misrepresenting their publica-
tions in their resumes. We sought to determine the incidence of phantom 
publication rates in applicants applying to Canadian Plastic Surgical 
programs.
Materials and Methods: The curriculum vitae of applicants 
applying to a Canadian Plastic Surgical Program (University of Manitoba) 
for the 2011-2012 academic year were reviewed by two independent 
authors. Citations for journal articles, book chapters, other published 
materials and presentations were verified using PubMed/MEDLINE, Ovid, 
and Google Scholar, and described journal. Descriptive analysis and asso-
ciation between phantom publication and highest academic degree other 
than Medical Doctorate, number of presentations, and publications using 
Spearman Rank’s analysis was determined.
Results: Eighty-seven applicants applying to a Canadian plastic surgery 
program were reviewed independently by two authors. Three applicants 
were excluded because of missing resumes. All applicants’ personal informa-
tion was blinded to the researcher. Eighty-four applicants met our inclusion 
criteria, reporting a total of 475 publications and presentations (276 publica-
tions and 199 presentations). There were 86 phantom publications/presenta-
tions (18.1%). Having more “complex” citations (p=0.022), the number of 
presentations (p=0.001), the number of publications (p=0.001) and total 
number of publications and presentations (p=0.001) were associated with a 
statistically significant higher likelihood of reporting phantom publications.
Conclusion: The incidence of phantom publications in Canadian 
Plastic Surgery applicants is comparable to other disciplines. Emphasis on 
academic integrity and professionalism should persist to decrease any 
enticement to do so in applicants to such a competitive field.
Learning Objective:
•	 Listeners will be introduced to the concept of phantom publication and profes-

sional integrity. Program directors will be notified about the incidence of 
phantom data on CaRMS applicant.

06
The use of the internet, email and personal 
electronics in the care of surgical patients
MA Plant, JS Fish
Toronto, ON
Purpose: Information is becoming increasingly accessible and commu-
nication is becoming more rapid through the use of smartphones, email 
and the internet. This has directly impacted virtually all areas of work and 
life and the way we care for patients is no exception. Current University 
and Hospital Policies may be incongruent with what residents are actually 
doing. Since Plastic Surgery is constantly advancing tools and technology 
in surgery, we felt a group of Plastic Surgeons should be the first to formally 
study residents’ use of technology and how it fits into the current policy 
framework.
Methods: 294 Surgical Residents at the University of Toronto were 
surveyed regarding their knowledge of university policies and usage of com-
munication technologies and the Internet in their clinical duties
Results: 161 residents (54.7%) responded. 93.8% regularly used the 
Internet, however 72% were completely unaware of the existence of guide-
lines or were aware, but had no familiarity with their content. 85% regu-
larly used email for clinical duties and 74% rated email as “very” or 
“extremely” important for patient care. 98.7% had “smartphones” and 
82.9% stated it was “very” or “extremely” important for patient care. 
Finally, text messaging was the primary communication method for 57.8% 
of respondents and paging for only 1.3%.
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Conclusions: Technology use was high among residents; however, 
knowledge of guidelines was exceedingly low. Residents should be better 
educated regarding policies and these guidelines should be updated to 
reflect what is actually happening at the patient care level. Finally, hospi-
tals should consider abandoning the paging system and consider facilitat-
ing better use of residents’ mobile phones.
Learning Objectives:
•	 To understand the ways residents use technology to care for surgical patients
•	 To gain insight into residents’ knowledge of policy surrounding technology

07
Results from a quality improvement initiative to 
reduce breast skin necrosis after mastectomy 
with breast reconstruction
S Winocour, A Degnim, T Hoskin, D Farley, C Grant, J Boughey,  
S Jacobson, J Jakub, T Torstenson, R Reusche, V Lemaine
Rochester, Minnesota, USA
Purpose: Necrosis of breast skin and/or the nipple areolar complex 
(NAC) following skin-sparing mastectomy (SSM) or nipple-sparing mas-
tectomy (NSM) and immediate breast reconstruction (IBR) may lead to 
poor outcomes. A quality improvement (QI) project was undertaken using 
the DMAIC (Define, Measure, Analyze, Improve, Control) framework to 
improve surgical outcomes.
Method: Consecutive cases of SSM or NSM followed by IBR were 
reviewed. Breast and plastic surgeons retrospectively scored breast skin 
necrosis in postoperative photographs using the validated Mastectomy 
SKIN Score. Breast SKIN scores were assessed in both SSM and NSM, and 
in NSM cases the nipple areolar complex (NAC) was scored separately. 
SKIN scores were compared for time periods BEFORE initiating the QI 
project (Nov 2009-Oct 2010) and AFTER (Nov 2010-Dec 2011).
Results: 334 patients underwent 567 breast procedures (378 SSM and 
189 NSM). Cases with any partial or full thickness necrosis of the NAC 
decreased significantly from the BEFORE group (42/76=55.3%) to the 
AFTER group (15/86= 17.4%; p<0.0001). The frequency of breast skin 
necrosis of SSM cases did not change significantly in the BEFORE and 
AFTER groups (17/110=15.5% and 18/145=12.4% respectively; p=0.49). 
NSM cases with partial or full thickness breast skin necrosis decreased but 
was not statistically significant (11/76=14.5% BEFORE vs 5/86=5.8% 
AFTER; p=0.06). Cochrane-Armitage test for trend evaluating the com-
bined score for depth and area confirmed a significant reduction in com-
bined SKIN score severity for the NAC (p<0.0001) and for breast skin in 
NSM (p=0.03), but not for breast skin in SSM (p=0.41).
Conclusions: After this QI initiative to improve outcomes after 
SSM and NSM with IBR, significant reductions in necrosis were achieved 
in NSM.
Further work is ongoing to enumerate factors associated with improved 
outcomes.
Learning Objectives:
•	 Describe the Mastectomy SKIN Score. 
•	 Appreciate the role of QI projects using the DMAIC framework to improve 

IBR surgical outcomes.

CANADIAN EXPERT PANEL

Facial Aesthetic Surgery:  
Safe Approaches to Quality Results

07A
Chair/Moderator: Richard Warren
Panelists: Thomas AB Bell, Gregory Waslen, Yvan Larocque
Learning Objectives:
•	 The learner will make a better cosmetic diagnosis when analyzing aging 

faces.
•	 The learner will choose an appropriate surgical procedure to deal with the 

aging face

•	 The learner will be better able to perform facelift surgery for individual case 
scenarios.

08
Development and assessment of a cutaneous 
tissue stretch device as a novel scar therapy
J Kanevsky, J Vorstenbosch, J Diaz Abele, Y Tahiri, S Prakash,  
M Gilardino
Montréal, QC
Purpose: Mechanical force plays an important yet incompletely under-
stood role in scar formation. Tension during the wound healing process 
may affect collagen deposition and TGF-β1 production. The purpose of the 
present study was to develop and test a device that produces parallel stretch 
on new scars and to analyze its potential to reduce scarring.
Methods: Thirty-six mice with identical scars were randomized into 
three treatment groups (0.5X, 1X, or 2X device strength). Animals were 
treated for 10 days and their scars were scored using the Vancouver Scar 
Scale. Scar tissue samples were compared between treatment groups by 
histological analysis and TGF-β1 between control and treatment groups 
was measured by ELISA.
Results: Scar morphology scores from 0.5X and 1X stretch groups were 
significantly lower than the control scar group (p<0.05). Scar scores from 
the 1X treatment group were also significantly lower when compared to the 
0.5 X group (p<0.05). Histological analysis demonstrated that sham, con-
trol scar and 2X groups showed more collagen deposition and a thicker 
dermal scar than the 0.5x and 1x treatment groups. The dermis in 
unstretched scars had fewer fibroblasts with more collagen between cells 
when compared with the 0.5x fibroblasts and 2x group. TGF-β1 levels were 
significantly lower in the stretch treatment groups 0.5x (342.1±9) and 1x 
(254.1±3) when compared to the control scar group (p<0.05). TGF-β1 
levels in the 1X treatment group were also significantly lower than the 
0.5X treatment group (p<0.05).
Conclusion: Intermittent cutaneous tissue stretch parallel to the scar 
during the proliferative phase of wound healing can decrease scar forma-
tion on a macroscopic, microscopic and biochemical level.
Learning Objectives:
•	 To explain the evolving role of tension in scar formation
•	 To highlight the potential of parallel stretch in scar formation
•	 To demonstrate a novel device and method to address problematic scars

09
Neuregulin-1 / ErbB2 signaling regulates early 
axonal regeneration following peripheral nerve 
injury
M Hendry, E Placheta, T Gordon, G Borschel
Toronto, ON
Purpose: Chronic denervation resulting from long regeneration times 
and distance contributes to poor surgical outcomes following nerve repair. 
Nerve grafts inserted from the side of an intact donor nerve into the side of 
a chronically injured nerve reverse these deleterious effects. The purpose of 
this study is to determine whether Neuregulin-1, a potent Schwann cell 
mitogen, regulates axonal regeneration and provides an explanatory 
mechanism for this protective effect. We selectively inhibit Neuregulin-1 
signaling with Trastuzumab, a monoclonal antibody specifically blocking 
Neuregulin-1’s receptor, ErbB2.
Methods: The common peroneal nerves of 32 Lewis rats (16 saline; 
16 Trastuzumab) were surgically transected and repaired. These injuries 
were allowed to heal for two or four weeks. Individual neurons were retro-
gradely labeled and counted in the ventral horn of the spinal cord using 
fluorescent dyes administered 1 cm distal to the site of surgical repair. 
Histomorphometry was used to quantify fiber diameter and myelin thick-
ness within the regenerating nerve.
Results: Significantly fewer neurons regenerated in rats treated with 
Trastuzumab (295±19) compared with rats receiving saline (367±23) at 
two weeks post repair (p<0.05). No difference was observed at four weeks 
post-repair in rats treated with Trastuzumab (330±11) compared to saline 
(336±8). Regenerated fibre diameter (FD) and myelin thickness (MT) did 
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not differ between rats treated with Trastuzumab (FD = 3.44±0.06 μm; MT 
= 0.51±0.02 μm) and those treated with Saline (FD = 3.35±0.06 μm; MT 
= 0.55±0.02 μm) four weeks post-repair.
Conclusions: Neuregulin-1 signaling is required for the early phase of 
axon regeneration following acute nerve injury and repair. Neuregulin-1’s 
regulation of the Schwann cell response to injury is currently being 
explored.
Learning Objectives:
•	 Listeners should be able to describe the role of Neuregulin-1 signalling in 

axonal regeneration.

TP01
Total tongue reconstruction – the manta ray 
flap
JW Robinson, JC Selber
Victoria, BC
Introduction: Total glossectomy defects are among the most sig-
nificant challenges in head and neck reconstruction. Modest achievements 
in functional outcomes are due to the provision of tissue bulk, allowing the 
neotongue to act as an obturator in the oropharynx. The multidimension-
ality of these defects is also difficult to visualize, resulting in a paucity of 
reports on the technical details and refinements of total tongue reconstruc-
tion. We illustrate a novel, reproducible, and adjustable design for total 
tongue reconstruction termed the Manta Ray Flap, given the resemblance 
of the skin paddle design to the marine animal bearing the same name.
Methods: The Manta Ray Flap design was performed in our most 
recent 3 patients with primary squamous cell carcinoma of the tongue, fol-
lowing total glossectomy and neck dissection. Our flap design for total 
tongue reconstruction is intended to fit exact recipient site specifications, 
without the need for modification once harvested.
Results: Our flap of choice is the anterolateral thigh (ALT) fasciocuta-
neous flap. A template in the shape of the Manta Ray is created by taking 
specific measurements of both the tongue resection, and the remaining 
defect. The resulting pattern is bilaterally symmetrical like the oropharynx, 
with the median raphe of the tongue constituting the line of symmetry. 
This creates a seam which will lie along the ventral portion of the tongue, 
meet in the midline at the anterior floor of mouth, double back towards the 
retromolar trigone, and end in the nadir of the valecula. Skin paddle inset 
begins with coning the tongue tip portion outside the mouth. The floor of 
mouth and retromolar trigone portion of the inset is performed transorally. 
A lateral pharyngotomy created during the resection facilitates inset along 
the base of tongue and pharynx. A portion of vastus lateralis muscle har-
vested with the flap is inset as needed over the exposed vessels, or in the 
floor of mouth from below. Split thickness skin grafting of the donor site 
may be required.
Conclusions: The Manta Ray flap design reproduces the projection 
and dimensions of the native tongue. There is adequate bulk in all dimen-
sions through the folded, fusiform shape of the ALT, optimizing deglutition 
and speech outcomes. This technique is at once reproducible, reliable, 
functional and esthetic.

TP02
Single stage tuberous breast reconstruction: 
The medial wedge technique
N Guay, C White
Ottawa, ON
We describe the correction of the tuberous breast deformity with a single 
general anesthetic. The senior author has developed a technique that 
releases a medial wedge of breast parenchyma over an expandable perma-
nent implant. This completes the correction in a single stage.

TP03
The use of serratus in direct-to-implant breast 
reconstruction – enlarging the pocket in one 
stage
E Bovill, N Van Laeken
Vancouver, BC
With increasing breast size, the ability to recreate both volume and ptosis 
with a single-stage implant-based technique becomes limited by a skin-
envelope/implant-pocket discrepancy. Larger patients are consigned to a 
two-stage procedure, or a larger piece of acellular dermal matrix. Our tech-
nique utilizes a serratus flap as a gusset at the lateral ADM/pectoralis major 
interface, extending the reconstructed breast size and improving natural 
ptosis whilst avoiding additional cost.

TP04
A technique for preventing NAC migration in 
nipple-sparing mastectomy expander 
reconstruction
E Bovill, S Macadam, P Lennox
Nipple-sparing mastectomy with expander reconstruction may achieve 
excellent aesthetic outcomes. With increasing volume and laxity of the 
skin envelope however, the potential for shear increases at the mastectomy 
flap/muscle-pocket interface, manifest by a tendency for the NAC to 
migrate superolaterally during the expansion phase. A potentially difficult 
correction is avoided utilizing this simple anchoring technique.

TP05
Nipple reconstruction  –  hiding the scar
R Mahabir
Temple, Texas
I currently use a modified C-V flap for nipple reconstruction. In closing the 
donor site, I create a V-Y closure that dramatically reduces the donor site 
scar. The donor scar can then be completely concealed within a much 
smaller areolar tattoo.

TP06
Intravenous regional anaesthetic “without” 
Esmarch Study
C Watters, S Duggan
Ottawa, ON
Purpose: To evaluate the clinical efficiency of Intravenous regional 
anesthetic (IVRA) or Bier’s block when performed without the use of an 
Esmarch wrap.
Method:In this prospective study, patients undergoing outpatient upper 
distal extremity surgery were randomized into two groups.The Esmarch 
group had the arm exsanguinated by vertical elevation and then, tightly 
wrapped distal to proximal by the Esmarch followed by the double-cuffed 
tourniquet inflation (100 mm hg above systolic pressure) and lidocaine 
injection.The non-Esmarch group had the arm exsanguinated by vertical 
elevation with a closed fist for 20 seconds followed by double-cuffed tour-
niquet inflation (100 mm hg above systolic blood pressure) and lidocaine 
injection.The quality of the block was evaluated by noting time from tour-
niquet inflation to surgical incision, quality of block at 15 min, surgical 
tourniquet time, total tourniquet time, need for supplementation or con-
version of anesthetic technique, surgical field assessment and patient satis-
faction with the anesthetic technique.
Results: 47 patients (n=23 Esmarch group, n=24 Non-Esmarch Group)
One patient in each group had an unsatisfactory block at 15 minutes 
requiring supplemental local infiltration.Time to surgical incision, total 
tourniquet time, time to cuff reversal, surgical field assessment and patient 
satisfaction were not significantly different between groups.
Conclusion: Effective IV block anesthesia can be achieved by simply 
elevating the arm with a closed fist for 20 seconds prior to inflation of the 
double-cuff tourniquet and intravenous lidocaine injection. There is no 
need for the traditional Esmarch wrap.
Learning Objectives:
•	 To demonstrate that we can evolve and improve traditional techniques.
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10
CD109 overexpression in the epidermis of 
transgenic mice decreases inflammation and 
fibrosis
J Vorstenbosch, M Karunanayake, JP Lacroix, M Lighter, N Diab,  
A Philip
Montréal, QC
Purpose: TGF-beta plays a critical role in the progression of normal 
wound healing. However, excessive TGF-beta signaling significantly 
increases the inflammatory response during wound healing, leading to 
fibrotic pathologies such as keloids and hypertrophic scars. Our group has 
demonstrated that overexpression of CD109, an inhibitor of TGF- beta 
signaling, in transgenic mice decreases fibrosis and scarring. In the present 
study, we investigate the effect of CD109 on inflammation in the skin 
using CD109 transgenic mice.
Method: Using transgenic mice overexpressing CD109 in the epider-
mis and wild-type controls, we evaluated the role of epidermal CD109 on 
inflammation using an excisional wound healing model, a bleomycin- 
induced model of skin fibrosis, and an LPS-induced model of skin inflam-
mation by measuring inflammatory cytokine expression (IL-1 and MCP-1) 
and recruitment of neutrophils and macrophages to the wound.
Results: During wound healing, compared to wild-type controls, 
CD109 transgenic mice express less IL-1 and MCP1, and recruit fewer 
neutrophils and macrophages to the wound site. Induction of fibrosis with 
bleomycin shows CD109 transgenic mice demonstrate fewer neutrophils 
and macrophages compared to wild-type controls. The CD109 transgenic 
mice also display improved wound healing and reduced fibrosis in these 
two models. Additionally, after LPS injection, fewer macrophages and 
neutrophils, along with less IL-1 and MCP-1, are observed in CD109 trans-
genic mice compared to wild-type controls.
Conclusions: These data demonstrate that overexpression of CD109 
in the epidermis significantly decreases inflammation associated with 
wound healing, induction of fibrosis, and innate inflammatory activation.
Learning Objectives:
•	 To appreciate the relationship between scarring and inflammation
•	 To understand that CD109 inhibits inflammation
•	 To consider approaches to regulate wound inflammation and scarring

11
Direct-to-implant single-stage immediate breast 
reconstruction with acellular dermal matrix: 
Predictors of failure
P Gdalevitch, A Ho, K Genoway, P Lennox, N Van Laeken,  
S Macadam
Vancouver, BC
Purpose: Direct-to-implant single-stage immediate (DISSI) breast 
reconstruction using acellular dermal matrix (ADM) is an alternative to 
two-stage expander-implant reconstruction. Despite the expense of ADM, 
cost analysis at our institution found it to be cost-effective compared to the 
two-stage technique if performed in a single stage. The purpose of this 
study was to identify predictors of DISSI breast reconstruction failure, 
where failure was defined as need for early revisional surgery under general 
anesthetic.
Methods: This study is a retrospective cohort design including all 
patients that underwent mastectomy followed by DISSI breast reconstruc-
tion between 2009 and 2011 at three University of British Columbia affili-
ated hospitals. Data was compared between patients with successful and 
failed DISSI breast reconstruction. Multivariate logistic regression was 
performed to identify predictors of failure.
Results: Of 164 breasts that underwent DISSI breast reconstruction, 
52 breasts (31.7%) met the criteria for failure. Breast cup size was the only 
statistically significant predictor of failure after controlling for smoking, 
laterality, radiation and prophylactic versus therapeutic mastectomy 
(c-statistic 0.68). Breasts with larger bra size had increasing odds of failure 
compared to bra size A (odds ratio for bra size B=4.86, C=4.96, D=6.01, 
p<0.05). Prophylactic mastectomy cases showed a trend towards successful 

outcome in this model (OR=0.47, p=0.061), while a history of smoking 
trended towards a failed outcome (OR=1.79, p=0.065).
Conclusion: DISSI breast reconstruction can be performed reliably 
in a single stage in patients with small to moderate breast size. Patients 
with large breast size have a higher revision rate and may have better out-
comes using traditional two-stage implant reconstruction.
Learning Objectives:
•	 At the end of this lecture, the learner will be able to identify patients more 

likely to have successful outcomes with DISSI breast reconstruction.

12
Cost and outcome analysis of breast 
reconstruction paradigm shift
AM Fitzpatrick, LL Gao, BL Smith, MJ Yaremchuk, WG Austen Jr,  
EC Liao
Kingston, ON
Purpose: Increasing use of bilateral mastectomies for the treatment and 
prevention of breast cancer has generated an increased demand for bilat-
eral breast reconstruction. This study analyzes changing patterns of recon-
struction to accommodate the combined goals of increased volume of 
reconstruction and decreased morbidity. Cost and outcome endpoints were 
examined.
Methods: A single institution series of 3,171 consecutive mastectomy 
cases over 10 years was divided into two time periods: 1999-2004 and 
2005-2010. Endpoints between the periods were compared using two- 
tailed t-tests for continuous variables.
Results: The number of patients undergoing bilateral mastectomy 
increased 2.6 fold from 1999-2004 (n=237) to 2005-2010 (n=634).
Unilateral mastectomy volume remained fairly constant from 1999-2004 
(n=1104) to 2005-2010 (n=1196). Mean patient age at diagnosis decreased 
by 7 years (p<0.001). In 2005-2010, the autologous reconstruction rate 
decreased from 60% to 26%, while implant-based reconstruction increased 
from 40% to 74%. Notable reconstructive paradigm shifts included 
increased single-stage implant reconstruction and selective application of 
perforator flaps for bilateral autologous reconstruction (p <0.001). Two-
stage tissue expander reconstruction accounted for the greatest share of 
total cost (45%) in 2005-2010.
Despite significant shifts in patterns of selection of reconstructive methods, 
the overall complication and revision rates remained low.
Conclusions: The combined demands of a younger patient demo-
graphic and increased need for bilateral reconstruction were largely met 
with single-stage and prosthesis-based procedures. This study provides a 
foundation for the detailed cost analysis necessary to elucidate the effects 
of changing reconstructive trends on local and national health care sys-
tems, and for the identification of necessary areas for growth and changes 
in order to subsequently direct allocation of resources at institutional and 
national levels.
Teaching Objectives:
•	 This project illustrates changing trends in breast reconstruction practices, and 

the implications of evolving practices on cost of care.

13
Antibiotic use in implant based breast 
reconstruction
W Townley, N Baluch, T Zhong, SOP Hofer
Toronto, ON
Purpose: Infective complications following implant-based breast recon-
struction can lead to devastating consequences. There is currently no 
consensus on the ideal prophylactic antibiotic regimen. This study com-
pared the effect of post-operative antibiotic prophylaxis on complications 
in implant-based breast reconstruction.
Method: A retrospective cohort study was performed on consecutive 
women undergoing implant-based breast reconstruction at University 
Health Network, Toronto (2008-2012). All patients received a single pre-
operative intravenous dose. Group A received no additional prophylaxis. 
Group B received antibiotics until drain removal. Patient (age, smoking), 
oncological and procedural variables (type of reconstruction, unilateral vs 
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bilateral, delayed vs immediate,) will be collected and analysed as indepen-
dent variables. All complications will be recorded. Major complications 
are defined as: the need for re-operation, re-admission, removal of implant 
or delay in chemoradiotherapy. Univariate and multivariate logistic regres-
sion will be performed to compare outcomes between the two antibiotic 
regimens.
Results: Three hundred eight patients (group A – 141; group B – 
167) underwent 414 procedures (group A – 194; group B – 220) involv-
ing 668 breast implants (group A – 313; group B – 357) over the study 
period. At the time of submission, data had been collected and analysed on 
49 implant operations in group A and 66 in group B. In group A, 8 compli-
cations occurred (16%; 4 minor, 4 major) compared with 7 in group B 
(11%; 5 minor, 2 major; p=0.41). The full results will be presented at the 
meeting.
Conclusions: Our study delivers a large volume of breast implant 
cases to try and determine whether post-operative antibiotics are necessary 
in implant-based breast reconstruction.
Learning Objectives:
•	 At the end of the presentation, the participant will appreciate the rationale 

behind different antibiotic prophylaxis regimes in implant-based breast recon-
struction and identify which method if any is most effective in preventing 
infective complications based on a large cohort study.

14
Cost utility analysis comparing the vertical scar 
and inverted T-shaped techniques for reduction 
mammaplasty
A Thoma, N Ziolkowski, M Kaur, E Duku, R Patterson, C Goldsmith
Hamilton, ON
Purpose: Vertical Scar (VSR) and Inverted T-shaped (ITR) breast 
reductions are the two most common procedures for breast hypertrophy in 
North America. Head to head comparison of these two procedures in terms 
of economic evaluation has never been performed. The purpose of this 
study was to perform a cost-utility analysis (CUA) to determine if the VSR 
is more cost-effective at 1 year postoperatively.
Method: Two hundred fifty-five patients were randomized to receive 
VSR or ITR from date to date. Costs were calculated from the Patient’s, 
Ministry of Health’s, and Society’s perspectives. The effectiveness of the 
procedures was measured with Quality Adjusted Life Years (QALYs). 
QALYs were obtained by having patients completing the Health Utilities 
Index Mark-3 at 1 week preoperatively, and 1, 6 and 12 months postopera-
tively. Direct medical costs were obtained from: MOH Schedule of Benefits 
2012, St Joseph’s Healthcare Finance office, and a private homecare nurs-
ing company. Productivity (indirect) costs were captured in a Patient Cost 
Diary for one year postoperatively. An incremental cost-utility ratio 
(ICUR) was calculated.
Results: 147 patients (75-VSR; 72–ITR) completed the 12-month 
postoperative follow-up. The total direct medical costs were calculated to 
be $2,871.98 for VSR and $2,917.32 for the ITR; the productivity costs 
were $6,827.76 for VSR, and $9,131.08 for ITR; and out-of-pocket costs 
was calculated as $88.90 for VSR and $91.07. VSR is less costly at 
$10,889.98 (SD $4,426.01) compared with ITR at $12,387.83 (SD 
$5,524.43). QALYs were calculated to be 2.90 for VSR and 3.88 for ITR. 
A sensitivity analysis of increasing the effectiveness of VSR by 1 standard 
deviation translated to a win-win situation where VSR is both more effec-
tive and less expensive.
Conclusion: VSR is less costly but also less effective than ITR. As 
the effectiveness between the two techniques is close, a minor shift in 
effectiveness makes the VSR a cost-effective technique.
Learning Objectives:
•	 To understand how the results of a cost utility analysis is used to guide deci-

sions when to accept new technologies
•	 To recognize various perspectives involved in performing cost utility analyses
•	 To understand the methodological aspects of performing a health economic 

evaluation

15
Surgical site infection reduction in the breast 
reduction patient population through 
implementation of Best Practice Standardization 
at the Ottawa Hospital
N Cho, G Rockwell
Ottawa, ON
Purpose: Surgical site infections (SSI) are the most common type of 
nosocomial complication within breast reductions. The National Surgical 
Quality Improvement Program (NSQIP) benchmark rate for SSIs in breast 
reductions is 5.9%. The Ottawa Hospital’s rate of SSI in breast reductions 
from January 2010 to June 2011 was 14.8%. We sought to lower the rate of 
SSIs among six plastic surgeons practicing within three tertiary care hospi-
tals in Ottawa. This was achieved through a literature review identifying 
factors to reduce SSIs, and then implementing best evidence based prac-
tices for the six surgeons. The NSQIP SSI results were then compared 
before and after implementation of these best practice changes.
Method: Six surgeons were surveyed to examine their perioperative 
practices in breast reductions. The last 10 breast reduction patients of 2011 
from each were examined for these variables. Twelve best practices from 
the literature to reduce SSIs were then implemented in February 2012 as a 
standardized change within the Ottawa hospital. The main outcome mea-
sure was the change in the surgical site infection rates as calculated by the 
NSQIP database one year after the implementation. Surgeon compliance 
was measured with self-reports and reviews of operative reports.
Results: The NSQIP surgical site infection rate had a significant drop 
from 14.8% to 4.2% post implementation of best practice changes. 
Although only BMI was found to be significant in affecting the rates of 
complications, the other factors identified as potential causes of SSIs will 
be discussed.
Conclusions: Implementation of best practices was found to signifi-
cantly reduce SSIs in breast reduction patients, from 14.8 to 04.2% over a 
12-month period. Based on the general nature of the NSQIP data we can-
not conclude which of the twelve best practice factors most dramatically 
reduced the rate of infection. Further studies will be performed.
Learning Objectives:
•	 To recognize potential factors affecting SSI rates within reductions

16
Is it time to change plastic surgical practices 
for gynecomastia? Is routine pathological 
evaluation of tissue from gynecomastia 
necessary? A 15-year retrospective review
J-L Senger, G Chandran, R Kanthan
Saskatoon, SK
Method: This is a 15-year (1996-2012) single institutional retrospec-
tive pathological review of tissue samples of gynecomastia received at the 
Saskatoon Health Region, Saskatoon. The Laboratory Information System 
(LIS) was used to identify all cases using the key search words “gynecomas-
tia” OR “gynaecomastia” OR “gynecomazia” OR “gynaecomazia”.
Results: The 15-year LIS search detected a total of 452 surgical pathol-
ogy cases. Pseudogynecomastia (mature adipose tissue only – no breast) was 
identified in two (0.4%) cases. Of the remaining 450 cases, patients’ ages 
ranged from 5-92 years (median 31y). 43% of the cases were bilateral (28% 
left-sided; 29% right-sided). All 450 (100%) cases showed no pathological 
characteristics of concern except for classical findings of a male breast with 
features of gynecomastia. The weight of the specimens received ranged 
from 0.2-1147.2 g (average 79 g). The number of tissue blocks sampled 
ranged from 1-42, with an average of 4 blocks/case (~$250/case), resulting 
in a cost of approximately $7,500/year to the Saskatoon Health Region.
Conclusions: As no significant pathological findings were detected 
in 452 cases and 2178 slides, we feel it is time to reexamine whether rou-
tine histopathological examination of tissue from gynecomastia is still 
warranted. This, coupled with the financial and productivity costs, should 
encourage reassessment of the current policies and practices of the existing 
routine histopathological examination of gynecomastia tissue samples.
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Learning Objectives:
•	 The audience should a) understand the current practices and policies of rou-

tine histopathological examination of gynecomastia tissue specimens; b) con-
sider a change of this current practice; and c) reflect on the financial 
cost-benefit ratio and reevaluate time-saving resource allocations in the cur-
rent climate of budget restraints.

17
Direct to implant with “Autoderm”: Achieving 
breast reconstruction satisfaction in the 
setting of elevated BMI and significant ptosis
C Temple-Oberle, C Webb, J Stone
Calgary, AB
Purpose: To evaluate single-stage implant reconstruction in a subset of 
women whose habitus and breast shape are at risk for an unsatisfactory 
result from a traditional 2-stage, expander/implant approach.
Methods: Consecutive women with grade 2 or 3 ptosis, or D cup or 
larger breasts seeking immediate alloplastic breast reconstruction, under-
went a Wise or horizontal breast reduction scar design for the mastectomy 
incision. The inferior pole of the breast was de-epithelialized and used as a 
vascularized version of acellular dermal matrix, sutured to the freed, infe-
rior edge of pectoralis major. Post-operatively adjustable implants were 
used to achieve breast volume. Implant port removal, nipple reconstruc-
tion and balancing procedures were carried under local or general anesthe-
sia as appropriate. The BRECON-31TM instrument was applied upon 
completion of reconstruction.
Results: Twenty-four women with a mean age of 49yo (range 29-66) 
were treated with this approach over one year. Eleven women had invasive 
cancer, 8 in situ, and 5 BRCA. Fifteen women had bilateral, and nine had 
unilateral mastectomies. Mean BMI was 28 (range 20-40). Mean breast size 
was 38D (range 32-42, B-G). Median mastectomy weight was 1078g (range 
232-1320g). Average “autoderm” dimensions were 8cm (range 4.5-15cm) 
by 19cm (range 15-30cm). Median implant volume was 565cc (range 325-
685). On average, four (range 1-6) post-operative visits were required. 
Secondary procedures were complete by median of 80 days (range 49-223d) 
from mastectomy. Complications included mastectomy flap necrosis (four 
breasts), port erosion (2), and cellulitis (2), and were managed with simple 
wound care, antibiotics and port removal. Overall satisfaction was high 
(77/100) with excellent scores for self-image (91), arm concerns (88), 
intimacy (88), satisfaction (85) and expectations (83).
Conclusion: A single stage technique using “autoderm” provides an 
efficient and satisfactory breast reconstruction in women of high BMI.
Teaching Objectives:
•	 To understand the technique of direct-to-implant with “autoderm”

18
Immediate single-stage breast reconstruction 
with absorbable mesh
O Tessler, D Maman, WG Austen Jr
Boston, Massachusetts, USA
Purpose: Immediate direct-to-implant breast reconstruction (DTI) has 
gained popularity in recent years with improvement in skin/nipple-sparing 
mastectomy and the availability of acellular dermal matrix (ADM). 
Success in immediate DTI reconstruction using an ADM sling has been 
demonstrated in multiple studies, including a large published series from 
our own institution. We hypothesize that DTI reconstruction is possible 
with absorbable mesh (Vicryl™) in place of ADM, providing for a reliable 
and cost-effective reconstruction.
Methods: A retrospective review was performed of 40 consecutive 
direct-to-implant breast reconstructions performed by the senior author 
(WGA). All patients were followed for a minimum of one year.
Results: Sixty-one breasts in 40 consecutive patients were reconstructed 
using an immediate direct-to-implant approach with absorbable mesh 
Vicryl™). Nineteen (47%) cases were unilateral and 21 (53%) cases were 
bilateral. Mean implant size was 471cc (range 150 – 800cc) with an implant 
volume to specimen weight ratio of 0.91. Mean follow up is 16.4 months. 
Two patients experienced complications requiring re-admission (5%) 

leading to one implant loss (1.6%). There was no incidence of skin necro-
sis, seroma, or hematoma in this series.
Implant position and aesthetic results were acceptable in all patients.
Cost analysis of replacing Vicryl™ mesh for ADM in direct-to-implant 
reconstruction in our institution (MGH) demonstrated a 33% and 41% 
cost reduction in unilateral and bilateral cases, respectively.
Discussion: Direct-to-implant breast reconstruction using absorbable 
mesh resulted in satisfactory aesthetic outcomes, a low complication rate, 
and lower cost. We believe this series demonstrates a novel cost- effective 
approach for direct-to-implant breast reconstruction.
Learning Objectives:
•	 Participants will become familiar with current clinical practice for direct-to-

implant breast reconstruction.
•	 Participants will be presented with a novel and efficient technique for perform-

ing immediate breast reconstruction.

19
Clinical Experience with SERITM, a silk-derived 
bioresorbable scaffold, in two-stage implant 
based breast reconstruction
N Fine, M Lehfeldt, S Downey, GM Kind, G Duda, M Choi, N Karp, 
M Newman, D Kulber, M Jewell
Eugene, Oregon, USA
INTRODUCTION: SERITM is a CE-Marked, silk-derived, bioresorbable 
scaffold developed for soft tissue support.
Methods: In a single-arm US trial (SURE-001), 50 subjects (73 
breasts) underwent two-stage breast reconstruction with SERI-supported 
subpectoral placement of tissue expander (TE) at the time of mastectomy. 
During stage II surgery, a permanent breast implant replaced the TE. 
Outcomes evaluated: investigator satisfaction, ease-of-use, palpability, and 
visibility, and subject satisfaction with the breast. Each investigator 
obtained IRB approval and subjects provided written informed consent. 
[NCT01256502]
Results: Mean (±SD) investigator satisfaction was 9.1±1.03 (10=very 
satisfied) at six months. Mean(±SD) subject satisfaction at screening and 
six months was 3.7±1.06 and 4.4±0.84 (5=very satisfied), respectively. 
Most (≥98%) investigators rated SERI easy/very easy-to-use. At most 
6-month assessments, SERI was deemed not palpable (≥90%) or visible 
(≥98%). Mean (±SD) TE size was 484±156 cc and TE volume fill during 
surgery was 58%±25% of TE size. At 6 months, 29/50 subjects (46 breasts) 
completed stage II surgery. Reported key complications requiring interven-
tion (n,subjects;n,occurrences;%breasts]): skin necrosis (6[1 bilat-
eral];7;9.6%), hematoma (5;5;6.8%), seroma (3[1 bilateral];4;5.5%), and 
cellulitis (1[1 recurrence];2;1.4%). There was one case of breast infection 
resulting in the only SERI/TE explantation.
Conclusions: We report the clinical experience with SERI, a non-
tissue-based off-the-shelf device for soft tissue support. SERI use was associ-
ated with high degrees of investigator and subject satisfaction, and 
ease-of-use. Complication rates were at or less than the expected rates for 
these procedures. This trial suggests that SERI may be a promising material 
when used for soft tissue support in breast reconstruction.
Learning Objectives:
•	 To discuss clinical experience with SERI, a new silk-derived, non-cadaver-

based product for soft tissue support
•	 To understand the near-term outcomes observed in the SURE-001 study 

including the complication profile of SERI
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AW FARMER LECTURE

19A
I Shall Not Hate
Izzeldin Abuelaish, MD
“I know that what I have lost. What was taken from me will never 
come back. But as a physician and a Muslim of deep faith, I need 
to move forward to the light, motivated by the spirits of those I 
lost. I need to bring them justice… I will keep moving but I need 
you to join me in this long journey.” - Dr Izzeldin Abuelaish
Dr Izzeldin Abuelaish is a spectacular inspiration for peace and forgiveness 
in the world.
The Palestinian infertility expert, researcher and international professional 
speaker employs righteous anger not for revenge, but to seek peace in the 
Middle East.
Dr Abuelaish MD MPH, lost three daughters and a niece to a horrendous 
shelling in the 2009 Gaza War, yet he continues to be a proponent of peace 
between Palestinians and Israelis, and according to an Israeli colleague, is 
a “magical, secret bridge” between the two cultures.
Little wonder he has been named one of the world’s 500 most influential 
Muslims, interviewed by media heavyweights Anderson Cooper, Christiane 
Amanpour and Sir David Frost, and has given speeches at such political 
pulpits as the Canadian House of Commons, the American Congress and 
the European Parliament.
For three consecutive years, he has been nominated for the Nobel Peace 
Prize and has been acclaimed by U.S. President Barack Obama.
His 2010 book, I Shall Not Hate: A Gaza Doctor’s Journey, is an interna-
tional best-seller. One of Dr Abuelaish’s vehicles for peace is health – he 
has worked in Israeli hospitals, treating both Israelis and Palestinians.
His presentations are delivered with heart and depth.
The “Gaza Doctor” lives with his five children in Toronto, Ontario, where 
he is an associate professor at the Dalla Lana School of Public Health at 
the University of Toronto.

EYE-OPENER SESSION

19B
Body Contouring in the Massive Weight Loss 
Patient
Jonathan Toy
Edmonton, AB
Obesity is an increasing health issue for millions of people around the 
world.
With the rise in bariatric surgical procedures, there has been a concomitant 
increase in the demand for Plastic Surgical reconstruction after Massive 
Weight Loss (MWL).
Body contouring in the MWL patient requires modification of existing 
techniques and the utilization of new techniques specifically designed to 
deal with extreme amounts of excess skin and soft tissue deflation and 
descent. With multiple body areas needing treatment, the staging and 
combinations of procedure can be a complex process. Safety and risk man-
agement in the MWL patient is of paramount importance.
Learning Objectives:
At the end of this session, the learner will be able to:
•	 Recognize the expanding issue of the massive weight loss patient in view of 

body contouring and the role of the Plastic Surgeon
•	 Assess, create a surgical plan, and stage surgical procedures for the patient 

presenting for body contouring after massive weight loss
•	 Identify safety issues and minimize risk in body contouring patients after mas-

sive weight loss

20
Canadian plastic surgery resident work hour 
restrictions: current practices and perceptions 
of residents and program directors
CW McInnes, E Buchel, A Islur
Winnipeg, MB
Purpose: To examine the current practices and perceptions of Canadian 
plastic surgery residents and program directors regarding work hour 
restrictions.
Methods: An anonymous online survey developed by the authors was 
sent to all Canadian plastic surgery residents and program directors. Basic 
summary statistics were analyzed.
Results: Responses from 80 residents (53%) and 10 program directors 
(77%) were received. Residents reported working an average of 73 hours in 
hospital per week with 8 call shifts per month. During call shifts, they 
reported an average of 5 hours of sleep. Most residents (88%) reported tak-
ing an average of 0 post-call days off per month and 61% always work post-
call regardless of how much sleep they’ve had. Most respondents (63%) 
reported wanting the option of working post-call and 77% do not want 
their work week restricted to 80 hours.
Resident surgical and medical errors attributed to post-call fatigue were 
perceived by 26% and 49% of residents, and similarly, 30% and 40% of 
program directors, respectively.
The majority of respondents believe (percentage of residents and program 
directors in agreement, respectively): the operative (77%,90%) and medi-
cal (74%,60%) abilities of residents, and their ability to learn (82%,70%), 
suffer if they’ve been up most of the night; That residents won’t have 
enough time to master their surgical skills if they don’t work post-call 
(53%,80%). Residents perceived pressure from attendings (56%) and other 
residents (53%) to work post-call. No program directors reported expecting 
their residents to work post-call on very little sleep.
Conclusions: The majority of Canadian plastic surgery residents 
responding to this survey do not take, nor want, post-call days off. 
Residents and program directors agree that surgical and medical abilities 
were perceived to decrease with decreased sleep, however the desire of resi-
dents to master surgical skills and meet perceived expectations appears to 
encourage them to work post-call.
Teaching Objectives:
•	 To investigate the perceptions of Canadian plastic surgery residents and pro-

gram directors regarding work hour restrictions.
•	 To discuss the ongoing changes to resident work hour restrictions and how they 

may impact plastic surgery residents.

21
“Whether you think you can, or you think you 
can’t – you’re right”. The detrimental effects of 
negative social-comparative feedback in medical 
trainees learning suturing techniques
KL Eliasz, A Knox, A Dubrowski, D Rojas, FA Haji, J Lyons
Vancouver, BC
Purpose: Social-comparative feedback has been shown to influence 
learner self-efficacy beliefs and motor skill acquisition. This feedback is 
provided to make the learner believe that he/she is performing better or 
worse than the group average, regardless of his/her actual performance. Our 
objective was to examine the role of social-comparative feedback in medi-
cal trainees learning basic suturing techniques.
Methods: Novices (n=30) observed and practiced the simple interrupted 
suturing technique. Following this, trainees were divided into groups and 
shown fabricated performance summaries indicating that they were performing 
better or worse than their peers, regardless of their actual performance. 
Trainees were then asked to perform the horizontal mattress technique and 
following practice, again received positive or negative feedback consistent 
with their initial group assignment. A retention test was performed ~48 hours 
later to infer learning of the horizontal mattress technique. Subjective vari-
ables of interest included self-reported situational motivation, self-esteem, and 
self-efficacy. Objective measures included expert assessment of video data, 
total skill completion time, and number of hand movements.
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Results: There were no group differences at baseline for self-reported 
outcome measures and on the pre-feedback manipulation task (simple 
interrupted suture). Those receiving negative feedback reported lower self-
efficacy during acquisition and retention testing (horizontal mattress) 
compared to those receiving positive feedback (p=0.004), and required 
significantly more time (p=0.031) and hand movements (p=0.046) to 
complete the task.
Conclusion: Our findings suggest that there is a significant relation-
ship between negative social-comparative feedback and mindset that 
modifies performance, learning, and self-efficacy beliefs in medical trainees 
acquiring basic procedural skills.
Learning Objectives:
•	 Understand the effect of providing social- comparative feedback on trainee 

psychological wellbeing and performance while learning basic suturing tech-
niques.

22
Towards an evidence-based strategy for resident 
selection
E Krauss, J Williams
Halifax, NS
Purpose: We review literature investigating plastic surgery residency 
applications and admission criteria. We apply results to the Canadian sys-
tem, guiding programs to make evidence-based decisions on resident 
selection.
Method: Two Medline searches were performed: 1. Keywords “resident 
or residency” AND “selection” AND “surgery” and 2. MeSH search 
“internship and residency” AND “surgery plastic”. Abstracts were screened 
for English language, relevance to admission selection, and specificity to 
plastic surgery. Reference lists were reviewed for additional papers. Twenty-
five papers from peer-reviewed journals were analyzed. All studied the 
American plastic surgery matching process. Editorials (11) were qualita-
tively analyzed for themes on plastic surgery interview or admission crite-
ria. Quantitative papers (7) from program directors and applicant surveys 
were compared for selection criteria and the relationship to interview invi-
tation or matching.
Results: Quantitative studies listed personal attributes including inter-
view performance, maturity, leadership and personality within the top 
influential factors. However; only objective academic assessments were 
found to be positively associated with interview invitation including AOA 
Honors society membership, publications, USMLE part I score, and medi-
cal class rank. These academic measures were highly rated among program 
directors. Applicants with more than ten interviews had >80% match 
success.
Conclusion: The Canadian plastic surgery match lacks the objective 
measures of medical school academic honors that American plastic surgery 
programs use to distinguish top candidates. Previous general surgery litera-
ture illustrates an association between academic achievements in medical 
school (AOA Honors society, USMLE part I score, medical class rank) and 
first-time licensing board pass rates. Canadian programs may benefit from 
including academic assessments in residency applications.
Learning Objectives:
•	 To illustrate common selection criteria in the plastic surgery match.
•	 To evaluate the quality of literature and apply results to the Canadian context.

23
Tissue expansion followed by radiation in a 
porcine model: a pilot study
A Nelson, A Dal Cin, H Dobson, A Card
Hamilton, ON
Purpose: Immediate breast reconstruction is not currently recom-
mended if post-operative radiation is anticipated due to higher complica-
tion rates and poorer cosmetic outcomes. Our purpose was to study the 
effects of tissue expansion followed by radiotherapy on porcine skin. The 
primary outcomes of post-operative complications and the secondary histo-
cutaneous effects of tissue expansion and radiation were examined.

Method: Two Yorkshire pigs were anaesthetised. Each pig had six surgi-
cal sites, of which four sites had tissue expanders inserted in the dorso-lat-
eral midline. Following a two-week healing period, a two-week expansion 
phase commenced. A total of 350 ml of saline was injected. 35Gy of radia-
tion was then administered in five divided fractions to one side of each pig, 
decided by coin toss. The pigs were euthanized on POD68; tissue samples 
were collected for histopathology.
Results: Of the eight initial surgical sites and four control sites, 62.5% 
of sites developed post-operative complications and 50% of tissue expand-
ers were lost. Mild radiation complications were seen it two of the radiated 
sites, with grade 1 and 2 epithelial damage observed. Histopathologically, 
the majority of samples displayed normal epidermal, dermal, and subcuta-
neous layers; no significant histological difference was noted between the 
radiated and unradiated samples.
Conclusions: Despite its shortcomings, the porcine model is a good 
representation of human tissue in the setting of tissue expansion and irra-
diation. We expect these results to give insight in to the possibility of 
concomitant or staged tissue expansion and radiation therapy in post-
mastectomy patients. Further subjects should be included to allow for sta-
tistically significant inferences to be made.
Learning Objectives:
•	 To further understand the histopathological and clinical implications of tissue 

expansion followed by radiation in the setting of breast reconstruction.

24
Hyaluronic Acid-Phosphatidylethanolamine 
Cream: a novel skin care technology
CJ Symonette, A Yazdani, EA Turley
London, ON
Purpose: Hyaluronan is an endogenous glycosaminoglycan with a 
known role in tissue regeneration and extracellular matrix architecture. 
The purpose of the current investigation is to evaluate a novel technology, 
a phosphatidylethanolamine modified hyaluronic acid (HA-PE) cream 
(CA Patent PCT/CIPO 2,703,532), for its effects on skin thickness in a 
murine model.
Methods: To evaluate the effect on skin thickness, unmodified 
hyaluronan (HA) and HA-PE were mixed separately into a vehicle cream. 
Each topical formulation was applied to the shaved backs of anesthetized 
female C57BL6 mice. Four days following application, two 4mm punch 
biopsies of treated skin from each mouse were harvested. All samples were 
formalin- fixed, paraffin-embedded, sectioned and stained for hyaluronic 
acid. Validated image analysis software (Image J, NCBI) was used to quan-
tify the epidermal and dermal thickness in each group and the amount of 
hyaluronan present in the samples.
Results: The HA-PE treated mice had a greater amount of hyaluronan 
in the epidermis, as measured by pixel density, compared with the HA 
control.
Both groups (HA and HA-PE) appeared to have similar amounts of 
hyaluronan in the dermis, although endogenous levels are high, making 
detection of applied hyaluronan difficult to measure in the dermis. 
Epidermal and dermal thickness was greater in the HA-PE treated group.
Conclusions: These results indicate that HA-PE shows promise, in a 
murine model, as a novel technology to increase skin thickness. We believe 
this is due to its penetration and retention in the skin following topical 
application.
Learning Objectives:
Following attendance, participants will be able to:
•	 Describe three benefits of hyaluronan on skin
•	 Identify the role of HA-PE on skin rejuvenation

25
Inflammation and remodeling of acellular 
dermal matrices in a rat model
A Murphy, M Bezuhly, J Williams, M Leblanc, P Gratzer, K Conlan
Halifax, NS
Background: Acellular dermal matrices (ADMs) are biomaterial 
scaffolds derived from human cadaver skin from which the epidermis and 
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cellular components of the dermis have been removed leaving behind the 
extracellular matrix structure of the dermis. This acts as a framework to 
allow ingrowth of the host’s own cells. In recent years ADM has garnered 
much attention for its promising applications in reconstructive surgery. 
Methods used to decellularize biologic matrices differ, with resulting differ-
ences in host response and tissue remodeling post-implantation. The pur-
pose of this study was to evaluate the post-implantation host response of 
two acellular dermal matrices in an immunocompetent rat model.
Methods: Matrix characteristics of an ADM produced by a novel 
decellularization technique and commercially available Graft Jacket® 
(Wright Medical Tech) were evaluated for residual cell components prior 
to implantation. The two ADMs were implanted onto the dorsum of 
Sprague Dawley rats along with fresh cadaver skin (positive control) and a 
sham pocket (negative control). The rats were sacrificed at 1, 3 and 9 weeks 
and explant samples evaluated with immunohistochemical staining for 
inflammatory mediators CD-68 (macrophages), ED-1 (endothelial cells), 
alpha-SMA (myofibroblasts), CD-80 (M1 macrophage phenotype – proin-
flammatory), CD-168 (M2 macrophage phenotype – regenerative) as well 
as rat collagen types 1 & 3.
Results: Matrix characterization post-processing demonstrated ADM 
produced by a novel decellularization technique provided greater cellular 
component removal compared with Graft Jacket® ADM. Preliminary 
analyses showed that the novel ADM explants demonstrated less inflam-
matory response and increased early neovascularization compared with 
Graft Jacket.
Conclusions: Post-decellularization matrix characteristics, such as 
residual cellular components, produce notable differences in the host 
response. Preliminary results indicate decreased inflammation and 
improved remodeling in the novel ADM when compared to a commer-
cially available form.
Learning Objectives:
•	 Participants will be able to describe the make up of acellular dermal matrices 

on a molecular level.
•	 Participants will be able to describe the effect of matrix components on host 

inflammatory response post implantation.
•	 Participants will be able to identify that there are alternative methods used for 

decullarization in the production of ADMs, with corresponding differences in 
residual cellular components that effect host response with regard to inflam-
mation and integration.

26
Current biopsy practices for suspected 
melanoma: A Survey of Southwestern Ontario 
Family Physicians
K Lutz, V Hayward, M Joseph, E Wong, C Temple-Oberle
London, ON
Purpose: Family physicians (FPs) have an opportunity to diagnose pig-
mented lesions early with a timely biopsy. The objective of this study was to 
assess current biopsy practices used by FPs in diagnosing melanoma.
Methods: From the CPSO physician directory, a computer-generated 
random sample of 100 practicing FPs from large and 100 from small com-
munities in Southwestern Ontario were identified. Paper-based surveys 
exploring practice setting, basic melanoma knowledge, biopsy practices, 
and referral wait times were mailed using a modified-Dillman protocol.
Results: Response rate was forty-nine percent and respondents reflected 
the demographic make-up of FPs nationwide as per the National Physician 
Survey. Knowledge testing revealed reasonable scores (3.2 out of 5, SD 
1.03). Sixty-one percent of respondents had diagnosed a patient with mela-
noma through a biopsy in the past two years. Twenty percent of respon-
dents across Southwestern Ontario would always perform an excisional 
biopsy of skin lesions suspicious of melanoma. The remaining 80% would 
avoid an excisional biopsy in an aesthetically sensitive area if there is risk 
of failure to close the defect primarily, where clinic equipment lacks, and if 
a patient has multiple co-morbidities. If an excisional biopsy was not per-
formed, half of the respondents would perform an incisional biopsy (eg, 
punch biopsy). Three quarters of respondents recalled that their patients 
are seen within three months when referred to a specialist without a tissue 
diagnosis of melanoma.

Conclusion: FPs appropriately recognize that excisional biopsies are 
ideal in melanoma management; yet also recognize that they are inappro-
priate in certain situations. Half of FPs will move on to an incisional biopsy 
when excision is not appropriate. Continuing to support FPs with the skills 
and knowledge needed to perform biopsies will facilitate early diagnosis, 
and hopefully, improved survival.
Learning Objectives:
•	 To describe factors influencing the early diagnosis and referral of melanomas 

by FPs

27
A novel form of negative wound pressure 
therapy
R Chambers, G Rockwell
Ottawa, ON
Negative pressure wound therapy (NPWT) has been used increasingly by 
clinicians as a means of treating a multitude of surgical and non-surgical 
wounds. One such novel product is Smith and Nephews PICO dressing, 
designed as a low cost, single use, NPWT dressing for wounds of low to 
moderate (<300cc/week) exudate.
The authors objectives are to perform a cost analysis comparing conven-
tional wound dressings to VAC (KCI) to PICO (Smith and Nephew) as 
based on the cost to the ministry of health of both supplies and associated 
nursing care.
Methods: A review of all current literature regarding PICO dressings 
was carried out. Direct medical cost were estimated for a university based 
hospital in Ottawa, yielding expected cost for 1) simple serial dressings; 2)
VAC therapy; and 3) PICO dressings for wounds of low to moderate exu-
date. For ease of comparison, one month of standard therapy was used. 
Expert interview was used to establish frequency of associated dressing 
changes, home care nursing costs, and current best practice in regards to 
serial dressing composition.
Results: Baseline and expected costs were calculated for the three dif-
ferent treatment modalities. Serial dressings proved to have the lowest cost 
followed by PICO single use NWPT and then VAC over a one month 
period. Associated time of care in terms of hours of nursing required was 
also less for PICO dressings.
Discussion: Here we present a novel single use NPWT device show in 
previous small case studies to be equally effective to VAC dressings for 
similar wounds in terms of time need to treat and outcomes at an overall 
cost savings to the health care system. Further formal randomized control 
trials are necessary to confirm this in a clinical setting.
Learning Objectives:
This talk is geared toward improving understanding and knowledge base 

regarding:
•	 health care resource management
•	 product and service cost analysis
•	 critical literature review of novel therapeutic interventions

28
Patient safety is improved with the 
introduction of a surgical checklist in a minor 
operating room setting
K Cross, J Mahoney, A Khan, YM Leung, D Sarhan, N Zapata
Toronto, ON
Background: Adverse events have been reduced by checklist utiliza-
tion in the Major Operating Room. Minor surgery is a significant part of a 
plastic surgery practice (65% of all procedures) and is not as highly regu-
lated as the Major Operating room. The purpose of this study is to deter-
mine if a checklist could reduce adverse events in a minor operating room 
setting.
Methods: This is a prospective interventional study from April – 
November 2012 involving 240 patients at a university teaching hospital. 
The study group consisted of patients booked for a minor surgical proce-
dure requiring only local anesthetic in an ambulatory setting.
Subjects were enrolled sequentially with half receiving their procedure 
before and half after the checklist was implemented. Data were collected 
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by two independent observers not associated with the ambulatory care 
centre or the care of the patient. Outcome measures included human (eg. 
Hand hygiene, consent obtained), system (specimen identification), and 
patient (eg. Infection). χ2 analysis compared data pre and post intervention 
(SPSS version 21), with significance p<0.05, and results reported as OR ± 
95% CI.
Results: Subjects enrolled in the pre and post checklist did not differ 
with respect to age or gender. After checklist introduction, the surgeon was 
five times more likely (OR 5 [3-12]) to ask about patient allergies (χ2 [1]= 
21; p<0.0001), two times (OR 2 [1-3]) more likely to ask about blood thin-
ners (χ2 [1]=6.7; p<0.01) and four times more likely (OR 4 [2-9]) to obtain 
consent for the correct side (χ2 [1]=9.6; p<0.003). The surgeon was also six 
times more likely (OR 6 [3-10]) to perform hand hygiene before the surgi-
cal procedure (χ2 [1]=37; p<0.0001). The assistant, usually a medical stu-
dent or resident, was five times more likely (OR 5 [2-13]) to perform hand 
hygiene (χ2 [1]=12; p<0.001) post-checklist implementation. No differ-
ences were noted in patient factors (reduced infection or hematoma rates) 
pre and post implementation.
Conclusion: Surgical Safety Checklists in the minor operating room 
improved patient safety over the course of this study. Larger multicenter 
trials need to be performed to fully elucidate the true benefit on patient 
factor adverse events.
Learning Objectives: 
•	 The learner will value the importance of surgical checklists in the minor oper-

ating room setting as a tool to improve patient safety.

29
Plastic surgical randomized controlled trials: 
Challenges and opportunities for evidence 
based plastic surgery, A systematic review
S Voineskos, C Coroneos, N Ziolkowski, M Kaur, A Thoma,  
M Bhandari
Hamilton, ON
Purpose: To evaluate the plastic surgery literature by examining key 
components of quality of randomized controlled trials (RCTs) comparing 
surgical interventions.
Methods: An electronic search of the Plastic Surgery literature identi-
fied all RCTs involving humans, published from 2000 to 2012 that com-
pared one surgical intervention to another surgical intervention. Four 
reviewers (SV, CC, NZ and MK) independently, and in duplicate, assessed 
manuscripts for potential relevance, and performed data extraction.
Results: Of the 1745 hits obtained, 181 articles met the inclusion cri-
teria, representing 171 unique RCTs. One in five RCTs were conducted in 
the USA (20%) or the UK (18%). Publication rates of RCTs increased 
from 2.5/year (from 2000-2003) to 19/year (from 2004-2012). Here, we 
present a sample of 43 of 171 RCTs (the full data analysis of 171 RCTs will 
be available at the time of presentation). These RCTs demonstrated the 
following data: 28% of RCTs performed randomization properly, 4% of 
RCTs reported proper allocation concealment methods, 8% of RCTs 
blinded patients or an outcome assessor. Of the RCTs that did not blind 
their patients, we independently judged that 58% of these RCTs could 
have feasibly blinded the patients to their treatment. The concept of 
intention-to-treat is mentioned in 12% of RCTs and the average loss to 
follow-up rate was 10%. An a priori sample size calculation was reported 
25% of the time, while the median sample size was 40 patients.
Conclusions: We identified several reporting deficiencies and meth-
odological challenges in surgical RCTs. Reinforcement of reporting guide-
lines among plastic surgery journals and education may substantially 
improve quality of RCTs.
Learning Objectives:
•	 Participants will learn the key methodological safeguards that maximize the 

validity of a plastic surgery RCT assessing a surgical intervention.
•	 Participants will learn about trial characteristics of all plastic surgical RCTs 

published since the year 2000.

30
The role of prophylactic antibiotics in hand 
trauma: A systematic review and meta-analysis
J Klok, R Ashton, K Boyd
Ottawa, ON
Purpose: Traumatic hand injuries are common in plastic surgery. 
However, there is no consensus on the role of prophylactic antibiotics in 
complex hand injuries. The goal of this systematic review was to evaluate 
the use of prophylactic antibiotics in hand trauma and determine effect on 
infection prevention through meta-analysis.
Methods: The databases MEDLINE, CENTRAL, and EMBASE were 
searched electronically. Studies were eligible if they were randomized con-
trolled trials (RCTs) evaluating antibiotic use in hand trauma. Bite 
wounds, burns, and simple lacerations were excluded. Full-text selection 
and data abstraction were carried out by two reviewers independently and 
in duplicate. A meta-analysis of studies was conducted when possible. Sub-
group analysis based on injured structure and wound contamination was 
also performed.
Results: Nine eligible RCTs were identified. Eight of these studies were 
included in the meta-analysis. Pooled results for all included hand injuries 
did not show significant difference in infection outcome. Similarly, antibi-
otics in open fractures did not reveal benefit in combined data from four 
RCTs. However, a single RCT did show a significant increase in infection 
in open fractures without antibiotics. Additional subgroup analysis for 
specific hand injuries did not show a difference between intervention and 
comparison groups.
Conclusions: This is the first systematic review evaluating the use of 
antibiotics in hand injuries more complex than simple lacerations. Results 
from most individual studies as well as from pooled data do not support 
prophylactic antibiotics for the majority of traumatic hand injuries. While 
proper irrigation and debridement of hand wounds remain the standard of 
care to protect against infection, the routine use of antibiotics is not evi-
dence based.
Learning Objectives:
•	 To reconsider the appropriateness of prophylactic antibiotic use in patients 

with hand injuries
•	 To recognize that the literature to date does not show infection reduction with 

antibiotics in most complex hand injuries

31
The suitability of using the hamate for 
reconstruction of the finger middle phalanx 
base: an assessment of cartilage thickness
D Podolsky, J Mainprize, C McMillan, P Binhammer
Toronto, ON
Purpose: To compare the cartilage thickness of the distal surface of the 
hamate to the finger middle phalanx base to assess its suitability as an 
osteochondral graft.
Method: A three-dimensional laser scanner was used to construct com-
puter models of the hamate and finger middle phalanx base with and without 
cartilage using cadaveric specimens. The cartilage and non-cartilage surfaces 
were aligned and the distance between them calculated as the cartilage 
thickness. The mean, maximum and coefficient of variation (CV%; a 
measure of uniformity of cartilage distribution) as well as cartilage distribu-
tion maps were computed.
Results: The mean cartilage thickness of the hamate was 0.73±0.08 mm 
compared to the mean of the finger middle phalanx base of 0.40±0.12 mm. 
The maximum thickness of the hamate was 1.27±0.14 mm compared to 
the maximum of the finger middle phalanx base of 0.67 ± 0.14 mm. The 
CV% of the hamate was 27.8±4.2 compared to the CV% of the finger 
middle phalanx base of 26.6 ± 8.1. The cartilage thickness distribution of 
the hamate was consistent with the maximum thickness area spanning the 
median ridge. For the middle phalanx base, the most consistent pattern was 
also a maximum thickness area spanning the median ridge. However, over 
half the middle phalanx base specimens had maximum areas outside the 
median ridge.
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Conclusions: The distal surface of the hamate has significantly 
thicker cartilage than the finger middle phalanx base. Both the hamate 
and finger middle phalanx base have maximum areas spanning the median 
ridge, however this was more consistently observed with the hamate.
Teaching Objectives:
•	 At the end of this lecture, the learner will be able to assess the suitability of 

using hamate osteochondral grafts to repair the PIP joint with respect to carti-
lage thickness.

32
Opioid use following outpatient carpal tunnel 
release: are we prescribing too many?
Arash Izadpanah, B Peters, A Islur
Winnipeg, MB
Purpose: Over the last decade, there has been an increase in the num-
ber of opioid analgesic prescriptions.A better understanding of actual opi-
oid consumption after elective upper extremity surgery may lead to safer 
prescribing practices and less medication available for diversion. The pur-
pose of our study was to evaluate the use of opioid analgesia required fol-
lowing elective hand surgery and provide safer prescribing practices.
Method: A prospective study of all patients undergoing elective carpal 
tunnel surgery from March 2012-September 2012 was undertaken. Patients 
underwent open short-scar carpal tunnel release under local anesthetic. 
Patients were placed in bulky dressings (no splint) for 24 hours.Data col-
lected included age,gender, analgesic prescribed, satisfaction with pain 
control, number of tablets remaining, need for post-operative splinting, 
other analgesic medications used, and success of surgery. Exclusion criteria 
included: previous upper extremity surgery, pre-operative use of opioid 
medications, or pre-existing acute/chronic pain.
Results: Fifty-six patientswere enrolled into the study; 49 patients met 
the inclusion criteria and completed the study. Average age was 57 years 
(18-88 years of age) and females accounted for 66% of all patients. Forty 
tablets consisting of either Tylenol # 3 or Tramacetwas prescribed to all 
patients. Satisfaction rate with pain control was 98%. Average number of 
tablets consumed was 10.46 (0-40 tabs). More than 50% of patients con-
sumed less than 2 tablets. Average post-operative days requiring analgesia 
was 2.33 (0-7 days). One patient continued to have pre-operative symp-
toms. Five patients continued to wear their pre-operative splint for an 
average of two weeks. Overall, 1531 tablets were leftover for the entire 
cohort.
Conclusion: Excess analgesics are prescribed after elective carpal 
tunnel surgery and could potentially become a source for diversion. Opioid 
analgesics are typically required for one to three days post-operatively and 
should be prescribed in amounts less than 15 tablets.
Learning Objectives:
•	 The audience will develop better prescribing practices and understand the 

analgesia requirements for patients undergoing elective hand surgery.

33
An analysis of the relationship between eyebrow 
slope and wrinkle patterns in the peri-orbit and 
forehead regions
T DeLyzer, A Yazdani
London, ON
Purpose: The purpose of this study is to characterize changes in the 
wrinkle pattern of the peri-orbit and forehead region, and to correlate this 
with changes in eyebrow slope.
Method: Standardized AP facial photographs of 100 women aged 20- 
80 at rest were analyzed. Eyebrow slope was calculated using the height at 
the medial limbus and highest point. Wrinkle number and severity at the 
medial forehead (MF), lateral forehead (LF), glabella (GL), and lateral 
orbit (LO) were graded using a validated wrinkle severity score. The aver-
age number and severity at each site was compared across and within 
groups (decade of age) using the Kruskal-Wallis test. The Mann-Whitney 
U-test was used to identify significantly different pairings. Similar analysis 
was conducted across and within groups divided by incremental increases 
in slope.

Results: With increasing age there is a statistically significant differen-
tial increase in number and severity of wrinkles, with MF and LF plateau-
ing at the 5th decade, and LO and GL continuing to increase in older 
decades. The analysis showed that with decreasing slope there was a signifi-
cant increase in LO number and severity, and this increase was signifi-
cantly greater compared to MF and LF.
Conclusions: With aging there is a distinct pattern of wrinkle 
changes, with a differential increase of LO and GL wrinkles.
Eyebrow slope flattening with aging beyond the 5th decade is significantly 
correlated with increased LO wrinkle severity and number. This could be 
explained by unopposed orbicularis oculi action at the lateral brow. This 
information can help us to improve brow rejuvenation techniques.
Learning Objectives:
•	 At the end of this presentation the participants should be able to describe the 

contribution of wrinkle patterns to eyebrow slope.

34
Perioperative systemic steroids in rhinoplasty: 
systematic review and meta-analysis
CJ Coroneos, SH Voineskos, A Thoma
Mississauga, ON
Purpose: To estimate the effectiveness of systemic perioperative steroid 
treatment compared to placebo for patient and surgeon important out-
comes in rhinoplasty.
Methods: Electronic databases were searched for relevant trials 
(MEDLINE, EMBASE, Cochrane Library). Abstracts from national con-
ferences, articles in press and included bibliographies were hand searched. 
No language restrictions. Included studies were randomized controlled tri-
als of systemic perioperative steroid treatment versus placebo in rhino-
plasty evaluating at least one of the following outcomes: intraoperative 
bleeding, edema (four-point scale) and ecchymosis (four-point scale). Title 
and abstract screening and data extraction were performed in duplicate. 
Cochrane risk of bias tool was applied to included studies. Mean differ-
ences were calculated with 95% confidence intervals. Heterogeneity is 
incorporated into a random effects model. Quality of evidence for each 
outcome was assessed with the GRADE approach.
Results: 336 patients from eight studies are included. Perioperative 
steroid treatment is not associated with increased intraoperative bleeding 
(MD=13.7 ml, 95%CI=−11.3-38.7; p=0.28). At 24-hours, perioperative 
steroids decrease edema (MD=0.93, 95%CI=0.66-1.2; p<0.0001) and 
ecchymosis (MD=0.87, 95%CI=0.59-1.2; p<0.0001). At four-day assess-
ment, perioperative steroids decrease edema (MD=0.65, 95% CI =0.35-
0.94; p<0.0001) and ecchymosis (MD=0.61, 95% CI = 0.10-1.1; p=0.02). 
Minimal clinically important difference is 0.5 on each scale. Steroids are 
associated with a non-statistical or clinically important decrease in edema 
and ecchymosis at seven days. Results are consistent across subgroup analy-
sis of tapering doses and sensitivity analysis of risk of bias.
Conclusion: There is strong evidence to support systemic steroid 
treatment in rhinoplasty to reduce short-term edema and ecchymosis with-
out increased intraoperative bleeding. These findings are not present at 
seven-day assessment. We suggest analysis of patient satisfaction and long 
term cosmetic outcome.
Teaching Objectives:
•	 Participants will identify patient and surgeon important outcomes in rhino-

plasty reported in the literature.
•	 Participants will describe the short-term benefit of perioperative steroids.

35
A novel method for rhinoplasty training:  
a realistic three-dimensional nasal model
K Sun, J Schmitt, G Wilkes
Edmonton, AB
Purpose: Rhinoplasty is a complex surgical procedure with a steep 
learning curve and small margin for error. A realistic three-dimensional 
silicone nasal model has been developed and has the potential as a valuable 
hands-on training module for rhinoplasty training
Method: Computed tomographic data were acquired and used to create 
an anatomically accurate rhinoplasty training model. This is an updated 
modification to the prototype developed by Zabaneh et al.
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The nasal model consists of a transparent silicone skin that allows learner 
visualization of substructures. Refinement has also been made to better 
mimic anatomical layers of the nose, allowing for realistic surgical planes to 
be developed. A step-by-step instructional video is created using this 
model to highlight basic rhinoplasty techniques. Plastic surgery residents 
from the University of Alberta were invited to watch the video, followed 
by hands-on training using the rhinoplasty models. Questionnaires were 
distributed prior and following each rhinoplasty training session to the 
learners to assess for changes in comfort and competence for the 
procedure.
Results: We hypothesize that hands-on practice on the rhinoplasty 
models will improve surgical competency and comfort in plastic surgery 
residents.
Conclusion: Our three-demensional nasal model, in conjunction 
with our instructional video, can be a valuable educational asset in rhino-
plasty training.
Learning Objectives:
•	 Participants will be exposed to a novel method for surgical education that has 

a practical application to resident training.

36
Lidocaine and the tumescent technique
A Grant, R Richards
London, ON
Purpose: Tumescent Technique liposuction is a popular method of out-
patient body contouring. This technique allows for adequate removal of 
excess adiposity, requires minimal sedation, and may be performed in the 
clinic setting. There is no definite consensus on the optimum dose of lido-
caine required for the procedure, with reported dosages ranging from 7 mg/kg 
to 90 mg/kg. The most widely accepted dose is 35 mg/kg; however, this is 
often inadequate to perform liposuction on more than one body area. The 
purpose of this study was to review the dosage of lidocaine used in 
Tumescent Technique liposuction at our institution, and to determine the 
complication rate associated with increased dose.
Methods: A two-year retrospective chart review of patients who had 
outpatient liposuction at our centre was completed. Patient demographics, 
area of liposuction, lidocaine dose, and complications were recorded. 
Analysis was completed with SSP statistical software.
Results: Eighty-two patients were reviewed: 96% were female, and 
average age was 49 years. Over half of the patients had liposuction on more 
than one anatomic area. The average and median doses of lidocaine were 
44 mg/kg and 47 mg/kg, respectively. No major complications were 
reported; 8.5% had minor complications. The average dose used in patients 
with recorded complications was 49 mg/kg, and these complications were 
limited to nausea and lightheadedness. Heart rate was noted to increase 
postoperatively (p<0.01); however, there was no significant change in 
blood pressure.
Conclusions: This review suggests that higher doses of lidocaine 
may be used with the Tumescent Technique when performing liposuction 
on larger body areas. We have found it to be a safe and well-tolerated 
practice. 
Learning Objectives: 
•	 At the end of this presentation attendees should understand: (1) Tumescent 

technique liposuction; and (2) higher doses of lidocaine are safe to use in an 
outpatient setting.

37
Regional variation in rates of immediate breast 
reconstruction: It matters where you live in 
Ontario
J Platt, T Zhong, AM Easson, G Booth, R Moineddin, NN Baxter
Toronto, ON
Purpose: The objective was to examine whether immediate breast 
reconstruction (IBR) rates varied across census divisions (CDs) in Ontario, 
and whether access to a plastic surgeon (PS) influenced IBR rates.
Methodology: We identified a population-based cohort of women 
aged 18-65 who underwent mastectomy in Ontario between 2002 through 

2011 using administrative data. Locations of all PS were determined and 
total BR volume measured. Funnel plots were used to assess variation of 
individual CDs. The influence of PS supply (categorized by access to PS, by 
practice volume of BR) on observed area variation was evaluated using 
Poisson random effects regression.
Results: 18,712 women underwent mastectomy and 2411 had IBR 
(Ontario rate 12.9%). Only 61/257 (24%) active PS perform BR regularly 
(>once/month). Several individual CDs varied significantly from the 
Ontario rate. Regional differences in PS supply explained over 50% of area 
variation (p < 0.0001). The rate of IBR in CDs with very low access to a 
PS was 6.3% (RR 0.44, p<0.0001), whereas the rate in CDs with low or 
moderate access was 10.6% and 8.6%, respectively (RR 0.72, p=0.015 and 
RR 0.61, p=0.022, respectively) compared to CD with the greatest access 
(rate 14.3%).
Conclusions: This study showed that rates of IBR are low in 
Ontario, and some regions exhibited very low rates. We found that IBR 
rates are greatest in regions with access to PS that regularly performs BR 
and lowest in regions with limited access. Regional variation in rates of 
IBR may be addressed by improving patient access through strategies aimed 
at increased BR service provision by PS.
Learning Objectives:
•	 Participants will be able to define small area variation and describe potential 

reasons for variation of IBR in Ontario.

38
MRI volumetric analysis of breast 
fibroglandular tissue to assess risk of the 
spared nipple in BRCA 1/2 patients who are 
considering prophylactic nipple-sparing 
mastectomy
H Baltzer, O Alonzo, M Yaffe, K Metcalfe, E Warner, J Semple
Toronto, ON
Purpose: Prophylactic nipple sparing mastectomy (NSM) in BRCA 1/2 
mutation carriers is an option for risk reduction but remains controversial 
over concern that residual fibroglandular tissue (FGT) with malignant 
potential remains in the spared nipple. The objective of this study is to 
formally evaluate the residual volume of FGT in the spared nipple and 
identify sources of variability.
Methodology: A segmentation protocol was applied to breast MRIs 
from 105 consecutive BRCA 1/2 patients. The MRI segmentation quanti-
fied volumes for total breast FGT and nipple FGT at varying retroareolar 
thicknesses. The proportion of FGT in the nipple relative to the breast was 
calculated as the primary outcome. Associations between the proportion of 
FGT in the nipple (5mm) and patient characteristics were examined using 
uni- and multivariable analyses.
Results: At 5mm and 10mm retroareolar thickness, residual FGT com-
prised 0.24% (s.d. 0.15%) and 0.42% (s.d. 0.21%), respectively, of the total 
breast FGT (p<0.001, Cohen d = 0.03). Smaller breast volume, lower BMI 
(β: −0.428, p<0.001 and β: −0.3, p<0.009, respectively) and parity 
(p<0.009, Cohen d = 0.02) were predictive of greater proportion of residual 
FGT. A multivariable model included breast volume and parity (β: −0.46, 
p<0.0005 and β: 0.19, p<0.044, respectively; R2=0.28, F=16.5, p<0.0005). 
Conclusions: The proportion of FGT remaining in the spared nipple is 
extremely small. This proportion may be influenced by breast volume and 
parous status. Doubling the retroareolar thickness significantly increases 
the proportion, yet this likely does not translate into a clinically meaning-
ful increase. Overall, our findings support the current trend of increasing 
rates of prophylactic NSM performed in the BRCA 1/2 patient 
population
Learning Objectives:
•	 To review prophylactic NSM for risk reduction in BRCA 1/2 patients.
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39
Predictors of mastectomy flap necrosis in 
patients undergoing immediate breast 
reconstruction: A review of 718 patients
N Abedi, A Ho, A Knox, T Omeis, Y Tashakkor, S Macadam
Vancouver, BC
Purpose: Mastectomy flap necrosis (MFN) following mastectomy and 
immediate breast reconstruction can compromise post-surgical recovery, 
lead to additional surgeries, and compromise aesthetic outcome. The 
objective of this study was to determine if there is a difference in the rate 
of MFN in patients undergoing immediate alloplastic versus autologous 
breast reconstruction. The secondary objective was to identify additional 
patient and surgical factors that influence the rate of MFN.
Methods: A retrospective chart review of patients who underwent 
immediate breast reconstruction between 2003-2011 in the UBC Breast 
Program was performed. Demographic, oncologic, reconstructive, and sur-
gical data were compiled.
Results: 404 alloplastic and 314 autologous patients were reviewed. 
The overall rate of MFN was 12.9%. There was a trend towards higher 
MFN rate in the autologous group (15.2% vs. 11.6%, p=0.095). After 
controlling for age, BMI, smoking status, preoperative breast radiation, 
surgery duration, cancer side, mastectomy type, and postoperative chemo-
therapy, no association was found between reconstruction type and MFN. 
BMI greater than 30, smoking, and preoperative radiation were indepen-
dent predictors of MFN. Surgical factors including longer duration of sur-
gery and Wise pattern mastectomy incision were also found to be associated 
with increased odds of MFN.
Conclusion: We found no difference in the rate of MFN between 
immediate alloplastic and autologous reconstruction. A number of patient 
and surgical factors were found to be predictors of MFN. The results of this 
study will help surgeons tailor their reconstruction based on patient’s risk 
factors in order to minimize the incidence of MFN.
Teaching Objectives:
•	 The learners will be able to identify patient and surgical factors that increase 

the risk of MFN.
•	 The learners may consider these factors when counseling their patients on 

options for immediate breast reconstruction.

40
Breast reduction scars: A prospective survey of 
patients’ preference
H Farhang Khoee, C White, A Kattan, F Farrokhya, N Hynes
Hamilton, ON
Purpose: Reduction mammoplasty is a commonly performed procedure 
in plastic surgery; however, scarring is cited as a cause of postoperative dis-
satisfaction. The purpose of this study is to evaluate patient preferences 
between the three common breast reduction scar patterns (Horizontal, 
Wise, Vertical).
Methods: A total of 66 patients were recruited into the study prior to 
their consultation with the senior author (N.H.). Each patient was shown 
line drawings and postoperative photographs of the three breast reduction 
techniques: Horizontal, Wise, and Vertical. The patients then scored the 
scars on a modified Likert scale. The survey responses had no impact on 
the patients’ medical care. Non-parametric Friedman test was used to com-
pare the mean scores and univariate generalized linear regression analysis 
was performed to adjust for confounding factors. Post-hoc analysis was 
performed with Bonferroni. A p-value of 0.001 was statistically 
significant.
Results: The mean preference ranking was significantly higher for 
Horizontal compared to Wise and Vertical (p<0.001). The mean difference 
between Horizontal and Wise was 2.982 (95% CI 2.0 and 3.96), and mean 
difference between Horizontal and Vertical was 2.27 (95% CI 1.29 and 
3.25). There was no significant difference between the preference ranking 
of Wise and Vertical (p=0.264) and the mean difference was 0.71 (95% CI 
−0.27 and 1.7). Generalized linear regression analysis revealed that age, 
BMI, and torso/bra size had no significant effect on the preference 
ranking.

Conclusion: To our knowledge, this is the first study designed to 
prospectively evaluate patients’ preference with respect to postoperative 
scars. Our results provide evidence that the horizontal breast reduction is 
the preferred reduction technique with respect to scar placement.
Learning Objectives:
•	 To understand how scar placement varies with different breast reduction 

techniques and to learn patient’s preferences with respect to postoperative 
scars.

41
Optimizing patient-centred care in breast 
reconstruction: The importance of preoperative 
information and patient-physician 
communication
A Ho, A Klassen, S Cano, A Scott, A Pusic
Vancouver, BC
Purpose: In breast reconstruction, achieving patient satisfaction is a 
central goal. While much is known about clinical variables that may influ-
ence satisfaction, little is known about how the process of care (POC) may 
positively or negatively affect patient perceptions of outcome. The aim of 
this study was to examine how preoperative information and interactions 
with the surgical and medical team might influence patient satisfaction 
with the outcome of surgery.
Methods: A multi-centre, cross-sectional study design was employed. 
The BREAST-Q © (Breast Reconstruction Module) was administered in a 
postal survey to a cohort of breast reconstruction patients in the US and 
Canada. The association between patient satisfaction with the process of 
care and satisfaction with the outcome of breast reconstruction was evalu-
ated using linear regression analysis. Multivariate regression models were 
constructed to control for confounders and to identify possible predictors of 
satisfaction with breasts and satisfaction with overall outcome.
Results: The study sample (n=510; response rate was 66%) was charac-
terized by a mean age of 54.3±9.3 (21.0–81.0) and BMI of 25.2±4.3 
(16.3–48.9). On multivariate analysis, satisfaction with information and 
satisfaction with the plastic surgeon predicted higher satisfaction with 
breasts (adjusted for age, BMI, complications, study centre, adjuvant radio-
therapy, and procedure type; Information p<0.001, plastic surgeon p=0.003; 
R2=0.29) and higher satisfaction with overall outcome (Information 
p<0.001, plastic surgeon p<0.001; R2=0.31).
Conclusion: Patient-centred care is an important aspect of quality of 
care. Patient’s level of satisfaction with preoperative information and with 
their interaction with the plastic surgeon are important variables that sig-
nificantly influenced satisfaction with their breasts and overall outcome. 
Future research to develop methods to enhance information delivery and 
the surgeon-patient relationship may optimize outcomes in breast recon-
struction patients.
At the end of this presentation, the learner will be able to:
•	 Learn more about the BreastQ © Process of Care Scales and how it can be 

incorporated into clinical practice to evaluate patient-centred care.
•	 Gain a better understanding of how the BreastQ © Process of Care Scales is 

associated with the scales Satisfaction with Outcome and Satisfaction with 
Breasts.

•	 Appreciate that patient-centred communication of information as well as fac-
tors that promote a strong patient-surgeon relationship can have an important 
impact on patient outcomes.

42
Effects of chemotherapy and radiotherapy on 
the complication rates and aesthetic outcomes 
in immediate versus delayed autologous breast 
reconstruction
K Genoway, L Leung, A Knox, P Lennox, S Tyldesley, S Macadam
Vancouver, BC
Purpose: To compare outcomes in patients receiving neoadjuvant 
therapy (chemotherapy plus radiotherapy) before immediate breast recon-
struction and patients receiving adjuvant therapy (chemotherapy plus 
radiotherapy) before delayed breast reconstruction.
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Method: This study is a retrospective review of autologous (DIEP or 
p-TRAM flap) breast reconstruction patients between September 2000 
and August 2012. Outcomes include complication rates, aesthetic out-
comes and locoregional recurrence rates.
Results: One hundred and sixty nine women with a mean age of 
48±8 years were included in this review. The average length of surgical 
follow up was 746±703 days. One hundred and eleven patients had neoad-
juvant therapy prior to mastectomy and immediate reconstruction. In this 
group one patient developed total flap loss and one partial flap loss. Fifteen 
percent had mastectomy flap necrosis with 8% requiring revision surgery. 
Twenty seven percent had delayed wound healing. Fifty-eight patients had 
mastectomy and adjuvant therapy with delayed breast reconstruction. In 
this group no patients had total flap loss but three had partial flap loss. Ten 
percent had mastectomy flap necrosis with 5% requiring surgery. Twenty 
eight percent had delayed wound healing.
Conclusions: Patients that underwent immediate breast reconstruc-
tion following neoadjuvant therapy and mastectomy demonstrated higher 
rates of wound infection and mastectomy flap necrosis than patients with 
delayed reconstruction after adjuvant therapy and mastectomy. Rates of 
delayed wound healing were similar between the two groups.
Learning Objectives:
•	 Identify the effects of radiation and chemotherapy on autologous breast recon-

struction
•	 Review the timing sequence of chemotherapy and radiation in the setting of 

mastectomy and autologous breast reconstruction

43
Long–term outcome of severe craniofacial 
vascular malformation operated under cardiac 
bypass – 10 surgical procedure series
L Lessard, Ali Izadpanah, A Dobell, HB Williams
Montréal, QC
Introduction: Cardiopulmonary bypass (CBP) and circulatory arrest 
as an assist in the surgical excision of a severe facial vascular malformation 
was first described by Mulliken and Murray in 1979. Later on, its use had 
expanded for resection of intracranial vascular malformations. However, up-
to-date, there have not been any published series of these procedures being 
used in the resection of craniofacial vascular malformations.
Purpose: We sought to review the long-term outcome of the first 10 
surgical procedures performed at McGill University Health Centre 
(MUHC) for large vascular malformations resection using hypothermic 
CBP with or without circulatory arrest.
Methods: All consecutive patients at the MUHC who had a craniofa-
cial vascular malformation resected with the aid of CBP were reviewed. A 
comparison of the classic midline sternotomy with cardiac arrest to percu-
taneous femoral bypass with hypothermic “low-flow” was performed. 
Charts were reviewed for the operative intervention including bypass 
parameters, and short-term and long-term complications of the procedure.
Results: Cardiopulmonary bypass was used in nine patients for ten 
surgical procedures for the resection of a variety of craniofacial vascular 
malformations from 1987-2001. All lesions had sclerotherapy and embo-
lization of the feeding vessels 72-96 hours preoperatively. The average age 
of our patients was 21±13.4 years (2 to 37 years). Procedures were con-
ducted via either an open bypass or a closed femoral approach. There were 
no mortalities. There were two major cardiac intraoperative complications 
and one major postoperative complication, which were managed with no 
sequelae. The average length of postoperative hospital stay was 10 days. All 
patients went on to full recovery. The blood transfusions varied from 10 
units to zero for our last patient. In long-term follow-up, all patients had no 
recurrence of the aforementioned lesions.
Conclusions: The assistance and adjunct of CBP is a useful proce-
dure in the resection of very large vascular malformations, in selected cases. 
There were no major long-term complications in this series. With the 
evolution of our approach, the use of complete circulatory arrest was not 
required in the majority of cases, and an adequate resection was usually 
possible with the “low-flow” state alone as we developed this technique 
with more experience through the process. Long-term outcome indicated a 
complete resolution of the lesions.

Learning Objectives:
•	 The participant will be able to appreciate the role of cardiac bypass in manage-

ment of severe vascular malformations.
•	 The significance of low-flow hypothermic bypass and the evolution from no-

flow to low-flow is emphasized.

44
Long-term outcomes of retained hardware in 
post traumatic mandibular osteomyelitis
J Robb, G Louie
Edmonton, AB
PURPOSE: The development of osteomyelitis following open reduction 
and internal fixation of mandibular fractures often leads to infected non- 
union. This requires debridement followed by fracture stabilization to 
achieve bony union. In many instances this is achieved by placement of 
internal fixation devices. However, this is contrary to infectious disease 
principles, which advocates the removal of hardware for eradication of 
infection. The purpose of this study is to determine the long-term out-
comes of retained hardware required in the management of post- traumatic 
mandibular osteomyelitis.
METHODS: A retrospective chart review was performed on patients who 
had undergone open reduction and internal fixation of mandibular frac-
tures in the Capital Health Region in Edmonton between 2003-2012. This 
was cross-referenced with patients presenting with a mandibular infection 
requiring surgical intervention. Twenty-two patients who were identified 
with confirmed mandibular osteomyelitis form the basis of this study.
RESULTS: All of the patients were treated with debridement of infected 
devitalized bone and stabilization with internal plate and screw fixation. 
Following debridement, thirteen patients had a residual bone gap treated 
with a cancellous bone graft in the acute phase. All patients were treated 
with culture specific antibiotics. With the exception of one patient, all 
achieved radiographic bony union in the presence of retained hardware. 
None of those with bony union have presented with any further infection 
related complications in follow-up ranging from six months to nine years.
CONCLUSIONS: Our study suggests that the presence of hardware is not 
an impediment to achieving bony union in the setting of mandibular 
osteomyelitis. Furthermore, once union is achieved, hardware does not 
need to be removed to prevent future infectious complications.
Learning Objectives:
•	 At the end of this lecture, the learner may consider treating mandibular osteo-

myelitis without removal of hardware.

45
CT scan vs standard radiograph: Comparing 
radiation exposure, cost, and time utilization in 
the work-up of a suspected mandible fracture
J Saunders, L Yeung, E Brown
Vancouver, BC
Purpose: In many facilities, there is no standardized screening process 
for patients with suspected mandible fractures. Commonly patients requir-
ing operative management for a mandible fracture acquire pre-operative 
CT images for surgical planning, even if adequate plain films already exist. 
For this reason we wanted to determine if patients are receiving multiple 
excessive radiological investigations prior to definitive care at a suspected 
increased cost, time delay, and increased radiation exposure to the 
patient.
Method: We performed a retrospective analysis of 516 patients present-
ing to 4 Vancouver Hospitals for the management of a potential mandible 
fracture over the last 5 years. Patients were classified as initially being 
screened with a CT-scan or a plain x-ray and all subsequent pre-operative 
images were identified. Total Radiation dose, total radiological investiga-
tion cost, and time to diagnosis were calculated and compared.
Results: Individuals initially screened for a mandible fracture with a 
CT scan had significantly more radiation exposure (1.47 mSv vs. 0.37 mSv, 
p<0.0001). Patients with a mandible fracture, who were initially screened 
with a plain film received less total radiation (0.83 mSv vs. 1.47 mSv, 
p<0.0001). There was no difference in time delay to diagnosis depending 
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on the modality used to screen for a mandible fracture (16.2 vs. 16.4 hours, 
p=0.1093). Screening patients with plain films is significantly cheaper 
than using a CT scan ($101.88 vs. $176.81; p<0.0001), but there is no dif-
ference in total cost if the patient does have a mandible fracture ($192.20 
vs. $169.33, p=0.409).
Conclusions: All patients with a potential isolated mandible frac-
ture should be screened with a plain-film prior to obtaining a CT scan. 
Patients with a mandible fracture are managed faster at no additional cost 
if they are initially assessed with a CT scan.
Learning Objectives:
•	 Be able to recognize appropriate radiological screening procedures for potential 

isolated mandible fractures.

46
Approaches to orbital floor fractures among 
Canadian Plastic Surgeons: A national survey 
and a literature review
S Aldekhayel, H Al-Jaaly, OF Neel, AW Shararah, W Suliman,  
M Gilardino
Montréal, QC
Purpose: The treatment of orbital fractures continues to be managed by 
various surgical specialties with no clear consensus on optimal approach/
technique. This study summarizes the approach of members of Canadian 
Society of Plastic Surgeons (CSPS) to orbital fracture management, con-
trasted with that published by other specialties.
Methods: An electronic survey sent to 353 members of the CSPS. 
Comparison was made to a 10-year literature review (2002-2012) of surgi-
cal approaches and implants in Plastic Surgery, ENT, Ophthalmology, and 
Maxillofacial Surgery (OMFS). Inclusion criteria included studies of ≥ 10 
patients, English language, and clear reporting of patient numbers.
Results: The response rate was 71.7% of 120 eligible candidates. A 
third of plastic surgeons reported they are less likely to operate on these 
fractures relative to earlier in their career. Six factors have the greatest 
influence on operative decision: enophthalmos, hypophthalmos, positive 
forced duction, defect size, motility restriction, and persistent diplopia. 
The most common approach to the orbit is midlid/infraorbital (45%) fol-
lowed by transconjunctival (31%) and subciliary (24%). Medpor and 
Titanium are the most preferred implants (83%) compared to autologous 
materials (5%). The literature review demonstrated similarities between 
Plastic and ENT surgeons in implants preference (Medpor and autogenous 
bone), while OMFS prefer PDS and Ophthalmologists Medpor and 
Supramid. Subciliary is preferred by Plastic Surgeons and OMFS, whereas 
transconjunctival is popular among Ophthalmologists and ENT. Endoscopic 
approach is mainly preferred by ENT surgeons.
Conclusion: Interesting inter-specialty differences exist in managing 
orbital fractures likely related to different background training. However, 
some differences exist between Canadian Plastic Surgeons and the Plastic 
Surgery literature mainly in surgical approaches and implants used.
Learning Objectives:
•	 At the end of this session, learner will know the operative indications for 

orbital floor fractures of Canadian Plastic Surgeons and distinguish different 
management approaches among four different specialties.

47
Systematic review of materials used for orbital 
floor fracture repair
S Smith, A Ignatiuk, D Peters
Ottawa, ON
Purpose: Different materials are available for orbital floor fracture 
repair. We set out to identify and assess studies comparing outcomes of 
these repair materials. Material types assessed include: autogenous, allo-
plastic, resorbable and nonresorbable.
Methods: We searched The Cochrane Library, Ovid MEDLINE (1946 
to October 2012) and EMBASE (1990 to January 2013). Two review 
authors independently selected, assessed and extracted trial data. Our 
selection criteria included comparative studies assessing outcomes of two 
or more repair materials.

The primary endpoint included postoperative enopthalmos/exophthalmos. 
Secondary endpoints included: diplopia, gaze restriction and requirement 
for reoperation or implant removal.
Results: Our search resulted in 675 articles, of which, 22 articles were 
included in the review. A total of 2721 orbital floor fracture repairs were 
assessed in the included studies. The following materials were compared: 
autogenous bone (n=352), autogenous cartilage (n=44), lyophilized dura 
mater (n=195), synthetic absorbable (n=402), hydroxyapatite (n=191), 
porous polyethylene (n=637), porous polyethylene with titanium (n=95), 
titanium mesh (n=356) and patient specific titanium mesh (n=12). The 
primary endpoint, postoperative enopthalmos/exophthalmos, was reached: 
less frequently with titanium versus bone graft (odds ratio [OR] 2.69 with 
95% confidence interval [CI] 1.43 to 5.06), less frequently with synthetic 
resorbable versus bone graft (OR 2.28 with 95% CI 0.2 to 23.1), less fre-
quently with titanium versus synthetic resorbable (OR 1.91 with 95% CI 
0.47 to 7.72), fairly equally with titanium versus Medpore (OR 1.16 with 
95% CI 0.52 to 2.58) and fairly equally with Medpore versus Medpore-
Titanium (OR 0.96 with 95% CI 0.18 to 5.20).
Conclusion: This study assesses the risk of various clinical endpoints 
associated with different orbital floor fracture materials. Titanium mesh 
proved to be superior to synthetic resorbable materials and bone graft. 
There was no difference between medpore, titanium or medpore-titanium, 
suggesting that each of these materials are equally effective. Enopthalmos 
was most commonly observed in cases in which autologous bone was 
employed suggesting that this material was least effective for repairing 
orbital floor defects.
Learning Objectives:
•	 Participants will be able to describe the risks and benefits of various orbital 

floor fracture repair materials with regards to various postoperative clinical 
endpoints including postoperative enopthalmos/exophthalmos.

48
Comparing the use of 3-D photogrammetry and 
computed tomography in assessing 
craniosynostosis
O Ho, N Saber, D Stephens, A Clausen, J Drake, C Forrest, J Phillips
Toronto, ON
Purpose: Craniosynostosis is diagnosed using clinical assessment and 
computed tomography. With increasing awareness of radiation exposure 
associated risks, computed tomography use is particularly concerning in 
craniosynostosis patients because they are exposed at a younger age and 
more frequently than the average child. 3-D photogrammetry is advanta-
geous: it involves no radiation, is conveniently obtainable within clinic, 
and does not require general anesthesia. This study aims to assess how 3-D 
photogrammetry compares to computed tomography in the assessment of 
craniosynostosis.
Methods: CTs and 3-D photographs of patients who underwent cran-
iosynostosis surgery were assessed and aligned to best-fit. The intervening 
area between the CT and 3-D photogrammetry curves at the supraorbital 
bar in axial view were calculated. Statistical analysis was performed using 
t-test. 95% confidence intervals were determined and equivalence margins 
were applied.
Results: In total, 41 pairs of CTs and 3-D photographs were analyzed. 
The 95% confidence interval was 198.16 mm² to 264.18 mm² and the 
mean was 231.17 mm². When comparisons were made in the same bandeau 
region omitting the temporalis muscle, the 95% confidence interval was 
108.94 mm² to 147.38 mm² and the mean was 128.16 mm². Although sta-
tistically significant difference between the modalities was found, they can 
be attributable to the dampening effect of soft tissue.
Conclusion: Within certain error margins, 3-D photogrammetry is 
comparable to computed tomography. However, a dampening effect is 
attributable to soft tissue. 3-D photogrammetry may be more applicable for 
severe cases of craniosynostosis but not milder deformity. Further study is 
warranted before considering 3-D photogrammetry as an alternate modal-
ity for assessing craniosynostosis, the need for cranio-orbital reshaping and 
correction of dysmorphology.
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Learning Objectives:
•	 To understand 3-D photogrammetry technology and its potential uses in diag-

nosis and follow-up of craniosynostosis.
•	 To understand benefits and limitations of computed tomography and 3-D 

photogrammetry for craniosynostosis assessment.

49
Development of a novel tool to assess nurses’ 
and residents’ ability to monitor free flaps in 
the early post-operative period
K Cheung, JA Airth, F Farrokhyar, R Avram
Hamilton, ON
Purpose: Clinical assessment and monitoring of free flaps in the early 
post-operative period is essential to recognize and prevent flap failure.
Clinical monitoring, routinely performed by nurses and residents, remains 
the mainstay of practice. Currently, there is no reproducible way to deter-
mine if and when a clinician has the clinical skills to recognize a compro-
mised flap. The purpose of this study was to test the reliability and validity 
of a novel tool to evaluate clinicians’ ability to monitor free flaps in the 
post-operative period.
Methods: Using text and image-based clinical vignettes, a novel tool 
to evaluate participants’ knowledge, judgment, and confidence in assessing 
flaps was developed. Literature review and expert consensus was used to 
ensure construct and content validity. Pilot testing amongst plastic sur-
geons, plastic surgery residents, nurses, and medical students was per-
formed. Subgroup analysis of experienced clinicians (≥10 years of flap care) 
and novice clinicians (≤1 year) was performed to test convergent and dis-
criminant validity. Participants repeated the questionnaire at 1-2 weeks for 
test-retest reliability.
Results: Thirty-six participants, including 4 plastic surgeons, 8 plastic 
surgery residents, 18 nurses, and 6 other clinicians completed the assess-
ment tool. Mean experience in flap care was 11.7 years (range: 0-31) with 
a mean of 2.7 (range: 0-7) flaps cared for per month. Between assessors and 
test-retest reliability varied from 74-97% and 27-97%, respectively. 
Experienced clinicians were significantly more knowledgeable (p=0.034) 
and confident (p=0.014) in their assessment of the flaps compared to nov-
ice clinicians.
Conclusions: We have developed a novel tool that may be used to 
evaluate a clinician’s ability to monitor free flaps in the early post-opera-
tive period. Further testing is required to refine the measure and to estab-
lish utility in medical education and clinical practice.
Learning Objectives:
•	 Recognize the importance of clinical monitoring in the post-operative care of 

free flaps
•	 Understand the development of a validated scale to evaluate clinical skills for 

post-operative flap assessment.

50
Hyaluronic acid versus steroid injection in 
basal joint arthritis: A systematic review and 
analysis
J Lutfy, M Laschuk, K Boyd
Ottawa, ON
Purpose: Basal joint arthritis is initially managed with lifestyle changes, 
thumb spica splinting, and steroid injections. The injection of hyaluronic 
acid into the basal joint gained popularity, however the efficacy of the 
treatment varies. This systematic review compares the outcomes of 
hyaluronic acid versus steroid injections in basal joint osteoarthritis.
Methods: A systematic review was performed with an electronic search 
of PubMed, EMBASE and the Cochrane Central Register of Controlled 
Trials to identify articles (1950-November, 2012). Forty-four articles were 
found and read in their entirety. 8 articles studied hyaluronic acid, and only 
four articles met our inclusion criteria of randomized controlled-trials. 
Articles were reviewed for severity of osteoarthritis, product injected, 
repeat injections, pain relief and duration, upper limb functional improve-
ment, motor strength, range of motion, and cost analysis.
Results: Two of the four articles had data suitable for meta-analysis. 
Pooled data showed no significant difference in pain relief at six months in 

patients with clinical and radiological evidence of basal joint osteoarthri-
tis. The third study showed comparable pain relief at 6 months. The fourth 
study showed moderate superiority of hyaluronic acid in pain relief and 
lateral pinch strength at 6 months.
Conclusion: Despite increasing use of hyaluronic acid injection in 
joint arthropathies, there are limited studies comparing hyaluronic acid 
and steroid injections for treatment of basal joint osteoarthritis. There is 
no definitive data supporting the use of hyaluronic acid over steroids. Thus, 
further randomized controlled-trials are warranted to address the role of 
hyaluronic acid in treating basal joint osteoarthritis.
Teaching Objectives:
•	 Explore new medical treatment of basal joint osteoarthritis.
•	 Hyaluronic acid injections may have a role in the treatment of basal joint 

osteoarthritis.

51
Neurectomy with interpositional nerve 
grafting: A novel technique for the treatment 
of Morton’s neuroma
I Ratanshi, T Hayakawa, J Giuffre
Winnipeg, MB
PURPOSE: Recurrence rates of “Morton’s neuroma” following neurec-
tomy have been reported from 2% to 35% (Stamatis and Karabalis, 2004). 
To our knowledge, interpositional nerve grafting has not been attempted to 
help reduce recurrence of secondary neuromas or address post-excisional 
sensory deficits in the afflicted digits and web space. Here, we present a 
series of 11 cases employing the novel use of interpositional nerve grafting, 
which we postulate may alleviate residual numbness and recurrent 
neuralgia.
METHOD: A retrospective chart review of 9 patients (3M:6F; age range 
18-71; 11 neuromas) with clinical and radiographic evidence of Morton’s 
neuroma from August, 2003, to March, 2012, was undertaken. The surgical 
technique involved neurolysis of the involved common digital nerve 
within the intertarsal space and accurate delineation of the length of 
Morton’s neuroma to be excised. Distal to the neuroma, and distal to the 
bifurcation of the common digital nerve, a segment of proper digital nerve 
coursing into an adjacent toe was isolated. This segment, equal in length to 
the defect created by neuroma excision was harvested as an autogenous 
interpositional nerve graft. The graft was sutured between the common 
digital nerve and the proper digital nerve of the toe opposite the one where 
the nerve graft had been harvested. At final follow-up, patients were 
assessed for neuroma recurrence, 2-point discrimination and subjective 
changes in pain, numbness and overall satisfaction.
RESULTS: The average procedure time was 53±12 minutes. All 11 cases 
resulted in complete resolution of pain without recurrence, and return to 
full weight-bearing status. Sensation to the grafted hemi-web space 
returned in all but 1 case where numbness persisted. Wound dehiscence 
secondary to hematoma formation occurred in 1 case. No other complica-
tions were reported.
CONCLUSIONS: Interpositional nerve grafting is an adjunctive treat-
ment following Morton’s neuroma excision to reduce post-excision numb-
ness and reduce recurrence rates.
Learning Objectives:
•	 At the end of this session, participants will be able to describe surgical treat-

ment options for Morton’s neuroma.

52
Pennington-modified Kessler flexor tendon 
repair: Is the technique too difficult to reliably 
achieve?
MP Tremblay-Champagne, A Chollet, JC Lin
Montréal, QC
Purpose: Many flexor tendon repair techniques are described; their 
respective names often confused. One commonly used is the Pennington- 
modified Kessler repair, a 2-strand technique that relies on a locking loop 
configuration using a technically difficult single pass of the suture. The 
goals of this study are to evaluate the use of nomenclature by surgeons, and 
to evaluate the achievability of a locking loop repair.
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Methods: Twenty plastic surgeons were questioned regarding the repair 
technique used in their practice (name and diagrammatic representation). 
Following explanations, they were then asked to perform a Pennington-
modified Kessler tendon repair using a beef tendon model. The 20 tendons 
were then dissected to evaluate the loop configurations.
Results: 45% of surgeons had >10 years of practice and 25% were 
active members of the provincial replantation program. There was a 40% 
rate of correspondence between name and representation of techniques. 
The technique cited as most commonly used (45%) was the Pennington-
modified Kessler, with a correspondence rate of 78% between name and 
representation. A correct locking loop was performed in only 10% of 
model tendons. None of the surgeons using a Pennington-modified Kessler 
in their practice were able to perform a complete locking loop correctly.
Conclusions: The complexity of the nomenclature designating dif-
ferent flexor tendon repair techniques leads to its improper use. Furthermore, 
a suture technique for which resistance is based on a locking loop configu-
ration using a single pass of the suture is technically too difficult to reliably 
achieve, even for experienced hand surgeons. For this reason, as well as its 
reliance on only 2 strands, the Pennington modified Kessler should be 
discarded as a flexor tendon repair technique.
Learning Objectives:
•	 At the end of this presentation, the learner will be able to properly designate 

different repair techniques and correctly describe the locking loop configuration.

CSPS GUEST LECTURE

52A
Behind the Curtain: Surgical Judgement Beyond 
Cognition
Carol Anne Moulton
Toronto, ON
Carol-Anne Moulton MEd PhD FRACS, is an assistant professor, depart-
ment of surgery and co-director, hepatopancreatico-biliary (HPB) fellow-
ship program, University of Toronto (Toronto, Ontario). She also is a 
scientist at the University of Toronto Donald R. Wilson Centre for 
Research in Education, where her research work focuses on the psychoso-
ciological considerations of surgeon error and surgical judgment, as well as 
the social psychology of surgeons. As a clinician, her focus is on hepatopan-
creatico-biliary (HPB) surgical oncology.
Dr Moulton is a graduate of University of Melbourne Medical School, 
Australia. She completed general surgery training through the Austin 
Health campus, Melbourne, and earned certification from the Royal 
Australasian College of Surgeons (RACS), where she was the first recipi-
ent of the RACS Fellowship in Surgical Education. Dr Moulton completed 
a clinical fellowship in laparoscopic upper gastrointestinal/HPB surgery at 
St Vincent’s Hospital, Melbourne, and an HPB surgical oncology clinical 
fellowship at Toronto General Hospital. She received a masters of educa-
tion through a fellowship at the Donald R. Wilson Centre and University 
of Toronto, followed by a PhD from the Institute of Medical Science, 
Toronto, where she studied surgical judgment.

53
Assessing patient safety in Canadian ambulatory 
surgical facilities: A national survey
O Ho, F Lista, W Carman, D Lalonde, A Thoma, J Ahmad
Toronto, ON
Purpose: There is increasing interest in the public and professional 
medical community regarding standards of care in Canadian facilities 
where procedures are performed outside-of-hospitals. Limited data exists to 
reflect the Canadian experience with office-based surgery. The Canadian 
Association for Accreditation of Ambulatory Surgical Facilities (CAAASF) 
is a national organization formed in 1990 to establish and maintain stan-
dards to ensure surgical procedures done outside a public hospital are per-
formed safely. The aim of this study is to determine how many procedures 
are performed annually in CAAASF member facilities, as well as to exam-
ine complication rates. In addition, the practice of several key patient 
safety interventions was studied.

Methodology: All facilities accredited by the CAAASF were sur-
veyed. Surveys were sent by e-mail, fax and mail to all 69 CAAASF mem-
ber facilities. Three separate mailings were made in 2011. The survey 
focused on procedural data, complication rates and patient safety 
interventions.
Results: The response rate was 89% (61/69). In total, 40,240 estimated 
procedures were performed. A total of 263 complications were reported 
(0.007%). With regards to patient safety interventions, 93% used antimi-
crobial prophylaxis, 100% used strategies to maintain normothermia, and 
82% employed measures for venous thromboembolism prevention. 44% of 
facilities permitted procedures to be performed on patients with obstruc-
tive sleep apnea and all facilities had established criteria for preoperative 
evaluation of these patients.
Conclusion: This is the first study to report on the Canadian experi-
ence with office-based surgery and to provide a perspective on current 
standards of care practiced in accredited Canadian ambulatory surgical 
facilities. Appropriate accreditation, well-established patient safety related 
standards of care and careful patient selection form the basis for safe and 
effective office-based surgery.
Learning Objectives:
•	 To develop awareness of ambulatory surgical facilities and their practices in 

Canada.

54
Arterialization of the venous system for salvage 
of critical hand ischemia: A case series
T Liu, E Buchel, L Sigurdson, T Hayakawa, A Islur
Winnipeg, MB
Purpose: Limited salvage options exist for critical hand ischemia sec-
ondary to distal arterial disease, which are not amendable to bypass. 
Arterialization of the venous system in the upper extremity has recently 
regained attention, however only scattered cases are reported in the litera-
ture. Our study aims to determine the outcome of venous arterialization to 
assess its clinical feasibility in limb salvage.
Method: All patients who underwent venous arterialization for hand 
ischemia at a single institution were retrospectively reviewed. Indications, 
operative details, preoperative and postoperative findings as well as 
requirement of further amputations were studied.
Results: Eight hand arterializations were performed in six patients with 
mean age of 55 (range 33 to 75) who presented with severe ischemic pain 
of the hand and clinical evidence of arterial vascular insufficiency. There 
were two hands with acute ischemia (symptoms under one week) and six 
with chronic symptoms. Etiology includes atherosclerosis (4), severe 
Raynaud’s disease (2), distal arterial occlusion secondary to intravenous 
drug use (1), and distal arterial aneurysm and diffuse narrowing due to 
Buerger’s disease (1). All cases were distal arterial occlusions not amend-
able to bypass that were confirmed on pre-operative imaging. The cephalic 
vein was placed end-to-side into the radial artery in the vicinity of the 
wrist in all cases. During a mean follow-up period of 6.8 months (range 1.5 
to 17), all patients exhibited immediate pain reduction, and improvement 
in their associated sequelae of ischemia. All arterialized hands survived. 
Two patients presenting with acute ischemia required fingertip amputa-
tions for ischemic changes that were irreversible despite venous 
arterialization.
Conclusions: Our study is the largest series to date to demonstrate 
that venous arterialization may be a valuable salvage option in acute and 
chronic arterial ischemia of the hand when traditional forms of revascular-
ization are not feasible.
Learning Objectives:
•	 Participants will consider the efficacy of venous arterialization in ischemic 

hand salvage.
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55
Nerve transfers and cortical plasticity: To what 
extent does it occur?
L Korus, T Miller, J Barko, D Ross
London, ON
Purpose: In order for nerve transfer surgery to be successful a degree of 
cortical plasticity or “re-learning” is required. It is thought that the greater 
the time from surgery or transfer, the more independently a recipient 
muscle will function – relying less on donor muscle activation for its own 
recruitment. We hypothesize, however, that cortically plasticity does not 
occur to the degree that has been described – which in part could explain 
poorer results seen in antagonistic nerve transfers.
We evaluated long-term results of a variety of different transfers in order to 
determine how truly independently the recipient muscles were 
functioning.
Methods: Three different transfers were assessed – each in two differ-
ent anatomic positions. In the first position, the donor muscle was 
recruited, or caused to “fire” and in the second position the donor muscle 
was relaxed. Strength was assessed clinically (MRC scale), objectively (kg 
of force) and electrophysiologically. The contralateral limb was used as a 
control to account for any intrinsic changes in strength due to limb 
positioning.
Results: Average time since surgery was 5.4 years (range 3.9 - 6.8).
Donor muscle recruitment was found to increase average strength by at 
least one MRC grade and was found to have greater influence on objective 
strength of recipient muscle. Additionally greater motor unit recruitment 
was seen on EMG with donor muscle activation.
Conclusions: Cortical plasticity may not occur to the extent that 
has previously been hypothesized. These findings may have implications 
for consideration of future antagonistic transfers, as well as have implica-
tions for how these transfers are rehabilitated.
Learning Objectives:
•	 Participants will learn to identify the difference between synergistic and 

antagonistic nerve transfers as well as develop an overview of our current 
understanding of the extents of cortical plasticity with nerve transfer.

56
Revision carpal tunnel surgery: A 10-year review 
of intraoperative findings and outcomes
K Davidge, L Zieske, G Ebersole, I Fox, S Mackinnon
St Louis, Missouri, USA
Purpose: To evaluate intraoperative findings and outcomes of revision 
carpal tunnel release (CTR), and to identify predictors of pain outcomes.
Methods: A retrospective cohort study was performed of consecutive 
patients undergoing revision CTR (2001-2012). Patients were classified 
according to presentation with persistent, recurrent or new symptoms. 
Study groups were compared on baseline characteristics, intraoperative 
findings, and outcomes (strength, pain). Within each group, changes in 
postoperative pinch, grip strength and pain were analyzed. Predictors of 
postoperative average pain were examined using both linear and logistic 
regression analyses.
Results: Revision CTR was performed in 97 extremities (87 patients). 
Symptoms were classified as persistent in 42 (43%), recurrent in 19 (20%) 
and new in 36 hands (37%). The recurrent group demonstrated more dia-
betes and a longer interval from primary CTR, and was less likely to pres-
ent with pain (p<0.05). Incomplete release of the flexor retinaculum and 
scarring of the median nerve were common intra- operative findings over-
all. Nerve injury was more common in the new group (p<0.0001). Post-
operative pinch, grip strength, and pain significantly improved from 
baseline in all groups, apart from strength measures in the recurrent group. 
Persistent symptoms (p=0.017) and >1 prior CTR (p=0.015) had higher 
odds of worsened/no change in postoperative pain. Higher preoperative 
pain (p=0.008), use of pain medication (p=0.002), and workman’s com-
pensation (p=0.033) were significant predictors of higher post-operative 
average pain in multivariable analyses.
Conclusions: Carpal tunnel surgery can have devastating conse-
quences. Most patients do improve following revision CTR, but a methodi-
cal approach to diagnosis and adherence to safe surgical principles are 

critical to success. Symptom classification, number of prior CTR, baseline 
pain, pain medications, and workman’s compensation status are important 
predictors of pain outcomes in this population.
Learning Objectives:
•	 To understand outcomes of recurrent carpal tunnel surgery, and intraopera-

tive findings associated with persistent, recurrent, and new symptoms.

57
Temporal trend of carpal tunnel release surgery
N Fnais, N Alarfaj, T Gomes, S Alissa, J Mahoney, M Mamdani
Toronto, ON
Background: Carpal tunnel release (CTR) surgery is among the 
most common hand surgeries, although little is known about its epidemiol-
ogy. In this study, we aimed to investigate temporal trends, age and gender 
variation and current practice patterns in CTR surgeries.
Methods: We conducted a population-based time series analysis among 
over 13 million residents of Ontario, Canada who underwent operative 
management for carpal tunnel syndrome (CTS) from April 1, 1992 to 
March 31, 2010 using administrative claims data.
Results: The primary analysis revealed a fairly stable surgical procedure 
rate of approximately 10 patients per 10,000 population per year receiving 
CTRs without any significant, consistent temporal trend (p=0.94). 
Approximately 13% of patients undergoing a CTR surgical procedure had 
a nerve conduction study prior to their procedure. Secondary analyses 
revealed significantly higher procedure rates among older patients relative 
to younger patients. The annual surgical procedure rate among those age > 
75 years increased to over 25 patients per 10,000 population (p<0.01), 
whereas the rate for those age 15-35 years declined over time to approxi-
mately 3 per 10,000 population (p=0<0.01). CTR surgical procedures were 
approximately two-fold more common among females relative to males. 
Lastly, CTR procedures are increasingly being conducted in the outpatient 
setting while procedures in the inpatient setting have been declining 
steadily – by 2010, approximately one-third of CTR procedures were being 
performed in the outpatient setting (18.7%, p<0.01).
Conclusion: CTR procedures are conducted at a rate of approxi-
mately10 patients per 10,000 population annually with significant varia-
tion with respect to age and gender. CTR procedures in ambulatory care 
facilities may soon outpace procedure rates in the in-hospital setting.
Learning Objectives:
•	 The participant will be able to identify temporal trends, age and gender varia-

tion and current practice setting patterns in carpal tunnel release surgery.
•	 Carpal tunnel release surgery in the ambulatory care setting is generally less 

expensive and more efficient than in-hospital surgery, therefore, surgeons 
should take this issue into consideration when determining the surgical tech-
nique and setting for CTR surgery. This may have a substantial economic 
impact on hospital resources and health care costs.

58
A prospective multidisciplinary multicentre 
assessment of the scratch collapse test as an 
adjunct for evaluating carpal tunnel syndrome
A Ignatiuk, T Nodwell, S Chitte, G Wolff, K Boyd
Ottawa, ON
Purpose: The Scratch Collapse Test (SCT) has been previously proven 
to be a statistically significant adjunct in the clinical assessment of periph-
eral neuropathies. This study aimed to prospectively compare the SCT to 
other diagnostic manoeuvres in the evaluation of carpal tunnel syndrome 
(CTS) and to confirm whether the SCT can be blocked by topical anes-
thesia for assessment of additional sites of compression.
Method: Consecutive patients presenting with symptomatic CTS were 
prospectively enrolled over a six month period. Three diagnostic adjuncts 
for assessment of CTS (Tinel, Phalen, and the SCT) were performed by 
members of the Electrodiagnostic Laboratory, the Division of Plastic 
Surgery, and the Division of Physiatry. In each patient with a positive SCT, 
a topic anesthetic skin refrigerant (PainEase) that decreases the nerve 
conduction velocity of C fibers and A-delta fibers was used to eliminate the 
ipsilateral positive SCT. Other potential sites of nerve compression were 
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then assessed using the SCT. Exclusion criteria included patients with prior 
carpal tunnel release, impaired shoulder function, or inability to partici-
pate in the test.
Preliminary Results: Approximately fifty consecutive patients 
with positive electrodiagnostic studies were enrolled. Preliminary sensitivi-
ties for Tinel, Phalen, and the SCT were 57%, 79%, and 71% respectively.
Preliminary specificities were 100% for all tests. The use of PainEase was 
successful at supressing the SCT at the wrist in all patients and additional 
sites of median nerve compression were found in several patients.
Conclusions: The SCT is comparable in both sensitivity and speci-
ficity to other diagnostic adjuncts for CTS and may be more reliable than 
traditional examinations. The SCT was blocked by topical anesthesia.
The clinical usefulness of this test includes more precise localization of 
nerve compression sites including within the carpal tunnel itself as well as 
other potential sites of compression.
Learning Objective:
•	 Participants will be aware of how to perform the SCT and utilize PainEase 

topical spray to assess multiple nerve compression sites.

59
Ambulatory cleft lip surgery: A value analysis 
and applications to the healthcare system
J Arneja, C Mitton
Vancouver, BC
BACKGROUND: Health systems face fiscal constraints since neither is 
there an endless supply of resources, nor are there reliable ways to control 
patient demand.
Some form of prioritization occurs as to what services to offer and which 
programs to fund. An data driven approach to decision making is requisite 
which incorporates outcomes including safety and quality in the setting of 
fiscal prudence. A value model championed by Michael Porter encom-
passes these parameters where value is defined as outcomes divided by cost. 
The purpose of this study is to assess ambulatory cleft lip surgery from a 
quality and safety perspective, and assess costs associated with ambulatory 
cleft lip surgery in North America. Conclusions will be drawn as to how 
the overall value of cleft lip surgery may be enhanced.
METHODS: A value analysis was performed. Analyses of published 
manuscripts related to ambulatory cleft lip repair over the past 30 years was 
performed to determine what percentage of patients would be candidates 
for ambulatory cleft lip repair from a quality and safety perspective. An 
economic model was constructed based on costs associated with the inpa-
tient stay related to cleft lip repair.
RESULTS: Upon analysis of the published reports in the literature, cur-
rently a minority of patients are discharged in an ambulatory fashion 
(28%) following cleft lip repair. Further analysis suggests 88.9% of patients 
would be safe candidates for same-day discharge. From an economic per-
spective, the mean cost per patient for ambulatory cleft surgery to the 
health care system in the United States was $2390, and in Canada $1800.
CONCLUSIONS: The present analysis reviewed germane publications 
over a thirty-year period, ultimately suggesting that ambulatory cleft lip 
surgery results in preservation of quality and safety metrics for most 
patients. The financial model illustrates a potential cost savings through 
the adoption of such a practice change. For appropriately selected patients, 
ambulatory cleft surgery enhances overall health care value.
Learning Objective:
•	 To understand how a value model can apply to ambulatory cleft lip surgery.

60
A retrospective analysis of functional outcomes 
of the hybrid palatoplasty technique:  
a twenty-year experience
MC Swan, D Fisher, P Klaiman, S Fishback, HM Clarke
Toronto, ON
Purpose: The hybrid palatoplasty technique for complete unilateral (or 
mixed bilateral) cleft palate repair consists of a Veau flap on the lesser segment 
and a bipedicled flap on the greater segment by utilizing a Von Langenbeck 
relaxing incision. The alveolar cleft is left intentionally unrepaired.

Although first described in 1996, the functional results of the hybrid tech-
nique have hitherto not been reported.
Methods: With Research Ethics Board approval, a retrospective review 
of all hybrid palatoplasties performed at The Hospital for Sick Children 
between 1989 and 2009 was performed. Patients were followed-up until a 
minimum age of five years. The primary outcome measures were the post-
operative fistula rate and the incidence of velopharyngeal incompetence 
(VPI).
Results: The cleft database identified 205 cases of hybrid palatoplasty 
over the twenty-year period. To date 121 complete charts have been made 
available for evaluation. Thirty-three patients (27%) were female. The 
majority (95%) had a Veau type III cleft. Ten patients (8%) were syndro-
mic. The mean age at primary palatoplasty was 1.16 years (SD 0.33). No 
post-operative fistulae were recorded.
Five-year follow-up data was available for 100 patients, with a mean fol-
low-up of 7.97 years (SD 1.94). Normal velopharyngeal function was 
recorded in 65 patients. VPI was documented in 35 patients (35%): a sin-
gle patient awaits further speech investigation, 12 had a secondary Furlow 
procedure (with four scheduled) and 17 had a pharyngeal flap (with one 
scheduled). When excluding syndromic cases, the VPI rate was 31%. The 
mean age at secondary speech surgery was 8.29 years (SD 1.66).
Conclusions: The hybrid technique is associated with a low risk of 
fistula formation and preliminary data suggests a VPI rate of 31%.
Learning Objectives:
•	 Participants will understand the expected functional outcomes following 

hybrid palatoplasty with respect to fistula formation and speech.

61
A systematic review of the effectiveness of 
mandibular distraction in improving airway 
obstruction in children with mandibular 
hypoplasia
Y Tahiri, A Viezel-Mathieu, S Aldekhayel, J Lee, M Gilardino
Montréal, QC
Background: Distraction Osteogenesis (DO) is an effective tech-
nique to elongate the deficient mandible. The purpose of the present study 
was to specifically evaluate the effectiveness of DO in the treatment of 
airway compromise in patients with mandibular hypoplasia.
Method: A comprehensive literature review was performed. Inclusion 
criteria were studies involving isolated distraction of the mandible, English 
language, and results that included data about airway changes. Selected 
manuscripts were analyzed with regards to patient demographics, principle 
diagnosis, distractor type, distraction protocol, pre and post-distraction 
airway status and complications.
Results: Forty-nine manuscripts met inclusion criteria, resulting in 
611 patients with craniofacial malformations who underwent mandibu-
lar DO. The mean age of the patients at the time of the procedure was 
17.4 months. The most common diagnoses were Pierre Robin sequence 
(52%), mandibular hypoplasia (11%), Goldenhar Syndrome (6%), and 
Treacher-Collins Syndrome (6%). In 91.4% of cases, mandibular DO was 
found to be successful in the treatment of airway obstruction. 148 (88.6%) 
of the 167 patients who were tracheostomy dependent at the time of the 
procedure were successfully decannulated. DO was reported to avoid the 
need for tracheostomy in 270 of 444 (60.8%) patients. Among the patients 
who had obstructive sleep apnea, only two cases had persistent symptoms 
post-mandibular DO (96.4% resolved). A 26% overall complication rate 
was noted. The mean time of follow up was 26.7 months.
Conclusions: In addition to its positive effect on facial appearance, 
mandibular DO is an effective procedure for the treatment of airway 
obstruction associated with congenital craniofacial defects involving man-
dibular hypoplasia.
Learning Objective:
•	 The learner will be able to describe the effectiveness of mandibular DO for the 

treatment of airway obstruction in children with mandibular hypoplasia.
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62
Outcome analysis after helmet therapy using 3D 
photogrammetry in patients with deformational 
plagiocephaly: The role of root mean square
MB Moghaddam, TM Brown, A Clausen, T DaSilva, CR Forrest
Toronto, ON
Purpose: Deformational plagiocephaly (DP) is a multifactorial non- 
synostotic cranial deformity with a reported incidence as high as 1 in 7 
infants in North America. Treatment options have focused on non- opera-
tive interventions including head repositioning and the use of an orthotic 
helmet device. Previous studies have used linear and two dimensional 
outcome measures to assess changes in cranial symmetry after helmet 
therapy. Our objective was to demonstrate improvement in head shape 
after treatment with a cranial molding helmet by using Root Mean Square 
(RMS), a measure unique to 3D photogrammetry, which takes into 
account both changes in volume and shape over time.
Method: Three dimensional photographs were obtained before and 
after molding helmet treatment in 40 infants (4-10 months old) with 
deformational plagiocephaly. Anatomical reference planes and measure-
ments were recorded using the 3dMD Vultus® analysis software. RMS was 
used to quantify symmetry by superimposing left and right quadrants and 
calculating the mean value of aggregate distances between surfaces.
Results: Over 95% of the patients demonstrated an improvement in 
symmetry with helmet therapy. Furthermore, when the sample of infants 
was divided into two treatment subgroups, a statistically significant correla-
tion was found between the age at the beginning of treatment and the 
change in the RMS value. When helmet therapy was started before seven 
months of age a greater improvement in symmetry was seen.
Conclusions: This work represents the first application of the tech-
nique of RMS analysis to demonstrate the efficacy of treatment of deforma-
tional plagiocephaly with a cranial molding helmet.
Learning Objectives:
•	 Recognize the three dimensional nature of DP and the limitations of 2D cra-

nial measures;
•	 Understand treatment options for DP with emphasis on the use of a cranial 

molding orthosis;
•	 Achieve familiarity with the role of 3D photogrammetry as an outcome mea-

sure in DP.

63
Age-based approach to sagittal synostosis: 
Application of extended strip craniectomy (ESC) 
and total cranial vault reshaping (TCVR) 
techniques
C Forrest
Toronto, ON
PURPOSE: Little consensus exists as to the procedure of choice in the 
management of sagittal synostosis. The purpose of this study was to compare 
outcomes and complications following a TCVR procedure (>6 months of 
age) and ESC with post-operative molding helmet therapy (<6 months 
of age) using morphometric CT-based/3D camera analysis.
METHOD: 126 patients with sagittal synostosis seen at the Hospital for 
Sick Children, Toronto between 1999-2011 underwent surgical treatment. 
Morphology was assessed by CT-based morphometric analysis or 3D 
(3dMD, Atlanta, GA) camera analysis. Complications were tabulated.
RESULTS: Eighty-one patients (66M;15F, 5.3 months of age) underwent 
ESC and 45 patients (38M;7F, 26.1 months of age) underwent TCVR 
(mean follow-up of 17±11 months). No mortalities were encountered. 
Surgical cost, length of stay, surgical time, transfusion rates and major 
complications were greater in the TCVR group (p<0.05). CT-based out-
comes analysis demonstrated excellent improvement in sagittal profile at 
one-year post-op in both groups. 3D photometry demonstrated pre and 
post-op changes in cranial form with no differences between surgical 
technique.
CONCLUSIONS: Surgical management of sagittal synostosis should be 
based upon patient age. ESC is effective for infants six months of age and 
under taking advantage of rapid brain growth and thin bone to allow for 

physiologic remodelling of the infant calvarium. Vault reshaping tech-
niques are applicable in those over 6 months of age.
Learning Objectives:
•	 To understand the craniofacial stigmata of sagittal synostosis
•	 To become familiar with surgical treatment options of sagittal synostosis
•	 To understand outcomes and complications following surgery for sagittal 

synostosis

64
A cost-benefit analysis comparing custom 
computer-generated craniofacial implants vs. 
traditional bony cranioplasty for congenital 
and traumatic cranial deformities
M Gilardino, Ali Izadpanah, M Karunanayake, H Al-Ajmi,  
O Fouda Neel
Montréal, QC
Purpose: Cranioplasty for cranial defects can be performed either with 
gold- standard autologous bone grafts and osteotomies or alloplastic mate-
rials in skeletally mature patients. Recently, custom computer-generated 
implants (CCGI) have gained popularity due to their patient-specific, pre- 
operatively designed anatomic forms and obviated donor site morbidity. 
Besides their apparent advantages in properly selected patients, however, a 
cost-benefit analysis has not been performed. The purpose of the present 
study was to compare the perioperative cost-benefit of cranioplasties per-
formed with autologous techniques versus CCGI for both traumatic and 
congenital reconstructive indications.
Methods: A retrospective chart review of patients who underwent 
cranioplasty from 1990 to January 2013 at our centre was performed. Costs 
were calculated to include operative lengths, length of hospital/ICU stay, 
hardware utilized and need for transfusion.
Results: The average total cost per case for autologous reconstruction 
(n=16) was 3.7% higher than CCGI (n=5) cranioplasty ($25,528.34 com-
pared to $24,592.80). Operative and anesthesia time were 51% and 37% 
less, respectively, in the CCGI cases. The average length of hospitalization 
was 49% less in CCGI cases. Blood transfusion was required in two autolo-
gous cases but was not required in any CCGI cases. None of the CCGI 
cases required revision for contour deformity or resorption whereas 38% of 
autologous reconstructions required a revision cranioplasty and 31% dem-
onstrated bony resorption.
Conclusion: The analysis of our experience demonstrated an overall 
minor cost advantage and a significant patient benefit (decreased OR time, 
hospitalization and revision rate) of CCGI cranioplasty over traditional 
autologous bone techniques. These promising preliminary results warrant 
future studies to determine a definitive cost-benefit and complication com-
parison between the techniques.
Learning Objectives:
•	 To compare the potential cost-benefit of CCGI vs. autologous cranioplasty 

for both traumatic and congenital reconstructive indications.

CANADIAN EXPERT PANEL
Aesthetic Breast Surgery: Achieving Better 
Outcomes
Chair/Moderator: Frank Lista
Participants: Elizabeth Hall-Findlay, Brian Peterson, Wayne Carman

Ross Tilley Lecture
64A
All the Pieces of the Puzzle
JL Giuffre
Winnipeg, MB
The Ross Tilley scholarship provides opportunities for young surgeons to 
gain insights and skills from national and international settings. I would 
like to graciously thank the Ross Tilley Scholarship committee for allowing 
me to realize the objectives of this prestigious scholarship while completing 
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a Hand Surgery Fellowship at the Mayo Clinic, Rochester, MN from July 
2009 through June 2010. During this fellowship I had a unique opportunity 
to apprentice under numerous internationally respected surgeons. My men-
tors were both orthopedic and plastic surgeons and I owe a great debt of 
gratitude to Drs. Alexander Shin, Allan Bishop, Richard Berger, Steven 
Moran, Marco Rizzo, Peter Amadio, and Bassam Elhassan. This fellowship 
was very unique in that it offered comprehensive training in complicated 
wrist surgery (including reconstructions of scapholunate and lunotriquetral 
ligaments; reconstructions of the DRUJ, treatment of carpal fractures and 
various carpal fusions), reconstruction of the brachial plexus (including 
nerve grafting, nerve transfers, tendon transfers, free functioning muscle 
transfers and arthrodesis) as well as in general hand surgery. After complet-
ing the fellowship, an orthopedic colleague and I established a new plastic/
orthopedic surgery hand and upper extremity program.
The spectrum of this practice now includes the treatment of complex hand 
and wrist injuries, the treatment of congenital upper extremity anomalies, 
repair and reconstruction of various tendinous, muscular, and nervous 
pathologies, coverage of upper extremity soft tissue defects, free function-
ing muscle transfers and nerve transfers for brachial plexus and peripheral 
nerve disorders and vascularized bone flaps.
I feel honored to present a vignette of an amazing fellowship year at the 
Mayo Clinic Rochester and hope to also demonstrate how it has shaped 
the practice of a young Plastic Surgeon. It will illustrate a journey from the 
clinic, to the lab, to the operating room and into current practice. All the 
pieces of the puzzle.

65
Rapid insufflation using the roller pump: 
achieving better intra-operative hemostasis and 
temperature control in patients with burns 
>40% TBSA
K Mowbrey, H Shankowsky, E Tredget
Edmonton, AB
Purpose: Patients presenting with burns >40% TBSA require signifi-
cant debridement and grafting procedures. Two substantial challenges 
during these surgeries are limiting blood loss, and maintaining normother-
mic temperature. To overcome these challenges, several techniques have 
been developed, including the Pitkin syringe and the pneumatic tourni-
quet methods, which aim to insufflate large amounts of hyperthermic, 
hemostatic solutions intraoperatively. In this retrospective trial, we com-
pared the abilities of the pneumatic tourniquet technique and the roller 
pump to achieve intraoperative hemostasis and prevent hypothermia.
Methods: We conducted a case-controlled, retrospective review of 
patients with >40% TBSA burns, treated either with the rapid infusion 
roller pump, or the pneumatic tourniquet technique. Each group was con-
trolled for %TBSA, presence of inhalation injury, age, and admission date. 
Information collected included units of blood products required during 
each procedure, as well as the lowest intraoperative temperature, and the 
average temperature drop from pre-operative to intra-operative.
Results: Data was collected and analyzed from 10 case-controlled 
patients in each group using Excel and SPSS.
Roller Pump (n=10), Control (n=10) Average units RBC / patient (units) 
: 1.5±0.4 * Mean Temp Decrease (°C): 1.0±0.1 * Lowest Intra-op Temp 
(°C): 36.0±0.2 * Insufflation / Procedure (cc): 7570.1±963.3 * Duration of 
Procedure (min): 204.3 ± 20.1
Control (n=10) Average units RBC / patient (units) : 3.5±0.4* Mean 
Temp Decrease (°C): 2.1±0.2* Lowest Intra-op Temp (°C): 35.2±0.1* 
Insufflation / Procedure (cc): 3058.7 ± 499.3* Duration of Procedure 
(min): 219.4 ± 19.1 Mean ± SE, *p<0.01
Conclusions: The data suggests the rapid infusion roller pump tech-
nique is capable of achieving superior intra-operative hemostasis and nor-
mothermic temperatures compared to the pneumatic tourniquet 
technique.
Learning Objectives:
•	 By the end of this presentation, participants will understand the difficulty in 

maintaining hemostasis and normothermia intraoperatively in patients with 
>40% TBSA burns, and that the roller pump is a tool that comes closer to 
these goals than others in widespread use.

66
The increasing risk of glass-fronted fireplace 
burns in Canada
J Toor, J Fish, J Crain, C Kelly, C Verchere
Toronto, ON
Purpose: There is an alarming lack of public awareness surrounding the 
safety of glass-fronted fireplaces. This has resulted in an active prevention 
campaign from the American Burn Association Prevention Committee. 
One issue encountered while advocating for prevention among manufac-
turers and private companies is the lack of accurate data which illustrates 
the true extent of these preventable events. The purpose of this study was 
to examine Canadian annual trends in glass-fronted fireplace burns, as well 
as characteristics of these burns in terms of demographics, severity and 
location.
Methods: The Canadian Hospitals Injury Reporting and Prevention 
Program (CHIRPP) Database, a national dataset of pediatric burn injuries 
from 15 hospitals between 1990 and 2010, was analyzed retrospectively to 
determine incidences and relationships between burn and patient 
characteristics.
Results: Six hundred and sixteen cases of burns from glass-fronted 
fireplaces presented to the 15 hospitals included in the study. The inci-
dence increased at an average of 2.7 cases per year. This is a greater than 
twenty-fold increase over twenty years. Seventy-five percent of cases 
occurred in children under the age of 2, and ninety-five percent occurred 
in children under the age of 4. Ninety-four percent involved the upper 
extremity.
Conclusions: Results demonstrate a consistent rise in the incidence 
of glass-fronted fireplace burns, likely due to the increasing popularity of 
household gas fireplace units. These units are a particular risk to children 
under the age of two. This data supports the need for further advocacy for 
change in manufacturing and legislation.
Learning Objectives:
•	 Participants will be made aware of a rapidly growing risk from an increasingly 

common household appliance often overlooked as a major hazard.
•	 Participants will be provided evidence to encourage support for ongoing mea-

sures aiming to reduce this preventable injury.

67
Pediatric scald burns – a value analysis of two 
common types of dressings
C Malic, C Verchere, J Arneja
Vancouver, BC
Introduction: Scalds represent the most frequent pediatric burn 
injury. Inpatient burn wound management of intermediate sized burns 
(<20% TBSA) represents a significant proportion of the cost, with 
Acticoat and silver sulphadiazine (SSD) amongst the most commonly used 
dressings. Many articles describe efficacy outcomes of these dressings, yet 
few economic analyses are presented. In an effort to analyze overall health 
care value (outcomes/cost) in burns not requiring surgery, we compare 
management of scald burns with Acticoat vs. SSD from a both a quality 
perspective and using microcosting to determine which option optimizes 
healthcare value.
Methods: Published articles of Acticoat and SSD for pediatric burn 
wounds over the past 25 years were analyzed. Healing time, hospital dura-
tion, and frequency of dressing care were chosen as quality metrics. An 
economic model was constructed based on costs associated with the two 
burn management options.
Results: Over the 25 year period, 356 articles studied the use of SSD in 
burns, with 9 related to safety and 38 to efficacy. For Acticoat, of 55 studies 
published; 7 were related to safety and 7 to efficacy. Mean age and burn size 
were equivalent. Mean time to healing was 14.9 days for Acticoat and 14.6 
days for SSD. Mean duration in hospital was 14.9 days for SSD and 5.9 days 
for Acticoat. Dressings were performed 2x/week for Acticoat and 2x/day 
for SSD. We estimated the mean total cost per patient to the healthcare 
system of $27,638 for SSD and $10,910 for Acticoat.
Conclusion: Published outcomes (healing time) are equivalent using 
Acticoat or SSD for pediatric scald burns. The financial model illustrates a 
potential significant cost savings when Acticoat is used, primarily as a 
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result of an outpatient model of care. Overall health care value is optimized 
through the use of Acticoat for pediatric scald burns.
Learning Objective:
•	 To perform a value analysis for pediatric scald burn care

68
Burn speciality for Plastic Surgery residents
K Arab, I Perreault, H Aljaaly
Montréal, QC
Purpose: Burn is a corner stone of all eleven plastic surgery training 
programs in Canada. Despite the amount of residents graduating from 
these training programs, numbers of graduates applying for a Burn fellow-
ship are considered sub-optimal.
Methods: A questionnaire was conducted to demonstrate the interest, 
knowledge and major factors influencing or discouraging residents from 
choosing Burn as a sub-specialty in their future career. An online survey 
was emailed to 125 random plastic surgery residents in Canadian training 
programs. Residents responded to knowledge questions on a scale of three. 
Fifty-six plastic surgery residents have responded to this survey.
Results: With a survey response rate of 45 %, total of eight residents 
were interested in obtaining a fellowship or continue their career in burns. 
Repetitive tasks (n=41), OR circumstances (including odor, temperature, 
etc) , emotional aspects (n=23) and life style (n=16) were major factors 
discouraging residents from choosing burn as specialty. In contrast, satisfac-
tion of life-saving job and involvement in humanitarian mission were 
major attractive factors. Role model was least of a factor in both categories. 
Around 71 % of the resident considered their knowledge in burn to be 
average. Most of the residents believe that burn must be obligatory and 
continue to be part of all plastic surgery training programs (n=55). Sixty-
six percent prefer being part of the intensive care and resuscitation 
process.
Conclusion: Repetitive tasks and OR circumstances were major 
concerns for plastic surgery residents in avoiding choosing burn as their 
career choice. Role model and mentorship are less important as a factor. 
Humanitarian missions and life-saving aspects were well recognized by the 
residents to be of importance in choosing burn specialty.
Learning Objectives:
•	 The findings from this survey may help plastic surgery program directors or 

burn surgeons in particular to find out strategies to attract future trainees

69
A review of North American traumatic thumb 
replantations
C Shale, J Tidwell, R Mulligan, D Jupiter, R Mahabir
Temple, Texas, USA
Purpose: Traumatic thumb amputation is a not uncommon problem 
with significant associated cost to patients, hospitals and society. To review 
North American trauma center practice patterns for traumatic thumb 
amputations.
Methods: The design was a 5-year retrospective review of the National 
Trauma Data Bank, investigating patients with traumatic thumb amputa-
tions. Analyses of these patients based on replantation attempt, mecha-
nism of injury, and demographics were performed. Comparisons were made 
between hospitals based on teaching status and on patient volume for 
replant attempt and success rates.
Results: There were 3,341 traumatic thumb amputations with 550 
(16.5%) attempts at replantation and an overall success rate of 84.9%. 
Non- teaching hospitals treated 1,238 (37.1%) patients, and attempted 
123 (9.9%) replantations with a success rate of 80.5%. Teaching hospitals 
treated 2,103 (63.0%) patients, and attempted 427 (20.3%) replantations 
with a success rate of 86.2%. Treatment at a teaching hospital increased 
the odds of attempted replantation by a factor of 3.1 (p<0.001) when com-
pared to a non-teaching hospital. Treatment at a high-volume center 
increased the odds of attempted replantation by a factor of 3.4 (p<0.001) 
when compared to low-volume hospitals.
Conclusions: Practice patterns show that teaching and high volume 
hospitals attempt to replant a higher percentage of amputated thumbs.
Success rates are similar across practice settings.

Learning Objectives:
•	 Participants will be able to describe practice patterns of the treatment of trau-

matic thumb amputation in North America.
•	 Participants will be able to compare attempt and success rates for thumb 

replantations between teaching and non-teaching facilities and high and low-
volume centres.

70
Chart review study of the reconstructive 
success of the ‘component separation’ 
technique for complex abdominal wall defects
S Al-Hashmi, J Mahoney
Toronto, ON
Purpose: To evaluate the success rate (complication & recurrence 
rates) of the component separation technique, in patients with complex 
abdominal wall defects, in a level-1 trauma centre.
Methodology: Retrospective medical records review. Univariate 
Analyses was performed using recurrence as the outcome. The association 
between binary variables and recurrence was tested using the Fisher’s exact 
test. Continuous variables were compared for those who recurred and those 
who did not recurred using the non-parametric Wilcoxon rank-sum test. P 
<.05 was considered statistically significant.
Results: A total of 41 patients fit the inclusion criteria with an average 
age of 54.7 years and an average BMI of 28.8 kg/m². The mean defect size 
was 16.5±5.4 cm. The component separation technique alone was used in 
70.7% (n=29), while component separation with mesh was used in 26.8% 
( n=11) of cases. Follow up ranged from 15 days to 36 months (mean, seven 
months). The overall complication rate was 31.7% (n=13). The overall 
recurrence rate was 22% (n=9). Diabetes mellitus (n=5) was a significant 
risk factor for major complications, (p=0.03). Hernia recurrence was sig-
nificantly associated with the presence of intra-abdominal contamination 
at the time of repair and with patient having major complications post 
operatively, (p=0.03 & p=0.04, respectively). There was no significant 
association between the recurrence rate and the size of the defect or with 
the presence of entero-cutaneous fistula.
Conclusions: Component separation technique has been very useful 
addition in the management of complex abdominal wall defects
Learning Objectives:
•	 Identify the patient-related factors & surgery-related factors that can contrib-

ute to postoperative complications and recurrences post complex abdominal 
wound repairs using the component separation technique.

71
Expected value decision making in upper 
extremity transplantation
B McClelland, S McCabe
Toronto, ON
Purpose: Over the last fifteen years, upper extremity transplantation 
has become a clinical reality. The practice remains controversial, however, 
with some parties citing ethical, psychological, and financial reasons 
against transplantation. We wanted to utilize established health economic 
principles of expected value decision making to assist in prioritizing which 
patients would benefit most from an upper extremity transplant.
Method: We created a decision tree model for upper extremity trans-
plantation. Current literature has established health utility values for single 
and double extremity transplantation. We combined this with data from 
the transplant registry on survival rates, together with the incorporation of 
Chen’s functional outcome probabilities. This data was used to establish 
expected values, after which a sensitivity analysis was performed to demon-
strate association with major complication rates.
Results: The utility values of patients living with single and double 
amputations are 0.75 and 0.63 respectively. Using a hypothetical major 
complication rate of 10%, unilateral humeral level transplantation had a 
lower expected value of 0.746. Unilateral wrist level transplantation was 
slightly higher at 0.755. With double amputees, expected values were more 
favorable at much higher hypothetical complication rates. At 40% risk of 
major complication, bilateral humeral level expected value was 0.632, and 
bilateral wrist level was 0.643.



COPYRIGHT PULSUS GROUP INC. – DO NOT COPYAbstracts

Can J Plast Surg Vol 21 No 2 Summer 2013132

Conclusions: Expected values show that upper arm transplantations 
need ideal conditions in order to be favorable. Even at the functionally 
ideal wrist level, risks of major complications need to be strictly controlled 
to around 10% or lower. Bilateral amputees demonstrate far more favorable 
expected values up to almost 50% major risk level.
Learning Objectives:
•	 Gain an understanding of Expected Value Decision making and Health 

Utility values. Be able to prioritize upper limb amputees into groups most 
likely to benefit from a transplantation.

72
The natural history of un-operated non-
scissoring spiral metacarpal fractures
B Macdonald, A Higgins, S Kean, C Smith, D Lalonde
Ottawa, ON
Purpose: Spiral metacarpal fractures frequently result in shortening of 
the metacarpal shaft which may lead to extension lag at the metacarpopha-
langeal joint and reduced grip strength. These fractures have been treated 
surgically to restore metacarpal length, however there are costs and poten-
tial complications associated with surgery, post- operative management 
and wound healing which further threaten power recovery in the hand. We 
sought to determine the effect of conservative management of un-operated 
spiral metacarpal fractures.
Methods: 61 consecutive patients presenting with non-scissoring spiral 
metacarpal fractures were treated conservatively between December 2006 
and June 2011. Twenty patients were lost to follow up. Forty-one patients 
were studied prospectively to determine the natural history of their power 
outcome and range of motion. Thumb fractures and those requiring surgi-
cal intervention for scissoring were excluded.
Results: Follow up data beyond 8 weeks was available for 13 patients.
Mean grip strength was 36.18 kg on the uninjured side and 36.58 kg on the 
injured side. The mean of strength differences for uninjured side minus 
injured side was -0.41 kg. The strength-difference values did not differ sig-
nificantly from zero (p = 0.72).
Conclusions: The loss of metacarpal length associated with these 
fractures does not cause a power deficit large enough to significantly affect 
grip strength and functional recovery in the hand. Furthermore, a review of 
grip strength outcomes following various approaches to internal fixation 
has revealed results similar to those obtained via conservative techniques. 
Conservative measures can therefore confidently be used in a clinical set-
ting for the management of non-scissoring spiral metacarpal fractures, cir-
cumventing the use of invasive surgical procedures with their associated 
risks and consequences.
Learning Objectives:
•	 To describe the natural history of un-operated spiral metacarpal fractures and 

its relationship to grip strength and function. To identify a role for conserva-
tive management of un-operated non-scissoring spiral metacarpal fractures.

73
Abdominoplasty in combination with other 
cosmetic procedures can be performed safely as 
an outpatient
KM Cross, R Levine, M Fox
Toronto, ON
Background: Abdominoplasty is one of the top ten procedures per-
formed by plastic surgeons. The ASPS reports an 85% increase in the 
number of abdominoplasties performed in the U.S. over the last 12 years. 
Abdominoplasty has been shown to be safe outpatient procedure (Levine 
et al. PRS 2006). The purpose of this study is to determine if abdomino-
plasty in combination with other cosmetic procedures can be safely per-
formed as an outpatient.
Methods: This is a retrospective chart review including patients from 
2006-20011. Subjects were included if they had an abdominoplasty alone 
as an outpatient (control) or an abdominoplasty in combination with a 
second surgical procedure as an outpatient or inpatient (experimental). 
Demographic information and complications associated with wound 
healing (eg. dehiscence), surgery specific (eg. seroma) and systemic 

complications (eg. DVT) were evaluated. Parametric data were evaluated 
with independent t-tests and non-parametric with chi-square analysis 
using SPSS v.21.
Results: A total 71 outpatient abdominoplasties, 77 outpatient combi-
nation and 22 inpatient combination procedures were performed in the 
study period. Groups did not differ with respect to age, gender, ASA class, 
or caprini score. The majority of combined cases included a second breast 
procedure (64%) and 20% of these patients had two or more surgical pro-
cedures. Inpatients (1135±582) had higher pannus resection weights 
compared to outpatients (729±379) (p< 0.05).
There were no differences in wound healing, abdominoplasty specific com-
plications (eg. seroma), non-abdominoplasty specific complications (eg. 
capsule formation) or systemic complications between the groups (DVT).
Conclusion: Abdominoplasty in combination with other aesthetic 
procedures can be performed safely as an outpatient procedure.
Learning Objectives:
•	 The learner will appreciate that abdominoplasty in combination with other 

cosmetic surgical procedures can be performed safely as an outpatient.

74
Psychometric development of a new pro 
instrument: The FACE-Q scales for facelift patients
A Pusic, A Scott, HC Miller, S Cano, D Rosenberg, AJ Alexander,  
A Klassen
New York, New York, USA
PURPOSE: Improved satisfaction with facial appearance is the primary 
desired outcome for patients undergoing facelift procedures. The FACE-Q 
is a new patient-reported outcome (PRO) instrument composed of scales to 
evaluate a range of outcomes (appearance concerns, quality of life, adverse 
effects) for patients undergoing any type of facial cosmetic surgery, mini-
mally invasive cosmetic procedure or facial injectable. The objective of 
this study was to describe the development and psychometric properties of 
a set of FACE-Q scales relevant to measuring outcomes in facelift 
patients.
METHOD: The FACE-Q was developed according to international 
guidelines for PRO instrument development. Scales relevant to facelift 
patients include five appearance scales (each with five items) covering the 
following facial areas: cheeks, lower face and jawline, nasolabial folds, area 
under the chin, and neck. In addition, an adverse effects checklist was 
developed to measure postoperative symptoms and complications. Data 
were collected in a larger study that included 225 facelift patients (all had 
surgery within the past 5 years) between June 2010 and June 2012 
(response rate 78%). Rasch measurement theory (RMT) analyses was used 
to examine clinical meaning, thresholds for item responses, item fit, item 
locations, differential item functioning (DIF), standardized residuals, and 
person separation index (PSI).
RESULTS: Participants were 36 to 77 years of age and 205 were female. 
The five appearance scales were found to be clinically meaningful, reli-
able, valid and responsive to clinical change. Specifically, RMT findings 
were as follows: no disordered thresholds; overall and individual item fit 
statistics (29/30 items −2.5/+2.5); no DIF by gender, age or ethnicity; PSI 
>0.88 (0.88-0.90). Cronbach’s alpha were all >0.94 (0.94-0.97).
CONCLUSIONS: The FACE-Q scales for facelift patients are scientifi-
cally sound and clinically meaningful scales that may be used to measure 
the impact of facelift surgery on patient satisfaction.
Learning Objectives:
•	 Participants will be able to describe the psychometric criteria necessary for 

rating scale development and construction.
•	 Participants will have a better understanding of the role PRO data can have in 

aesthetic surgery.
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75
Neuronavigational modeling for cranial vault 
reshaping in children with non-syndromic 
craniosynostosis
J Toor, D Peters
Ottawa, ON
Purpose: Recent evidence regarding ionizing radiation in childhood 
has raised significant concerns about oncogenic risk. Imaging protocols in 
the management of non-syndromic craniosynostosis usually revolve around 
computed tomography (CT). As such, we hope to determine the imaging 
protocols used in Canada in the management of these children.
Methods: All Canadian pediatric craniofacial surgeons were contacted 
regarding their imaging protocols for these patients. Ten of twelve 
responded.
Results: Every institution established and followed their own protocol as 
opposed to a published protocol. Imaging protocols fell into one of two general 
categories: routine CT scans of all patients (60%), or case-specific (40%).
Of institutions with routine scans, common reasons for scanning were: 
preoperatively for diagnosis (20%), surgical planning (50%) and assessing 
for abnormalities (40%), 1 day postoperatively for documentation (40%) 
and evaluating complications (50%), and 1 year postoperatively for docu-
mentation (20%).
Of institutions with case-specific scanning, proportion of patients imaged 
with CT varied from <1% to 50%, depending on institution. Proportion of 
cases in which management was altered by CT imaging ranged between 
0% and 100%.
Ninety percent of surgeons reported that pre- and post-operative special-
ized photographs would be an adequate measure of aesthetic outcome.
Conclusions: Institutions differed considerably with regard to 1) 
general protocol of routine vs case-specific CT scans; 2) timing of scans; 
and 3) purpose of scans.
The only area of broad agreement was that specialized 3D photography 
would be sufficient in measuring aesthetic outcome. This is a safe modality 
that may have broad national application and decrease the need for riskier 
modalities.
Given these results and emerging concerns regarding radiation exposure, 
establishing evidence based protocols is imperative.
Learning Objectives:
•	 Participants will be made aware of current imaging practices in the manage-

ment of craniosynostosis, which will be discussed in the context of emerging 
evidence regarding ionizing radiation in children.

76
Treatment of mandibular fractures: a quality 
assessment review of treated inpatients from 
2005 to 2009 at VGH
K Bush, M Huikeshoven, E Korten, D Demsey
Vancouver, BC
Purpose: To investigate the surgical techniques utilized in the manage-
ment of mandible fractures at various anatomic sites, utilization of post-
operative CT scan of the facial skeleton, and incidence of radiographic 
evidence of post-operative complications.
Methods: A retrospective charts review of patients treated for mandi-
ble fractures at VGH between January 1, 2005 and December 31, 2009 was 
performed. Post-operative radiographs were reviewed for adequacy of 
reduction and evidence of post-operative complications.
Results: Three hundred fifty-nine patients with 576 fractures were 
included in the study. 276 patients underwent pre-operative CT, and 
110 underwent post-operative CT. Fractures involving the tooth bearing 
segments were more likely to be treated with ORIF (symphysis 85.0%, 
body 81.8%, angle 80.0%), whereas fractures of the non-tooth bearing seg-
ments were more likely to be treated with MMF alone (subcondylar 68.9%, 
condyle 79.2%). In patients who underwent post-operative CT scan, non-
anatomic reduction (>1mm gap) was present in between 26.9-50% of cases 
depending on anatomic location. Screw placement within the tooth root 
was present in 17.3% of cases, and placement within the mandibular canal 
was present in 7.2% of cases.

Conclusions: Significant variation exists in the surgical manage-
ment and utilization of radiography in mandibular fractures. Our investiga-
tion suggests that the incidence of sub-optimal reduction and post-operative 
complications of misplaced screws may be significantly higher than sur-
geons expect. A prospective study examining the clinical correlation to 
radiographic findings and surgeon impression of reduction adequacy is 
warranted.
Learning Objectives:
•	 The participant will gain knowledge on different practice patterns and compli-

cation incidence in mandibular fracture management.

77
C-arm assisted zygoma fracture repair: A critical 
analysis of the first 20 cases
M Czerwinski
Temple, Texas, USA
Purpose: Zygoma fracture repair has undergone significant evolution in 
the last thirty years. Wide exposure allowing for anatomic bone reposition-
ing, has become mainstay of treatment. This is not without drawbacks and 
may result in visible scars, eyelid malposition, canthal asymmetry and tem-
poral hollowing. The objectives of the present study were to critically 
evaluate accuracy and untoward sequelae of a c-arm assisted, single inci-
sion, zygoma fracture repair technique.
Methods: All patients with a unilateral, displaced zygoma fracture were 
treated using the c-arm assisted technique (08.2009-08.2011). Surgery 
involved a single upper buccal sulcus incision, trans-oral zygoma reduction 
under single view c-arm guidance (top figure) and miniplate fixation at the 
zygomatico-maxillary buttress. Intra-operative reduction was determined 
primarily by radiographic evaluation of symmetries of arch angulation, 
zygoma body projection and width (bottom figures). Post-operatively, 
facial symmetry and eye projection were evaluated, negative sequelae and 
operative times tabulated. Facial symmetry was determined by calculating 
differences in zygoma projection, width and height between treated and 
uninjured sides on post-operative CT. Eye projection was measured using 
Naugle exophthalmometer.

Results: Twenty consecutive patients were included. The mean dif-
ferences (sd, p-value) in zygoma projection, width and height between 
the treated and uninjured sides were 1mm (0.8, 0.9), 1.5mm (0.4, 1.4) 
and 1.2mm (1.0, 0.1) respectively. The mean difference in eye projection 

Figure 1) Top Intra-operative set-up demonstrating positions of patient, 
c-arm and monitor, radiology (background) and scrub (foreground) techni-
cians. Bottom Pre- and post-repair intraoperative c-arm images of a patient 
with a right zygoma fracture demonstrating decreased projection and width of 
the zygoma body as compared with the uninjured left side
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was 0.5mm (0.8, 0.3). Mean operative time for isolated zygoma fracture 
cases was 76 mins. Accuracy (0.3mm, 0.4mm, 0.7mm) and operative 
times (39 min) improved significantly with experience (last 3 cases).
Conclusions: This study objectively demonstrates that C-arm 
assisted zygoma fracture repair helps restore symmetric zygoma and eye 
positions while avoiding cutaneous scaring, eyelid and canthal malposi-
tioning and temporal hollowing. The technique is simple to learn the 
operative time is relatively short.
Learning Objective:
•	 The participant will be able to understand changing trends in facial trauma 

management.

78
Three-dimensional analysis of the arterial 
anatomy of posterior thigh region and 
profunda femoris perforator flaps: Cadaveric 
and computer tomography angiogram study
A Alkhawaji, S Morris
Halifax, NS
Background: The posterior thigh has been gaining momentum as a 
potential donor site for microsurgical tissue transfer. This can be attributed 
to the perforators of the profunda femoris artery. Due to the increasing use 
of the profunda femoris perforator flaps, a three-dimensional evaluation 
has been performed. The purpose of this study is to extend the anatomical 
understanding of the profunda femoris perforators and to comprehensively 
document the three-dimensional vascular anatomy of the profunda femoris 
flaps.Methods: Ten fresh, cadavers underwent whole body lead oxide–gela-
tin injection. Spiral computed tomographic scanning was then performed 
on the cadavers and three-dimensional reconstructions were performed 
using specialized software (MIMIC’s). A sequential dissection technique 
was used and dissection notes were taken on specific arteries and marked 
with radio opaque beads. Dissection notes were then compared with the 
CT images of the cadaver injection and the source of vessels were 
identified.
Results: the average number of profunda femoris cutaneous perforators 
in the posterior aspect of the thigh was 5±2, the majority of them were 
septocutaneous with percentage of 65% and 35% being musculocutaneous 
perforators. 0.8±0.3 mm was the average internal diameter of the perfora-
tors, and the average pedicle length was 68±33 mm from the profunda 
femoris artery and 29 ± 14 mm from the deep fascia. The average vascular 
territory of profunda femoris cutaneous was 229±72 cm2, with a 46±13 cm2 
perforator zone. The profuna femoris perforators lie along the line from the 
ischium to the lateral femoral condyle, The three-dimensional recon-
structed model of the posterior thigh can display the modality, spatial loca-
tion, and adjacent relationship of the profunda femoris artery.
Conclusions: This study explains and clarifies the anatomy of the 
profunda femoris artery perforator flap, also provides three-dimensional 
modeling in combination with traditional sectional imaging of the poste-
rior thigh, which ultimately allows for greater insight into perforator anat-
omy. Three-dimensional reconstructive modeling is now a clinically 
available process, which, in the future, could provide great value in basic 
science investigation, clinical training, preoperative design, and virtual 
surgical procedures. As the utilization and understanding of the profunda 
femoris perforator flap increases, three-dimensional modeling has become 
crucial in its execution.
Learning Objectives:
•	 The participants will be introduced to the arterial injection technique and 3D 

model reconstruction.
•	 The participants will understand the complexity of the arterial anatomy of the 

posterior thigh and recognize the reliable and constant perforators in the pos-
terior thigh and the relevance with adjacent perforators.

79
Use of the free anterolateral thigh flap for 
reconstruction of the pediatric anophthalmic 
orbit
S Hynes, C Forrest, G Borschel
Toronto, ON
Purpose: Paediatric patients with anophthalmic orbits pose unique 
reconstructive challenges.The current standard of care, implant-based 
reconstruction, leads to enophthalmos and eyelid retraction with orbital 
growth. Free tissue transfer, with its inherent growth potential, provides an 
attractive option.for secondary reconstruction. The anterolateral thigh 
(ALT) flap has not previously been described for this use. The purpose of 
the current study is to characterize the use of the ALT flap for the recon-
struction of the paediatric anophthalmic orbit and to outline the authors’ 
technique.
Method: A retrospective review of anophthalmic orbit reconstruction 
using a free ALT flap at a paediatric tertiary care centre was performed. 
Review parameters included demographics, treatment history, operative 
details, and post-operative regimen. Outcome measures included operative 
time, hospital length of stay, complications, and qualitative aesthetic out-
comes. Descriptive statistics were performed.
Results: Four patients underwent reconstruction for a unilateral ano-
phthalmic orbit using a free ALT flap (2011-2013). Mean age was 10.9 
years (SD 4.8). Diagnoses included retinoblastoma(n=2), 
medulloepithelioma(n=1), and orbital teratoma(n=1), and management 
consisted of enucleation(n=1) or exenteration(n=3) with implant recon-
struction ± radiation(n=3). Secondary reconstruction consisted of release 
of retracted eyelids, restoration of orbital volume with a free ALT flap, pas-
sage of the pedicle through a lateral orbitotomy, and anastomosis to the 
superficial temporal vessels. Mean operative time was 7:56 (SD 1:10). 
Mean follow-up was 5.9 months (SD 8.8, range 1-19). Satisfactory aes-
thetic outcomes and successful retention of an ocular prosthesis were 
achieved in all cases. Inferior fornix revision was required in a single case.
Conclusion: The outlined free ALT flap technique is a favourable 
option for secondary reconstruction of the paediatric anophthalmic orbit, 
restoring symmetry while offering the potential for further growth.
Learning Objectives:
•	 To gain insight into the principles of paediatric anophthalmic orbit reconstruc-

tion.
•	 To learn the authors’ technique for ALT flap reconstruction of the paediatric 

anophthalmic orbit, and its associated benefits and limitations.

80
Provincial evidence-based guidelines for breast 
reconstruction
C Temple-Oberle, M Shea-Budgell, M Quan, B Mehling, R Lindsay, 
J Wolfli, D Humphreys, M Haugrud, K Westberg, V Sharma, C 
Webb, A Gomes, R Warburton, K Dabbs, D Olson, J Kennedy,  
L Austen
Calgary, AB
Purpose: To inform breast reconstruction practice in Alberta, through 
the rigorous process of systematic guideline development.
Methods: The PubMED, EMBASE, National Guidelines Clearinghouse, 
and SAGE databases were searched for literature published since 1980 on 
breast reconstruction following mastectomy. Evidence was selected and 
reviewed by a working group comprised of breast surgeons from the 
Provincial Breast Tumour Team, plastic surgeons with experience in breast 
reconstruction, and a methodologist from the Guideline Utilization 
Resource Unit (AHS, Cancer Care).
Plastic surgeons identified from the CSPS, CPSA, RCPSC, and Alberta 
Society of Plastic Surgeons rosters were invited by email or fax to partici-
pate in the working group. The guideline was drafted based on the evi-
dence, and then reviewed using an iterative process with the working 
group to finalize and grade the recommendations. The guideline was ulti-
mately endorsed by the Provincial Breast Tumour Team (breast surgeons, 
medical and radiation oncologists, nurses, pathologists and pharmacists).
Results: Plastic Surgery representation included northern and southern 
Alberta, and academic and community centres. The literature search 
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emphasized RCT’s, meta-analyses, and large prospective studies, and 
revealed 81 relevant publications that were included in the review. Nine 
recommendations were made and covered candidacy for breast reconstruc-
tion, type, timing, and risks of reconstruction, factors affecting outcome, 
extent of mastectomy (IMF, LMF and fascia preservation, skin and nipple-
sparing), the role of acellular dermal matrices and lipofilling, and post-
reconstruction surveillance.
Conclusion: Systematic guideline development, involving general 
and plastic surgeons, is feasible in this setting. Breast reconstruction con-
sultation should be available for patients with mastectomy. This guideline 
reflects an Albertan interpretation of the best available evidence, and may 
prove as useful guidance across a variety of issues pertinent to post-mastec-
tomy breast reconstruction.
Learning Objectives:
•	 To understand the process of guideline development.
•	 To understand the Alberta guidelines for breast reconstruction.

POSTERS

P01
How long should we wait to cut, after 
injecting epinephrine? A level one evidence study
D McKee, D Lalonde, A Thoma, D Glennie, J Hayward
Ottawa, ON
Purpose: The purpose of this study was to see how long it really takes to 
obtain the lowest cutaneous hemoglobin concentration after lidocaine with 
epinephrine injection in human skin. Seven to ten minutes is often quoted 
in multple choice exams and textbooks as the time until maximal vasocon-
striction after injection of lidocaine with epinephrine. In our clinical experi-
ence there is significantly less cutaneous bleeding if one waits considerably 
longer than 7-10 minutes for most procedures on human skin.
Method: This was a randomized control trial where volunteers were 
injected simultaneously in each arm with either 1% lidocaine with epi-
nephrine or 1% lidocaine plain, and the underlying soft tissue’s relative 
hemoglobin concentration was measured over time using reflectance spec-
troscopy. The spectroscopy technician, local anesthetic injector, and all 
volunteers were blinded.
Results: The mean time until lowest hemoglobin concentration was 
25.9 minutes with a standard deviation of 9.1 minutes, and a 95% confi-
dence interval of 25.9±5.1.
This was found to be significantly different and longer than the commonly 
quoted historical literature value of 7-10 minutes, using a two-tailed one 
sample t-test (p<0.001).
Conclusions: Waiting 25 minutes after injection of local anesthetic 
with epinephrine before making a skin incision will result in less intraop-
erative bleeding.
Learning Objectives:
•	 At the end of this lecture, the learner will be able to compare the differences in 

timing of skin perfusion changes caused by injection of either lidocaine plain 
versus lidocaine with epinephrine.

•	 The learner will be able to consider the optimal time to wait post injection of 
lidocaine with epinephrine that achieves the lowest cutaneous bleeding.

•	 The learner will be given tips on how to incorporate the 25 minute delay into 
clinical practice without wasting the surgeons valuable time.

P02
Differentiating the frontosphenoidal variant 
of anterior plagiocephaly
G Watts, J Phillips, C Forrest
Toronto, ON
Purpose: Isolated frontosphenoidal synostosis is a form of anterior pla-
giocephaly. Accurate morphological assessment aids in distinguishing this 
from unicoronal synostosis.
Method: A 10-year retrospective review of craniosynostosis cases with 
anterior plagiocephaly presenting to the Hospital for Sick Children. 
Isolated unicoronal and frontosphenoidal synostosis along with combined 

unicoronal and frontosphenoidal synostosis subtypes were classified. A 
morphological analysis of the 3D CT reconstructions was undertaken to 
determine distinguishing features.
Results: Six cases of isolated frontosphenoidal synostosis were identified. 
A morphological analysis demonstrates a reduced vertical height (0.89:1) 
and increased width (1.11:1) of the orbital aperture on the affected side 
compared to the unaffected. It also results in reduced temporal bulging and 
deviation of the nasal root away from the affected side (1.5°). In contrast, 
unicoronal synostosis results in increased vertical height (1.15:1) and 
reduced width (0.89:1) of the orbital aperture on the affected side compared 
to the unaffected. Temporal bulging is increased and there is deviation of the 
nasal base toward the affected side (−2°). Combined synostosis demonstrates 
a morphological pattern between these two extremes.
Conclusion: This study represents the largest case series of frontos-
phenoidal synostosis. Our analysis demonstrates sequential change in 
nasal, orbital and temporal morphology between frontosphenoidal, com-
bined and unicoronal synostosis. Such features can be explained using the 
principles of Virchow’s Law. These morphological features can aid in sim-
plifying the diagnosis of subtypes of anterior plagiocephaly. CT scans form 
an integral part of confirming the clinical diagnosis of craniosynostosis and 
3D reconstructions improve this accuracy. Accurate diagnosis is important 
for surgical management and correction of the underlying deformity.
Learning objectives:
•	 Participants will be able to apply the principles of Virchow’s Law to cranio-

synostosis.
•	 Participants will be able to identify the frontosphenoidal variant of anterior 

plagiocephaly with 3D CT.

P03
A systematic review of treatment of kaposiform 
hemangioendothelioma and tufted angioma in 
the pediatric population
O Afolabi
Toronto, ON
Kaposiform hemangioendothelioma and tufted angioma are rare vascular 
tumours of childhood. They can be associated with significant morbidity 
and even mortality when associated with Kassabach-Merritt Syndrome. 
Most of the literature on management of these rare tumours consists of case 
reports or small case series.
PURPOSE: This study reviews the current reported treatment methods 
for kaposiform hemangioendothelioma and tufted angioma.
METHODS: Using MEDLINE and the Cochrane Database, a systematic 
review was performed of pediatric patients who had received treatment for 
KHE and TA. 
RESULTS: A total of 43 patients were reviewed from 27 studies. Thirty-
one patients developed Kassabach-Merritt Phenomenon. Five patients 
died as a result of their tumours. The most commonly offered first line 
treatment was medical treatment. It was also the treatment that most fre-
quently provided definitive management. Steroids were the most common 
medical option but other pharmaceuticals included vincristine, interferon 
and propranolol. Non medical management options were surgical resec-
tion, embolization, and embolization.
CONCLUSIONS: Medical treatment is the mainstay of treatment for 
kaposiform hemangioendothelioma and tufted angioma. The heterogene-
ity of the current studies underscores the need for standardized methods of 
treatment and evaluation of response.
Learning Objectives:
At the end of this presentation, participants will be able to:
•	 identify the most commonly used treatment options for kaposiform hemangio-

endothelioma and tufted angioma
•	 list the challenges of treating kaposiform hemangioendothelioma

P04
Ethnicity and etiology in burn trauma
J Haythornthwaite, A Papp
Vancouver, BC
Purpose: The purpose of this study was to determine whether burn 
mechanism and severity are affected by ethnicity. It is hypothesized that 
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mechanism, severity and other patient characteristics differ between eth-
nic groups. If true, this data can be used to augment community-specific 
burn prevention strategies.
Method: Data for burn patients admitted 1979-2009 were reviewed 
from the BCPFF Burn Unit registry. Data was subdivided for the following 
four ethnicities: Caucasian, Aboriginal, Asian and Indoasian reflecting the 
population distribution of the region. Age and gender were also assessed. 
Burn mechanism, severity, and contributing factors were then compared 
between these four ethnic groups.
Results: Caucasians were the largest group (79.1%) and represented a 
high incidence of flame injury (53.9%). Caucasians present with the high-
est mortality rates (6.6% compared to 4.1% for all other ethnicities, 
p<.006). Asian patients (8.1%) showed a significantly higher incidence of 
urban (64%) and workplace (28.9%) injuries with a larger proportion of 
scald injury (38.9%). Indoasian patients included larger numbers of women 
(36.4%) and household scald injuries (33.9%) while Aboriginals suffered 
the highest rates of flame injury (60.1%) in rural areas with more frequent 
contributing factors such as alcohol.
Conclusions: Our review has revealed differences in burn mecha-
nism, gender injured, contributing factors and mortality rates when com-
paring between four different ethnic groups. The results of this study 
provide the opportunity to focus communication and burn prevention 
strategies within specific communities and ethnic groups.
Learning Objectives:
•	 Participants will learn burn trauma can vary based on ethnicity of the patient. 

With this an understanding will be gained of the potential patterns and out-
comes within the various ethic populations encountered in our practice.

P05
An examination of cartilage thickness of the 
third toe metatarsophalangeal and finger 
metacarpophalangeal joints for 
reconstruction
S Dreckmann, P Binhammer, S Sandhu, C McMillan
Richmond Hill, ON
An examination of cartilage thickness of the third toe metatarsophalan-
geal and finger metacarpophalangeal joints for reconstruction
Purpose: To determine whether the third toe metatarsophalangeal 
joint can reasonably serve as a bone and cartilage donor site for metacarpo-
phalangeal joint reconstruction.
Methods: Ten cadaver right hand-foot pairs were dissected to reveal 
finger metacarpophalangeal and third toe metatarsophalangeal joints. 
Articular surfaces were imaged using a 3D laser scanner, before and after 
cartilage dissolution. Computer generated contour maps were created and 
used to calculate mean and maximum cartilage thicknesses of each joint 
surface. Surfaces were then compared using the Mann-Whitney test to 
determine if significant differences existed between cartilage thicknesses of 
the metacarpophalangeal joints and third toe metatarsophalangeal joints.
Results: The mean cartilage thicknesses for the index, long, ring, small 
metacarpal heads (MCHs) and third toe metatarsal heads (MTHs) were 
0.60±0.13 mm, 0.58±.09 mm, 0.56±0.18 mm, 0.55±0.11 mm, and 
0.57±0.17 mm, respectively. Corresponding mean proximal phalanx base 
(PPB) thicknesses were 0.55±0.13 mm, 0.56±0.13 mm, 0.47±0.19 mm, 
0.49±0.11 mm, and 0.65±0.12 mm, respectively.
Conclusions: There were no significant differences between the 
mean cartilage thicknesses of the third toe MTHs and finger MCHs. Their 
cartilage distribution patterns were uniform, with the thickest cartilage 
concentrated palmarly. These findings suggest that the third toe MTH may 
be a feasible donor to finger MCHs. The mean cartilage thicknesses of the 
ring and small PPBs were significantly smaller than the third toe PPBs and 
the cartilage distribution patterns were variable, suggesting that osteo-
chondral grafts obtained from the third toe PPB may differ from the recipi-
ent’s normal joint anatomy. In select cases, the cartilage thickness and 
distribution was quite similar between the index or long PPB and the third 
toe PPB, and for these individuals, using the third toe may be an option.
Learning Objectives:
•	 Metacarpophalangeal/metatarsophalangeal cartilage distribution; laser scan-

ning advantages

P06
Fibrolipomatous hamartoma of the median 
nerve as a cause of bilateral acute carpal tunnel 
syndrome in a 3-year-old child – A case report
J-L Senger, D Classen, G Bruce, R Kanthan
Saskatoon, SK
Purpose: The aim of this case report is to present an unusual cause of 
incessant crying in a young child with bilateral acute carpal tunnel 
syndrome.
Method: A 3-year-old male child was investigated for incessant crying 
by the pediatrician, for which no obvious cause could be attributed. The 
child was sensitive in his left wrist, which had been mildly swollen for 3-4 
months. He underwent operative exploration of the left wrist with carpal 
tunnel decompression. Three months later, he underwent urgent nerve 
decompression on the opposite side due to persistent crying and progressive 
pain requiring oral morphine and Tegretol necessitating two visits to the 
Emergency-Room.
Results: Operative exploration of the left wrist showed the presence of 
a fusiform swelling intimately associated with the median nerve. This 
lesion was isolated and an incisional biopsy for histopathological examina-
tion was undertaken. A concomitant carpal tunnel decompression was 
performed. Histopathology revealed the presence of predominantly fibrous 
tissue admixed with mature adipose tissue in the absence of atypia, consis-
tent with fibrolipomatous hamartoma of the median nerve.
Conclusions: Fibrolipomatous hamartoma of the median nerve is an 
extremely unusual cause of acute bilateral carpal tunnel syndrome in a 
young child with a clinical presentation of ‘incessant crying’. Surgical 
intervention in this case was for symptomatic pain management which was 
relieved by carpal tunnel decompression. It is important to be aware of 
such unusual pathologies and limit surgical interventions in this location 
as excision is associated with high morbidity and resultant deformities.
Learning Objectives:
At the end of this presentation, the audience should:
•	 have an increased clinical awareness of the occurrence of acute carpal tunnel 

syndrome as a cause for unexplained crying in young children,
•	 identify the importance of minimal operative interference of such nerve lesions,
•	 recognize the unusual bilaterality of this rare lesion.

P07
Skin cancer in transplant patients: A chart review
W Jalil, PR Hull
Regina, SK
Purpose: To determine the prevalence in Saskatchewan of BCC, SCC 
and Melanoma in the immuno-compromised transplant population.
Method: Ethics Approval was granted by the Saskatoon Health District 
to allow for a systematic chart review of all patients seen in the last 10 years 
regarding evaluation of their skin post transplant. This retrospective, sin-
gle-centre descriptive study comprised 94 patients transplanted from 1988 
to 2010.
Results: Among 94 transplant recipients under our care, skin malig-
nancies were diagnosed in 29 patients (30.9%). The histological diagnoses 
included squamous cell carcinoma (n=11; 11.7%), basal cell carcinoma 
(n=12; 12.7%), both SCC & BCC (n=5; 5.3%) and melanoma (n=3; 
3.2%).
Conclusions: Saskatchewan as a province averages the highest sun 
exposure in Canada given that fact one would expect a higher incidence of 
skin cancer in our patients. This however was not the case as there was a 
slightly lower incidence of skin malignancies noted in our local population. 
The possible etiology in the difference in incidence may lie within length 
of follow-up, patients not returning for their annual checkup, physician 
education regarding avoidance of the sun and also a improvement in 
immunosuppressive therapies when compared to 20-30 years ago. With the 
lack of literature regarding this subject in Canada it could be of benefit to 
initiate a larger more statistically significant analysis of this select popula-
tion, as most literature is potentially outdated.
Learning Objectives:
•	 Participants will identify that the risk of skin cancer development in organ 

transplants recipients increases steadily with time post transplant
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•	 Current treatment strategies are getting better but surgeons should still take 
time to explain to organ transplant recipients the various factors that put them 
at risk and how to avoid them

P08
Three-dimensional printing of the internal 
mammary artery perforator vascular anatomy
J Gillis, S Morris
Halifax, NS
Introduction: The use of 3D imaging has led to significant clinical 
advancements in plastic and reconstructive surgery. The purpose of this 
study is to describe the use of three-dimensional (3D) printing in the cre-
ation of a solid 3D anatomical model of the internal mammary artery 
(IMA) and its perforators (IMAPs) and demonstrate their course, origin, 
and relationship to surrounding structures.
Methods: A fresh cadaver was injected with a lead oxide/gelatin mix-
ture and plain film and computer tomographic (CT) angiograms were 
obtained and analyzed. The CTA DICOM images were imported into 
Materialise’s Interactive Medical Imaging Control System (MIMICS) 
software to produce three-dimensional reconstructions of the IMAP anat-
omy. A stereo lithographic (STL) file of the left dominant IMAP was cre-
ated from the reconstruction and exported. From the STL file, a solid 3D 
model was created using a MakerBot Replicator 3D printer using a sequen-
tial layering process with polylactide (PLA) plastic.
Conclusions: Three-dimensional printing is an emerging technology 
used in a wide variety of applications. We describe the first use of this pro-
cess to reproduce vascular anatomy of a cadaver using data obtained from 
angiograms and computed tomographic angiograms analyzed with MIMICS. 
The course, point of perforation, and relationship to surrounding anatomi-
cal structures can be easily understood using these solid models, which can 
be a valuable application for comprehension of vascular anatomy and surgi-
cal planning of perforator flaps.
Learning Objectives:
•	 At the end of this lecture, the learner will be able to appreciate the use of 3D 

printing for creation of anatomical models of vascular anatomy.

P09
Anatomical study of the Princeps Pollicis Artery 
Perforator flap
A Al-Dhamin, J Cox, A Marciel-Miranda, S Morris
Halifax, NS
Purpose: Local skin flaps are frequently used to reconstruct traumatic 
wounds in hand. The thumb in particular is often injured. Perforators of 
the princeps pollicis artery (PPA) were analysed to determine feasibility for 
incorporation into a propeller flap raised from the thenar area for recon-
struction of the ventral aspect of the thumb. The purpose of this study was 
to describe perforators of the PPA which could be used for local skin flap 
reconstruction of the thumb.
Method: Eight fresh cadaveric hands were available for study after 
whole body lead oxide/gelatin injection. All cadavers were imaged with 
computerized tomographic angiography. CT data was imported into 
Materialize’s Interactive Medical Imaging Control System for three-dimen-
sional analysis and the number, length, calibre and location of perforators 
from the PPA were determined. In assessing perforator location, a Cartesian 
plane was developed with its origin placed mid-axis at the metacarpal 
head. X was measured from the origin moving along the long axis of the 
MC shaft; Y was measured along a line perpendicular to the origin. X and 
Y coordinates were recorded to generate a scatter plot representing the 
mean location for perforators arising from the PPA.
Results: The analysis revealed n=17 perforators in eight specimen 
hands with a mean calibre of 1.2±0.4 mm, and mean length of 10.5±4.7 
mm coursing along the radial aspect of the thenar region. Mean X position 
was 13.4±8.4 mm and mean Y position was 8.3±6.0.
Conclusions: Perforators of the PPA were found in all hands. The 
average length of the perforator was determined to be sufficient for rota-
tion. The good calibre and mean location near the base of the thumb sug-
gests that a cutaneous flap from the radial thenar region can be raised based 
on this perforator as a propeller flap.

Learning Objectives:
•	 The learner will be able to evaluate this flap.

P10
Elevation as a treatment for fasciotomy wound 
closure
O Bengezi, A Vo
Ottawa, ON
Purpose: There are currently numerous techniques in the literature 
that attempt to optimize wound closure following fasciotomies. However, 
primary closure of fasciotomy wounds continues to be difficult to accom-
plish successfully because of the underlying edema from the compartment 
syndrome. We address the underlying pathology by using a simple and a 
physiologically sound approach. Our approach focuses on alleviating the 
edema by strictly elevating the limb, followed by primary closure.
Method: Twelve consecutive fasciotomy wounds (6 lower legs, 1 thigh, 
2 hands and 3 arms), referred to us from 2005-2012, were closed using our 
approach. Following the initial consultation, the wound was elevated on 5 
pillows with strict guidelines to follow. Once closure was determined safe, 
the wound was debrided, undermined and closed primarily without ten-
sion. Following closure, patients were followed for an average of 4.2 
months (range 2-8 months).
Results: All twelve fasciotomy wounds responded with no revisions, 
complications, failures, or loss of skin sensation. We did not covert to any 
techniques available in the literature. Our approach was successful in all 
locations we closed. The average closure time was 3.4 days (range 3-5 days), 
following the initial consultation. Six former patients had closure done 
under local anesthesia.
Conclusions: Our approach involving strictly elevation is a simple 
and a physiologically sound approach that addresses the underlying edema. 
It is favorable for its efficient closure time and high success rate, while 
providing superior cosmetic results. It should be a part of a plastic surgeon’s 
armamentarium in closing fasciotomy wounds, especially in settings with 
limited resources.
Learning Objectives:
•	 The learner will appreciate the use of limb elevation as an approach to close 

fasciotomy wounds, enhancing their armamentarium. Learners will also be 
able to compare our approach with other techniques found in the literature.

P11
A systematic review of tissue-expander/implant 
versus autologous abdominal tissue breast 
reconstruction
N Ziolkowski, B Tsoi, A Thoma, K Campbell, D O’Reilly, R Goeree
Hamilton, ON
Purpose: To evaluate the safety, patient-reported outcomes (‘PRO’) 
and economic evidence of the tissue-expander/implant (‘TE/I’) versus 
autologous abdominal tissue (‘AAT’) reconstruction in breast-cancer 
patients following mastectomy.
Method: A systematic review was undertaken to address the above 
questions. Search was undertaken to identify peer-reviewed literature on 
TE/I and AAT from various databases from January 2000 to September 
2012. Two reviewers independently screened titles, abstracts of all identi-
fied reports using pre-defined inclusion/exclusion criteria. Data was 
extracted from full text articles using a standardized data abstraction form.
Results: 2161 abstracts were reviewed and 28 observational, compara-
tive studies met the final inclusion criteria. Fourteen studies reported on 
safety, fifteen on patient-reported outcomes and four on costing/resource 
utilization. Due to the heterogeneous outcome definition, difficulties exist 
in comparing across studies. Overall, the findings suggest that there were 
no significant differences in safety outcomes between TE/I and AAT 
reconstructions although certain complications (implant ruptures versus 
flap necrosis) are method specific and downstream re-operations are more 
common in TE/I. PRO, specifically patients’ quality of life (‘QOL’) scores, 
showed statistically significant improvements with both methods in: men-
tal health, role/emotional health, vitality, social functioning and general 
health perceptions, although TE/I patients’ aesthetic satisfaction decreases 
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over time while remaining stable for patients receiving AAT. No full eco-
nomic evaluation was identified.
Conclusions: The evidence available on safety, efficacy and eco-
nomics is mainly from low-quality studies lacking comparability across 
studies. Despite this, available evidence suggests that breast reconstruction 
has the potential to provide great improvement in a patient’s QOL after 
mastectomy, regardless of reconstruction method. Additional studies are 
necessary to evaluate: comparative safety, effectiveness and especially eco-
nomic profiles of different breast reconstruction approaches.
Learning Objectives:
•	 Learn about the comparative perioperative and long-term safety profiles
•	 Discover patient satisfaction using PRO
•	 Discern the economic value of different approaches to breast reconstruction

P12
The use of indocyanine green laser angiography 
to evaluate and aid in treating traumatic hand 
injuries
H Perakis, R Neumann, W Schubert, M Lacey, J Fletcher, C Heinrich
Minneapolis, Minnesota, USA
Purpose: Indocyanine green laser angiography is an intraoperative 
technology which utilizes ICG fluorescent dye to access tissue perfusion in 
a real-time manner. It was popularized in breast reconstructive surgery to 
evaluate mastectomy flap perfusion. This visualization optimizes outcomes 
by predicting regions of possible tissue necrosis. We believe this adjuvant 
technology can be utilized in traumatic hand surgery and augment the 
clinical exam by differentiating between areas of adequate or inadequate 
perfusion.
Methods: Retrospective review of eight patients where ICG angiogra-
phy was utilized intra-operatively.
Results: All eight patients in this study sustained hand/wrist trauma 
through various mechanisms. Patient ages were from 12 to 56. One patient 
sustained a ring avulsion injury with soft tissue degloving.
There was clinical evidence of devascularization, but ICG angiography 
confirmed perfusion. In another case, a patient sustained near- circumfer-
ential lacerations of two fingers and was transferred to our institution by 
helicopter due to clinical concern for ischemic digits. ICG angiography 
displayed intact vascularity to these digits as was confirmed by surgical 
exploration. In yet five other near amputation cases, ICG angiography was 
used to evaluate perfusion preoperatively to determine surgical staging for 
revascularization of digits or tissue debridement in degloved areas. In a 
final case, the technology determined the optimal angiosome for reverse 
radial forearm flap in a palmar degloving injury.
Conclusion: ICG angiography aided our treatment decisions, help-
ing us to formulate or change surgical plans, and allowed for more surgical 
confidence. Going forward, we hope to determine whether it can be a cost 
effective tool to reduce operative time and prevent multiple trips to the 
OR. 
Learning Objective:
•	 Participants will be able to identify uses of ICG angiography at their own 

institutions that can aid in surgical planning and be cost effective when dealing 
with traumatic hand injuries.

P13
Anatomic sites of origin of the suprascapular 
and lateral pectoral nerves within the brachial 
plexus
E Arad, Z Li, T Sitzman, A Agur, HM Clarke
Toronto, ON
The purpose of this study is to clarify the anatomical origins of the supras-
capular nerve (SSN) and lateral pectoral nerve (LPN) from the brachial 
plexus as an aid to surgical exploration.
Methods: The SSN and LPN were studied in 100 adult cadaver speci-
mens. Topographic points of origin were described as distance from the 
bifurcation of the upper trunk (UT) for the SSN or distance from the for-
mation point of the lateral cord (LC) for the LPN. Structures were digi-
tized in 12 specimens and visual anatomical models were reconstructed.

Results: The SSN originated from: (1) the posterior division of UT 
(UTP) in 61 specimens at a point 3.1±3.1 mm (mean±SD) distal to the 
bifurcation of the UT; (2) the point of UT bifurcation in 29 cases; (3) the 
UT in 6 cases at a point 3.8±2.0 mm proximal to bifurcation point; and (4) 
directly from the C5 root in 4 cases. The LPN originated from: (1) the ante-
rior division of UT (UTA) in 88 cases from a point 24.8±9.9 mm proximal 
to the point of LC formation; (2) from the point of LC formation in 5 cases; 
(3) from the LC in 4 cases at a point 12.3 ± 5.9 mm distal to the LC forma-
tion point; and (4) solely from the anterior division of the middle trunk 
(MTA) in 3 cases. Eighty- two cases had origins from both the UTA and 
MTA.
Conclusions: The SSN most frequently originates from the UTP, 
and the LPN from the UTA and the MTA.
This information can be used to guide the surgeon in identifying the key land-
marks of the supraclavicular brachial plexus at surgical exploration. Learning 
objectives: Participants will learn the topographic anatomy of the UT and its 
branches with a focus on useful landmarks for brachial plexus surgery.

P14
Patient reported outcome measures in 
reconstructive breast surgery
L Korus, T Zhong, A Wu
London, ON
Purpose: There has been increased attention to the application of evi-
dence-based medicine and patient reported outcomes (PROs) in plastic 
surgery. Specifically there has been interest in PROs using formally con-
structed and validated questionnaires that are also meaningful to the 
patient. As such breast specific questionnaires such as the BRECON, 
BREAST-Q and Michigan Breast Outcomes Questionnaire (MBOQ) have 
been created. This does not mean, however, that there is not a role for 
generic questionnaires, which have their own advantages. Our intent was 
to perform a systematic review of all breast reconstruction outcomes studies 
to determine which had successfully used validated questionnaires, both 
generic and specific.
This was to then be able to illustrate to the “everyday” plastic surgeon the 
validated PROs that are not only available for their use, but also what their 
respective advantages may be.
Method: A search was undertaken in PubMed from 1978 to 2012 to 
identify all possible articles. Other databases were crossed referenced with 
similar keywords to yield maximal results. Inclusion criteria included all 
articles assessing breast reconstruction outcomes using PROs.
Exclusion criteria were non-English articles and PROs that had not been 
validated. Results were reported according to the PRISMA statement 
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 
and were evaluated according to the criteria set forward by the Scientific 
Advisory Committee of the Medical Outcomes Trust (MOT).
Results: Articles were identified and then narrowed by exclusion 
criteria.
PROs identified included generic questionnaires (SF-36, HADS), breast 
specific questionnaires (QLQ-BR23, FACT-B), and breast reconstruction 
specific questionnaires (BREAST-Q, BRECON, MBOQ).
Successful use was demonstrated according the MOT criteria.
Conclusions: A variety of PROs can be successfully applied to the 
reconstructive breast surgery population.
Learning Objectives:
•	 Participants will be able to identify a generic versus specific PRO measure and 

become familiar with PROs used in reconstructive breast surgery.

P15
Propranolol for Infantile Hemangiomas –  
Single-Centre Experience of 250 cases
A Murabit, M Gnarra, J Harper, P Morris, S Syed, M Glover
Saskatoon, SK
Purpose: Infantile Hemangiomas (IHs) are the most common paediat-
ric vascular tumours; and propranolol is an established first-line treatment.
Presentation of our experience managing IHs with propranolol using an 
established therapeutic protocol, within a multi-disciplinary vascular 
anomalies clinic.
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Methods: Retrospective review of pediatric patients treated with pro-
pranolol in our Vascular Anomalies Clinic from July 2008 to December 
2011. Data regarding the patients, their lesion(s), clinical course, and out-
comes was collected and analysed.
Results: 250 patients (80.4 % females, 19.6 % males) were treated with 
propranolol; 34.4% were born pre-mature; 5.6% post-mature. 75.6% had a 
single hemangioma, 24.4% had multiple lesions. 43.2% presented with 
superficial IHs; 20.4% with deep, 36.4% with mixed. Indications for pro-
pranolol included: visual compromise (42.0%); symptomatic lesions 
(30.4%); airway obstruction (8.8%); feeding difficulty (8.4%); predicted 
long-term aesthetic concerns (4.4%); and other reasons (6.0%).
Mean age at beginning of treatment was 5.6 months (SD 4.4 months; range 
0.7 – 48.1 months). Mean age at end of treatment was 19.0 months (SD 7.7 
months; range 5.5 – 61.1 months). Mean duration of therapy was 13.4 
months (SD 6.7 months; range 0.2 – 43.0 months). 29 patients (11.6%) 
underwent systemic steroid therapy. As well, 92 patients (36.8%) under-
went eye-patching therapy.
Adverse effects, requiring modifications in management including dosage 
reduction/alterations, temporarily withholding or premature cessation of 
treatment, were observed in 26 patients whilst taking propranolol (10.4%). 
Adverse events not affecting propranolol therapy were observed in 61 
patients (24.2%).
Overall improvement in IH was experienced by 240 patients (96.0%). 
However, 10 patients (4.0%) did not exhibit improvement in their condition.
Patients who successfully responded to propranolol therapy were, on aver-
age, 2.9 months younger at the commencement of propranolol compared 
to those who did not respond, (p=0.02).
20 patients’ IH lesions showed signs of regrowth after propranolol therapy 
was stopped (8.0%). 6 of them restarted propranolol (2.4%). Those requir-
ing propranolol to be restarted were treated for, on average, 5.2 months 
longer than those that did not, (p = 0.03).
Conclusions: Propranolol can safely and significantly improve the 
management of IH, and the revised therapeutic protocol will aid in the 
process.
Learning Objectives:
•	 Presentation of experience managing IHs with propranolol using an estab-

lished therapeutic protocol, within a multi-disciplinary vascular anomalies 
clinic.

•	 Propranolol can safely and significantly improve the management of IHs.
•	 Starting propranolol at an earlier age can improve the outcomes of the IH 

lesions.
•	 Optimal care of the IH patient is best provided by an experienced multi-disci-

plinary vascular anomalies team, following an established therapeutic proto-
col.

RESIDENT POSTER COMPETITION

RP01
Prescription opioid abuse: a review of clinical 
practice in hand surgery
K Isaac, J Mahoney, M Musgrave
Toronto, ON
Purpose: Post operative analgesia plays an important role in the man-
agement of out-patient hand ambulatory procedures. Unfortunately, there 
has been a rise in prescription opioid abuse in Canada and as such prescrib-
ing practices need to be scrutinized. The goal of this study was to review 
patterns of opioid prescription in an elective hand surgery practice and to 
identify if patient, anesthetic or surgical factors influenced prescribing 
patterns.
Method: Charts of all ambulatory hand surgery patients from 2005 to 
2012 were reviewed. Data collected included demographics, medical his-
tory, diagnosis, type of surgery, complications, anesthetic type, ASA class, 
prescription drug and quantity prescribed.
Results: A total of 298 charts were reviewed of which 163 met inclu-
sion criteria.
Procedures were largely soft-tissue relative to bone (58.9% vs 41.1%). The 
majority of patients were prescribed Tylenol #3 (74%, n=121) or Percocet 

(23%, n=37). Patients undergoing bone procedures (OR 1.6; 95% CI 0.76, 
3.37), younger patients (P=0.005, chi-square test) and those receiving 
general anesthetic (OR 2.64; 95% CI 0.73, 9.53) were more likely to be 
prescribed Percocet. Patients with risk factors for severe post-operative 
pain, specifically male sex, young age, high BMI, ASA class I and undergo-
ing a bone procedure, were not all necessarily prescribed of a stronger 
opioid.
Conclusions: In our study, patients were more likely to receive a 
prescription for a stronger opioid (Percocet) if they were younger than 
44 years of age, had bone surgery or had a general anesthetic, while other 
predictive factors of severe post-operative pain did not seem to influence 
prescribing practice. Further assessment of patient related outcomes with 
respect to post operative pain management is necessary to appropriately 
tailor opioid prescription.
Teaching Objectives:
•	 List predictive factors of severe post-operative pain in ambulatory surgery
•	 Identify patients at increased risk of developing severe post-operative pain

RP02
The use of smartphone photography in acute 
hand trauma referrals
M Plant, C Novak, H von Schroeder, S McCabe
Toronto, ON
Purpose: Transfer of upper limb trauma patients from peripheral hospi-
tals to tertiary centres for acute treatment can be life and limb saving, but 
is expensive, and unnecessary transfers are not uncommon. Identifying 
these cases prior to transport would allow more timely treatment and pre-
vent unnecessary utilization of resources associated with transfer. 
Smartphones allow rapid acquisition and transfer of photographs, which 
may enhance the description of the injury and improve decision making 
prior to transfer.
Methodology: 10 Surgeons (5 Hand, 5 Plastic) reviewed 10 upper 
limb trauma cases and answered questions based on the history alone, then 
on the history and images displayed on an iPhone 5®. Areas assessed 
included evaluation of damaged structures and development of a treatment 
plan, including the necessity for acute transfer. Also evaluated were 
changes in the diagnoses and treatment plans, confidence in these criteria 
and subjective opinion of the added value of the smartphone images com-
pared to history alone.
Results: The addition of smartphone images frequently resulted in 
changes in the diagnosis and/or treatment plans as well as the decision to 
accept transfer. Clinicians’ confidence in their diagnosis and treatment 
plan was increased in most cases. Several injuries were identified in the 
images that had not been communicated verbally. Smartphone images 
were rated as highly useful.
Conclusions: Smartphone images are highly useful in forming a 
working diagnosis and treatment plan and assessing the need for acute 
transfer. In many cases the images demonstrated a discrepancy between the 
description and the actual injury that modified treatment. In real-life, 
there would have been numerous digits salvaged, length preserved in oth-
ers and several unnecessary emergent transfers avoided.
Learning Objective:
•	 To understand the applications and limitations of smartphone images in 

assessing acute upper extremity trauma referrals.

RP03
A critical review of cost effectiveness analysis in 
the management of carpal tunnel syndrome
K Armstrong, S Tapp, S McCabe
Toronto, ON
Purpose: Previous studies comparing the cost effectiveness of surgical 
and nonsurgical management of carpal tunnel syndrome (CTS) have sug-
gested surgical treatment is more cost effective. A careful evaluation of 
these studies suggests they may not be directly applicable to the typical 
management of CTS by hand surgeons in North America. This is particu-
larly true of patients with mild CTS. Therefore, based on the current litera-
ture, it is not clear if the most cost effective management strategy for CTS 
should include a trial of nonsurgical management.
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Method: Studies of cost-effectiveness analysis of the management of 
CTS were located in the literature using PubMed and the keywords “carpal 
tunnel syndrome” and “cost effectiveness analysis”. We reviewed accepted 
management of CTS reported in the published literature. We then adjusted 
previous cost-effectiveness analyses to reflect accepted nonsurgical man-
agement and equalized costs of surgery amongst all patients that received 
surgery.
Results: Previous North American cost-effectiveness analyses have 
included the cost of hand therapy in their nonsurgical treatment stream. 
Exercise and mobilization have very low quality evidence of benefit. As 
well, a trial of nonsurgical management should not impact the surgeon’s 
decision to use general, regional or local anesthesia. If these previous mod-
els are adjusted to reflect accepted nonsurgical treatment in North 
America & equalize the cost of surgery amongst all patients, then a trial of 
nonsurgical management is more cost-effective than a straight to surgery 
approach ($2,162/person and $3,068/person respectively). This is even 
more evident in the mild CTS group ($1,418/person versus $3,076/person 
for nonsurgical versus surgical treatment respectively).
Conclusions: Multiple factors contribute to the cost-effectiveness of 
nonsurgical and surgical treatments of CTS. By adjusting previous clinical 
studies, we can demonstrate how nonsurgical treatment can be cost-
effective.
Learning Objective:
•	 The participant will be able to evaluate the cost- effectiveness of nonsurgical 

versus surgical treatment of CTS.

RP04
Customizing the reconstruction plan to 
achieve good satisfaction in women 
undergoing various forms of breast 
reconstruction
O Ayeni, C Temple-Oberle, B Ayeni, M Bettger-Hahn,  
N Mychailysyn
London, ON
Purpose: To evaluate patient satisfaction in women who have under-
gone a variety of breast reconstruction techniques.
Methods: Consecutive women undergoing autologous, alloplastic, or 
combined breast reconstruction at a single center were invited to 
participate.
Reconstruction type was highly customized and based on two separate 
consultations, taking into consideration the woman’s expectations and 
wishes, disease and treatment factors, and health and habitus.
Following surgery, women were asked to complete the validated 
BRECON-31 TM: Breast Reconstruction Satisfaction Questionnaire, 
either in the clinic setting or as a mail-out. Patient demographics and 
operative details were collected from their medical records. A one-way 
analysis of variance compared the three groups (autologous, alloplastic, 
combined) across the ten subscale measures.
Results: A total of 123 of 176 (70%) women participated in the study. 
The mean age of the respondents was 51.3 (range: 30-72). The primary 
language for all respondents was English (100%). Fifty women underwent 
autologous reconstruction (41%), fifty-eight alloplastic (47%), and fifteen 
combined (12%). Nine of the ten BRECON-31 TM subscales (Self Image, 
Arm Concerns, Intimacy, Satisfaction, Self-Consciousness, Expectations, 
and Breast Appearance, Nipple, and Abdomen) showed similarly high 
satisfaction regardless of reconstruction method (p>0.05).
Only the subscale Recovery showed a significant difference between the 
three reconstructive groups (p=0.00006), with autologous reconstruction 
scoring (51) compared to alloplastic (68) and combined (60).
Conclusion: Using a valid and reliable patient-rated outcome mea-
sure to assess breast reconstruction satisfaction, women score similarly for 
nine out of ten subscales. Women with autologous reconstruction scored 
more poorly on the Recovery subscale. From these results, we believe it is 
possible to achieve high satisfaction following breast reconstruction by 
tailoring the reconstruction type to the patient.
Learning Objectives:
•	 To examine differences in patient satisfaction amongst women who have under-

gone various types of breast reconstruction using the BRECON-31 TM

RP05
Two-flap “Ying and Yang” capsular 
reconstruction of the ulnar collateral 
ligament of the thumb MCP joint: A new 
technique
C Gendron, T Hayakawa, A Islur
Winnipeg, MB
Purpose: Thumb MCP joint ulnar collateral ligament (UCL) reconstruc-
tion has traditionally utilized a free tendon graft woven through remaining 
capsule or through drilled bone holes. We propose a new method of recon-
struction creating a neo-UCL with a two-flap capsular repair based on the 
isometric principle of collateral ligament reconstruction.
Methods: A retrospective chart review of UCL injuries treated with a 
two-flap capsular technique from December 2008 until present was 
performed.
Range of motion, grip strength, and key pinch was measured and compared 
to the unaffected contralateral thumb as control.
Results: Twenty-two thumbs in 21 patients underwent MCP UCL 
reconstruction during the study period. Average follow-up was 13 weeks 
(6-56 weeks).
All patients regained full range of motion. Average key pinch strength was 
89.5% (65-100%) of the control. Three patients required a secondary 
reconstruction with a tendon graft. Further analysis revealed that all three 
patients were non compliant with the post-operative instructions.
Conclusions: The two-flap “ying and yang” capsular technique offers 
an alternative for traditional tendon reconstruction of the thumb MCP 
UCL. Excellent ROM, strength, and pinch are provided. Lack of tendon 
harvesting and ease of repair are further advantages.
Learning Objectives:
•	 Participants will be able to identify key elements of the two-flap capsular 

repair
•	 Participants will be able to offer a new reconstruction for UCL injuries

RP06
A comparison of inter-provincial plastic surgery 
procedure remuneration rates and their 
relationships with local practices
I MacArthur, L Sigurdson
Winnipeg, MB
Purpose: Recent proposed cuts to physician remuneration have led to 
acrimonious battles between provincial medical associations and govern-
ments in Ontario and Alberta. This has resulted in both global and tar-
geted inflation adjusted decreases to fee codes. Prime targets have been fee 
codes presumed to be richly remunerated. Any potential fee increases will 
likely rest only with those codes that are less remunerated. Interprovincial 
comparisons are important criteria when provinces set new fee codes. This 
study examines interprovincial fee code discrepancies for plastic surgery 
and identifies codes that provincial associations might wish to target for 
negotiation.
Method: Current fee code schedules were obtained from each 
province.
Codes and fees paid in each province were entered into an Excel® spread-
sheet for 213 plastic surgery procedures. Standard deviations and percent-
age discrepancies from the mean were determined. Those greater than one 
standard deviation below the mean were selected as candidates for fee 
adjustment.
Results: Considerable interprovincial discrepancies were identified. 
Local flap surgery and nail plate removal were remunerated below mean in 
NF. Split thickness skin grafts and facial local flaps met the study criteria in 
NS, and NB has the lowest fees in the country for follow-up of patients. 
Bilateral breast reductions and Dupuytren’s resections may be targets for fee 
increases in Quebec, whereas metacarpal fractures and Dupuytren’s codes 
may be targets in Ontario. Finger dislocations and tenosynovitis drainage 
as well as necrotizing fasciitis debridements met criteria in Manitoba. AB 
remuneration is low for non-cosmetic nasal surgery and mandible fractures. 
In BC, septoplasties are comparatively low. Microsurgical fee codes are 
significantly below mean in Saskatchewan.
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Conclusions: In fee code negotiations, the above codes are logical 
candidates for individual provincial associations to select for adjustment.
Learning Objective:
•	 The learner will appreciate inter-provincial remuneration discrepancies for 

plastic surgery procedures in Canada.

RP07
Modeling of the 4th and 5th carpal-metacarpal 
joints with 3D laser scanning
M McRae, V Patel, S Dreckman, S Sandhu, P Binhammer
Toronto, ON
Purpose: To evaluate the articulating surfaces between the hamate and 
4th and 5th metacarpal(MC) bases.
Method: NextEngine™ 3 dimensional laser scanner (accurate to 
±100µm) captured the articular surfaces of the hamate with the 4th and 
5th MC bases of 10 embalmed cadaver right hands. Articular surfaces were 
defined and modeled using Amira5.3.3, VP sculpt3.03 and MatLab7. 
Articular surfaces were evaluated in terms of size, shape, radius of 
curvature(ROC) by 3 point and sphere-fit (SF) and inter-facet angles.
Results: 4th CMC: Hamate articular surface with the 4th MC was single, 
concave and well approximated by sphere fit (SF); radius of curvature (ROC) 
µ=11.18. 4th MC base was convex; SF ROC µ= 9.944. 6/10 articulations flat-
tened from volar to dorsal. 5th CMC: Hamate surface was concave while 
MC base was convex. The joint surface was best approximated with two 
overlapping spheres. Ulnar sphere averaged 30.21% of the surface of the 
hamate and 29% of the MC base. Ulnar hamate SF ROC µ=11.63, ulnar 
5thMC SF ROC 8.07. Radial SF hamate µ=7.92, radial 5thMC SF µ=7.47. 
Angle of divergence between spheres represented on the hamate surface 
was µ=21.4° while the 5thMC base angle of divergence was µ=10.99°. The 
angle formed between the 4th and 5th CMC joints at the hamate was 
µ=31.69°. A single articular facet between the 4th and 5th MC bases was 
concave on 4th and convex on the 5th MC base.
Conclusions: Laser scanning of cadaver 4th and 5th CMC joints 
clarifies the normal anatomy of joints essential for ulnar strength grasp. 
Useful applications include morphologic features of injury patterns, repair 
and osteochondral donor tissue.
Learning Objectives:
•	 Participants will be able to describe the unique joint morphologies of the of the 

4th and 5th carpal-metacarpal joints.

RP08
Descriptive statistical analysis of 
anthropometry and blood pressure in infantile 
hemangioma patients treated with 
corticosteroids and propranolol
K Sawa, A Yazdani, M Rieder, G Filler
London, ON
Purpose: Infantile hemangioma (IH) is the most common benign 
tumor of childhood. Traditionally, corticosteroids were considered the IH 
medication of choice. Since its introduction in 2008, propranolol has rap-
idly been adopted as an effective pharmacologic treatment. Despite its 
immense use in IH, there is significant uncertainty regarding the long- 
term effects of propranolol in pediatric patients. The aim of this study is to 
describe the long-term influence of propranolol and corticosteroids on 
anthropometric measurements (height, weight, BMI) and blood pressure 
(BP) in children.
Method: A prospective database of all IH patient visits to the pediatric 
vascular abnormality clinic at our institution between October of 2007 and 
September of 2011 were reviewed. Anthropometric measurements (height, 
weight, BMI) and BP were analyzed.
Results: Two hundred ninety visits (119 patients) to the pediatric vascu-
lar abnormality clinic at London Health Sciences Centre were reviewed.
An increase in BP and BMI was noted in the corticosteroid group. 
Anthropometric measurements and BP values remained normal in chil-
dren treated with propanolol. No hypotensive episodes were recorded in 
the propranolol group.
Conclusions: Propranolol appears to result in fewer long-term changes 
in BP and anthropometric measurements than systemic corticosteroid 

therapy. Propranolol should be considered a safe first line therapy for IH 
patients.
Learning Objectives:
•	 At the end of this workshop, learners will be able to consider the long-term 

influence of corticosteroids and propranolol on anthropometry and BP in 
pediatric hemangioma patients.

RP09
Plastic Surgeons’ apparent website strategy is 
positively correlated with population 
characteristics and number of surgeons in the 
locale
I Maxwell
Ottawa, ON
Purpose: In 1980 business professor Michael Porter described distinct 
strategies with which businesses attain competitive advantage: Cost 
Leadership and Value Differentiation. Previously we showed that Canadian 
plastic surgeons have a preference for websites that favour a Value 
Differentiation strategy. In this investigation we examine whether or not a 
correlation exists between population characteristics and website strategy.
Methods: For each plastic surgeon listed on the CSPS website we 
examined characteristics of their practice locales including population, 
population density, median age of the population, and number of plastic 
surgeons in the region including density of plastic surgeons in a particular 
community. These data were gathered from both the CSPS website and 
Statistics Canada. Correlations between value differentiator/low cost pro-
vider scores and these population characteristics were calculated using 
Microsoft Excel.
Results: We found that a positive correlation existed between all of the 
above- mentioned variables and the degree of Value Differentiation strat-
egy used by surgeons. The strongest correlation was seen between the 
number of surgeons practicing in a given geographic locale and the result-
ing degree to which their websites displayed a value differentiator 
approach.
Conclusion: These results suggest that plastic surgeons in Canada 
consider their market and their competition when creating their websites 
and that those surgeons in more competitive markets tend to portray them-
selves online as Value Differentiators as opposed to Cost Leaders. However, 
the somewhat weak positive correlation suggests that as a group plastic 
surgeons in Canada could be more assertive in tailoring their strategy to 
their market.
Learning Objectives
•	 At the end of this discussion, the participant will be able to understand the 

relevance of Porter’s competitive strategies to their business model and website 
design. Also, participants will consider the effect that the characteristics of a 
particular locale may have on marketing strategy, specifically promotional 
websites.

RP10
Outcomes following a modified reduction and 
association of the scaphoid and lunate with a 
bioabsorbable compression scre
B Ball, K Mowbrey, M Morhart
Sherwood Park, AB
Purpose: Scapholunate (SL) dissociation represents the most common 
carpal instability. The reduction and association of the scaphoid and lunate 
(RASL) achieves a fibrous union between the scaphoid and lunate by fixa-
tion with a Herbert screw. We describe a modified RASL with a bioabsorb-
able compression screw and DIC capsulodesis.
Methods: A retrospective review was performed for patients who have 
undergone a RASL by a single surgeon. A Bio-Compression screw® 
(Arthrex, Naples, FL) was used to obtain an association between the sca-
phoid and lunate. Radiographs were reviewed pre-operatively and at vari-
ous intervals post-operatively. Demographic and ROM data were also 
gathered. Statistical comparisons were performed using a one-way 
ANOVA.
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Results: Scapholunate reconstruction was performed in 44 patients. 
Males made up 80% of the patients, and 55% of the injuries occurred in the 
dominant hand The mean age was 45 years, with an average of 61 weeks 
between date of injury and the procedure. Preoperative radiographs were 
compared to those from 3, 6, and 12 months post-op. There was no signifi-
cant difference in the scapholunate gap or radiolunate angle among the 
timepoints. The scapholunate angle was reduced from 57.0° pre-op to 
44.6° at 12 months (p<0.01). There was no significant difference in the 
modified carpal height ratio between pre-op values and 3, 6, or 12 months. 
At three months, the mean grip strength was 22.8kg. The mean range of 
motion was 32 of flexion, 35 of extension, 17 of ulnar deviation, and 12 of 
radial deviation. Six patients required a salvage procedure.
Conclusions: The modified RASL results in a decreased scapholu-
nate angle at one-year post-op indicating association between the scaphoid 
and lunate. The MCHR is maintained and early ROM values are similar to 
other forms of SL reconstruction
Learning Objectives:
•	 Describe a modified RASL procedure, and outcomes following this procedure

RP11
Restoration of upper limb function using a 
double free gracilis muscle transfer after 
complete brachial plexus avulsion injury:  
First cases reported in Canada
K Elzinga, J Olson, M Morhart, M Chan
Edmonton, AB
Purpose: Severe brachial plexus avulsion injuries can result in com-
plete loss of sensory and motor function. Reconstruction is challenging and 
complex, with limited options. Free gracilis muscle transfer is a particularly 
effective technique to restore prehensile function in pre-ganglionic injuries 
of the brachial plexus, as well as for delayed post-ganglionic injuries.
Method: The use of the double free gracilis transfer to restore elbow 
flexion and wrist extension (first muscle) and finger flexion (second mus-
cle) was first described by Doi in 1996 and is used commonly in Japan. We 
report the first two patients treated with this technique in Canada.
Results: Both patients sustained complete brachial plexus avulsion 
injuries resulting in a flail arm.
Pre-operatively, patient 1 had normal trapezius strength, but the rest of his 
left arm muscles were a grade 0 on the MRC scale. Following his double 
free gracilis transfer, he achieved grade 4 strength. His elbow flexion 
strength improved from 0 kg to 6 kg and his DASH questionnaire score 
improved from 81 points to 30 points.
After his injury, patient 2’s left shoulder adduction was a grade 1 while his 
other left arm muscles were a grade 0. Following surgery, he achieved grade 
3 strength.
Patient photographs and videos will be presented to demonstrate the 
patients’ range of motion pre, intra, and post operatively. Operative details, 
radiographic imaging, and EMG studies will be discussed.

Conclusions: The double free gracilis double muscle transfer is a 
valuable technique to restore elbow, wrist, and finger function. Patient 
satisfaction is high and active range of motion can be significantly 
improved. Our experience supports the use of this technique following 
brachial plexus injury.
Learning Objectives:
•	 Participants will be able to describe the reconstructive options for complete 

brachial plexus avulsion injury.
•	 Participants will be able to describe the technique, risks, and benefits of per-

forming a double free gracilis muscle transfer.

RP12
Treatment of in-transit melanoma with intra-
lesional Interleukin-2: A systematic review
B Byers, C Temple-Oberle, JG McKinnon, V Hurdle
Calgary, AB
Purpose: Several phase II studies have recently emerged on intra-lesional 
interleukin-2 (IL-2) for the treatment of in-transit melanoma. This system-
atic review addresses the efficacy and side effect profile of IL-2.
Methods: MEDLINE, EMBASE, Cochrane Library, and Google 
Scholar databases were searched from 1980 to 2012 for studies evaluating 
the clinical response to using intra-lesional interleukin-2 for the treatment 
of in- transit melanoma. Titles and abstracts were screened by two indepen-
dent researchers for suitability of inclusion using predetermined inclusion 
and exclusion criteria. Studies were evaluated for quality using a modified 
quality assessment tool for observational studies. Data was pooled and 
analyzed for both lesion and patient response rates to determine an overall 
response to treatment.
Results: 49 studies were identified, and after exclusion criteria, 43 were 
removed, leaving six observational trials in the systematic review.
Treatment regimens (IL-2 dosage; treatment intervals), and response rates 
were variable. Overall, 2,182 lesions and 140 patients were treated with 
IL- 2 in these six studies. The mean pooled outcomes per lesion treated 
included complete response 78%, partial response 2.5%, and no response/
progression of disease in 19.6%. Response rates by subject included com-
plete response in 49.6% of patients. Treatment was generally well tolerated 
by patients with mild side effects including localized pain and swelling, and 
mild flu-like symptoms. There were only three grade 3 adverse events 
reported in a total of 140 treated patients, including rigors, headache, and 
fever with arthralgia.
Conclusions: This systematic review suggests that intra-lesional IL-2 
safely and effectively provides locoregional control of in-transit melanoma, 
with relatively mild side effects.
Learning Objectives:
•	 To understand the challenges in controlling in transit disease with traditional 

treatment methods.
•	 To understand the published outcomes in phase 2 trials of intra-lesional IL-2 

therapy for in-transit melanoma.
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01
Biotissue Microsurgical Simulation and 
Teaching; Economics, Set up and CanMeds 
Competencies
Nicolas A Guay, Colin P White
University of Ottawa, Ottawa, ON
Purpose: As the need for skill training is increasing, surgical simulation 
has become a standard part of plastic surgery training programs. 
Microsurgical biotissue simulation products (1 to 6 mm) have given us an 
opportunity to create a new platform for microsurgical training and revisit 
an area of weakness in our post graduate surgical training.
Method: We will review the literature on biotissue simulation. We will 
describe our biotissue microsurgical laboratory set up and start up costs. We 
will also outline the initial instrument costs (4 microscopes, 5 microsurgi-
cal instruments sets, 2 cameras, 1 projector and screen). We will outline 
the cost per sitting/per resident for a 4 to 6 anastomosis session of 2 hours. 
We will then compare this to the per sitting/per resident cost for biotissue 
versus live animal (rat) sessions.
Results: Our three year experience with this set up and current CanMeds 
competencies are described. We will describe the 8-step CanMeds medical 
expert progressive competency scheme that takes the trainee from loupe 
magnification of venous and arterial caliber (4 mm to 6 mm) with a 6-0 and 
4-0 nylon suture to a 1 mm microsurgical anastomosis with 10-0 nylon 
suture.
Conclusions: This surgical simulation set up and objectives present 
a systematic experience in microsurgery for all plastics residents. Residents 
gain medical expertise rapidly allowing them to softly translate the gained 
microsurgical skills to operating room.
Learning Objectives: To describe the University of Ottawa 
microsurgical simulation laboratory.To compare the costs of a biotissue 
microsurgery treaching laboratory to the classic model using live animals.

02
Coronary Artery Bypass Grafting Following Free 
Flap Breast Reconstruction
Janae L Maher, Kendall R Roehl, Raman C Mahabir
Scott and White Memorial Hospital, Temple, Texas, USA
Purpose: The number one cause of death in women is heart disease. 
Studies have clearly shown the superiority of internal mammary artery 
grafts for coronary revascularization over other conduits or intracoronary 
techniques. Our goal was to design an algorithm for recipient vessel selec-
tion in patients undergoing free tissue transfer breast reconstruction.
Methods: A review of the literature was performed to identify potential 
evidence to contribute to a best practice guideline. The lack of evidence 
lead us to create the guideline based on a workgroup consensus, expert 
opinion, cadaveric studies and case reports.
Results: As we operate on older patient populations, the need for inter-
nal mammary artery use for CABG after autologous breast reconstruction 
may arise more frequently. We discuss the current literature regarding 
recipient vessel choices and level of recipient vessel harvest in order to 
help continually evolve the practices of our specialty to the potential 
future needs of our patients. We also present a best practice decision algo-
rithm for vessel selection and harvest, as well as and a sample case of 
CABG utilizing the LIMA 35 days after previous autologous breast recon-
struction using the LIMA.
Conclusion: As the number of patients we operate on who may later 
require their internal mammary artery for CABG increases, so too must our 
understanding and selection of recipient vessels for free autologous breast 
reconstruction.

Learning Objectives: 
•	 Participants should be able to describe an algorithm for the selection of recipi-

ent vessels for free flap breast reconstruction 

03
Usability of Internal Mammary Recipient Vessels 
in Microvascular Breast Reconstruction
Anne C O’Neill, Victoria Hayward, Toni Zhong, Stefan OP Hofer
Breast Restoration Program, University Health Network, University 
of Toronto, Toronto, ON
Purpose: The internal mammary vessels have gained popularity to 
become the recipient vessels of choice in microvascular breast reconstruction 
for many surgeons. Their position allows convenient accessibility and 
enables aesthetically favourable, medial positioning of the reconstructed 
breast. Some reports however, have raised concerns regarding the small cali-
bre of the internal mammary veins and their friability, especially when there 
has been pre-operative chest wall radiation, reporting high conversion rates 
to alternative recipients. This study examines the suitability of the internal 
mammary vessels in a large series of microvascular breast reconstructions.
Methods: A retrospective chart review of all patients who underwent 
microvascular breast reconstruction in the 5-year period between September 
2007 and September 2012 was performed. The operative notes were 
reviewed to identify the recipient vessels used in all cases. Data on other 
patient variables that may influence the suitability of the vessels was also 
collected including details of previous surgery, radiation or chemotherapy, 
medical history and cardiovascular risk factors. Intraoperative or postoper-
ative vascular complications were noted.
Results: Details of 586 autologous consecutive breast reconstructions 
in 405 patients were reviewed. The internal mammary vessels were the 
target recipient vessels in all cases. The conversion rate to alternative 
recipient vessels was less than 1%. Vessel calibre was sufficient to permit 
anastomosis in all cases. Intraoperative and post-operative vascular compli-
cation rates were low. Factors such as previous surgery, radiation, chemo-
therapy or cardiovascular co-morbidities did not influence usability of the 
internal mammary vessels or associated complication rates.
Conclusion: The internal mammaries can be reliably used as recipi-
ent vessels in the vast majority of microvascular breast reconstruction 
irrespective of previous treatment modalities.
Teaching Objectives:
•	 To understand the advantages and suitability of the internal mammaries as 

recipient vessels in microvascular breast reconstruction.

04
A New Microsurgery Set using Double Ended 
Instruments and a Double Hook Device
Tim Sproule
The Scarborough Hospital and the University of Toronto, Toronto, ON
Purpose: A unique and innovative instrumentation set that facilitates 
microsurgery will be presented that utilizes double ended instruments and 
a double hook device.
Method: Titanium double ended instruments have been designed and 
manufactured that improve the speed and ergonomics of micro dissection, 
vessel preparation and micro anastomosis. A double hook device in multi-
ple sizes has also been manufactured which allows for precise and tension 
free approximation of structures prior to repair. These innovations have 
been extensively tested in a busy multidisciplinary microsurgical practise.
Results: Utilizing this instrumentation reduces the time necessary to 
complete anastomoses, reduces the number of instruments that need to be 
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used during a microsurgical procedure, and eliminates the need for double 
approximators.
Conclusion: This new microsurgery instrumentation set may have 
some usefulness as an adjunct to those who practise microsurgery.
Learning Objectives:
•	 A new instrumentation set to facilitate microsurgery will be presented. Design 

highlights and numerous clinical applications will be discussed and demon-
strated.

05
INCIDENTALOMAS ASSOCIATED WITH ABDOMINAL AND 
PELVIC CT ANGIOGRAMS FOR ABDOMINAL BASED 
BREAST FREE FLAP RECONSTRUCTION
O Ho, S Hofer, T Zhong
University of Toronto, Toronto, ON
Purpose: More microsurgeons are now routinely ordering CT angio-
grams (CTAs) prior to breast reconstruction using deep inferior epigastric 
perforator (DIEP) flaps to provide better surgical planning and improve 
preoperative decision making. These investigations occasionally result in 
unexpected findings in otherwise asymptomatic women. The aim of this 
study is to determine the incidence of unexpected findings in preoperative 
CTAs and to correlate these with patient and breast cancer 
characteristics.
Methods: A retrospective chart review from May 2008 to December 
2012 was performed reviewing all patients who underwent DIEP flap breast 
reconstruction. Radiology reports of their preoperative CTAs were reviewed 
and details of unexpected findings were recorded. These patients past 
medical and cancer history and additional radiological investigations, out-
comes, and interventions were assessed.
Results: In total, 387 patients charts were reviewed. Currently data 
analysis is ongoing. Over half of the patients who had CTA imaging, had 
incidental findings. Of which, over half of were suggested to have further 
imaging including ultrasound, bone scan, MRI, and/or another CT.
The most common types of incidentalomas were hepatic, renal, bone, 
ovarian, and uterine.
Conclusion: Most incidental findings from pre-DIEP CTAs are 
benign. However, unexpected findings on imaging in a population of 
women with previous breast cancer or strong breast cancer risk factors can 
lead to undue stress and anxiety. It is important to counsel patients of the 
possibility of incidental findings and the possibility of changes to their 
reconstructive course prior to CTA investigations.
Learning Objectives:
•	 To understand the rate of incidental findings in pre-DIEP CTAs in the 

microsurgical breast reconstruction population.
•	 To establish the importance of counselling patients when obtaining CTAs and 

after results are reported in order to set expectations and explain the implica-
tions of findings.

06
The supercharge end-to-side anterior 
interosseous to ulnar motor nerve transfer 
for restoring intrinsic function: preliminary 
experience
Kristen Davidge, Susan Mackinnon
Washington University of St Louis, St Louis, Missouri, USA
Purpose: To review our preliminary experience with the supercharge 
end-to-side anterior interosseous to ulnar motor nerve (SETS) transfer, 
and to refine our indications for this technique.
Methods: A retrospective cohort study was performed of all patients 
undergoing the SETS procedure between August 2009 and December 
2012. Preoperative (diagnosis, comorbidities, clinical presentation, elec-
trodiagnostic findings) and intraoperative data were reviewed and
related to clinical successes and failures in regards to recovery of ulnar 
intrinsic function. General functional outcomes, including strength, pain, 
and DASH, were also documented. Pre/post comparisons were performed 
using paired t tests.

Results: 62 patients (71% male, mean age at surgery 48.0±17.8 years) 
underwent the SETS procedure. Diagnoses were varied, but all patients 
presented with clinically significant ulnar intrinsic weakness and electrodi-
agnostic evidence of acute or chronic denervation of the first
dorsal interosseous muscle. The SETS transfer was performed at a mean 
distance of 8.1±1.1 cm from the wrist crease. Thirty-two of 42 patients 
(76%) with adequate follow-up demonstrated recovery of ulnar intrinsic 
function at a mean of 5.3±2.7 months postoperatively. In seven patients 
undergoing concomitant ulnar nerve decompression, intrinsic recovery was 
too rapid to be attributable to the SETS procedure. Failures of the SETS 
procedure were most commonly seen in patients where the anterior 
interosseous nerve had also been injured.
Conclusions: The SETS transfer is a useful technique for augment-
ing intrinsic muscle function for 2nd and 3rd degree axonotmetic (in-
continuity) lesions of the ulnar nerve. The best probability of success is 
seen in patients with acute ulnar nerve injuries with an intact, uninjured 
donor nerve. Clinical determination of the proportion of intrinsic recovery 
attributable to the SETS transfer is challenging, and perhaps may be only 
confirmed by electrodiagnostic evaluation in future studies.
Learning Objectives:
•	 To highlight indications and outcomes of the SETS transfer

07
Muscle flap preparation alters resistance artery 
functions that lead to severe impairment in 
muscle flap perfusion in vivo
Alissa Sami1,4, Tim Mak2, David C Mazer1,3, Gregory MT Hare1,3, 
James L Mahoney1, Melinda A Musgrave1,4

1Division of Plastic Surgery, St Michael’s Hospital; 2Department of 
Anesthesia and Physiology, University of Toronto; 3LiKa Shing 
Knowledge Institute, University of Toronto; 4Department of 
Surgery, University of Toronto, Toronto, ON
Purpose: To investigate the effect of vasopressors on muscle perfusion 
in an animal free flap model.
Methods: Bilateral rectus abdominus muscles in Sprague Dawley rats 
were used as a surrogate free muscle flap and contralateral unoperated con-
trol. Microvascular blood flow was simultaneously recorded in both muscles 
by Laser Doppler Flowmetry (Oxford Optronix). Quantitative oxygen 
delivery was assessed with G4 oxyphor and a PMOD device. After surgery, 
a 15-minute baseline was recorded prior to infusion of phenylephrine in a 
dose dependant manner (0.025 ; 0.050; 0.10; 0.20 and 0.30 μg/kg/min). A 
30-minute recovery period was recorded before rat euthanasia.
Results: Perfusion in the non manipulated rectus muscle (control) 
showed a statistically significant decrease in blood flow only at the highest 
dose of phenylephrine (12 μg/kg/min; p<0.05). However, surgical manipu-
lation alone resulted in a profound decrease in overall blood flow in the 
rectus muscle flap (free flap) in the absence of phenylephrine (989.5 vs 
479.31 BFU; p<0.001).
Muscle preparation and manipulation itself also showed a statistically sig-
nificant decrease in muscle flap PO2 with exposure of muscle alone show-
ing better oxygenation than control muscle flaps and free muscle flaps 
respectively (24.7 vs 16.9 vs 2.7 Torr ; p<0.001).
These effects were not augmented with any dose of phenylephrine.
Conclusions: The effect of surgery alone on oxygenation were sur-
prising. Flap vasoconstriction during free flap surgery may better reflect a 
systemic inflammatory response of surgical change. This could potentially 
lead to microvascular vasoconstriction and an overall flap oxygenation 
deprivation compromising flap viability.
Teaching Objectives:
•	 To present a novel animal model of flap perfusion and oxygenation
•	 To discuss a novel mechanism of flap compromise
•	 To understand flap perfusion and oxygenation as determinants of flap viability
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08
Nerve transfers for treatment of isolated 
axillary nerve injuries
Margaret Wheelock, Jennifer Giuffre
University of Manitoba, Winnipeg, MN
Purpose: Little has been written in the literature on isolate daxillary 
nerve injuries following traumatic shoulder injuries. Patients present with 
atrophy of the deltoid, loss of sensation in the axillary nerve distribution 
and weak shoulder range of motion (ROM).The use of nerve transfers to 
restore elbow function and shoulder abduction in C5-6 nerve root injuries 
has been previously described.This study looks at a series of patients with 
isolated axillary nerve injuries treated with a triceps nerve branch to the 
axillary nerve transfer.
Methods: A retrospective review of 6 patients who underwent a trans-
fer of a triceps nerve branch to the axillary nerve was performed. Pre- and 
post-operative deltoid strength and shoulder flexion and abduction were 
evaluated.
Results: Six patients, 5 male and 1 female, underwent a triceps nerve 
branch to axillary nerve transfer for isolated axillary nerve injury post 
traumatic shoulder dislocation. The average age was 55 years (37-66). The 
average delay from injury to transfer was 8.6 (4-12) months. Five of the 
transfers used a branch to medial triceps and one transfer used a branch to 
the lateral head of triceps. Deltoid function was 0/5 in all patients preop-
eratively and an average of 3.2/5 postoperatively. Four of six patients 
reported full or near full shoulder abduction and forward flexion postopera-
tively. There was one patient lost to followup. There were no 
complications.
Conclusion: Radial to axillary nerve transfers following traumatic 
shoulder injury can provide good recovery of deltoid strength and shoulder 
ROM with minimal complications.
Teaching Objectives:
•	 Early diagnosis and referral of axillary nerve injury is important in manage-

ment of these injuries.
•	 Nerve transfer can result in good recovery of strength with near normal range 

of motion for this subset of patients.

09
Vascularized proximal fibula epiphyseal transfer 
for distal radius reconstruction: A systematic 
review
Salah Aldekhayel, Omar Fouda Neel, Mario Luc
McGill University, Montreal, QC
Purpose: Reconstruction of distal radius in children is cumbersome, 
requiring restoration of joint function and attaining axial growth. 
Vascularized proximal fibula epiphyseal transfers (VFET) have been popu-
larized over non-vascularized transfers and prosthesis. This systematic 
review aims to evaluate the effectiveness of VFET and its associated 
complications.
Methods: Electronic search of MEDLINE and EMBASE databases 
between 1980 and 2012 was done to identify studies reporting outcomes of 
VFET for distal radius reconstruction in children less than 15 years. 
Inclusion criteria were English articles, and clinical studies with clear 
reporting of technique used and objective outcome measures (graft growth, 
bone union, complications).
Results: A total of 539 studies were identified, of which 12 studies met 
the inclusion criteria with a total of 25 patients. Reported diagnoses 
included sarcoma (44%), congenital anomalies (32%), and trauma (24%). 
Patients were divided into two groups based on the technique used: (AF) 
antegrade flow (60%) and (RF) reverse flow (40%). Pedicles used were 
either anterior tibial (48%), peroneal (12%), or combined epiphyseal and 
anterior tibial or peroneal arteries (40%). All grafts demonstrated bony 
union. Graft growth rate was 0.88 cm/year in RF group compared to 0.47 
cm/year in AF group. Recipient complications included four premature 
closures of epiphyseal plate (all in AF group), one flap loss, and six wrist 
deviations. Donor complications included one leg-length discrepancy and 
five common peroneal nerve palsy (all in RF group), one of which was 
permanent.

Conclusion: VFET is an effective surgical option capable of restoring 
joint function and axial growth potential in single stage with very reason-
able outcomes. Reverse flow technique based on anterior tibial artery is 
shown to have superior outcomes.
Learning Objectives:
•	 At the end of this presentation, the participant will:Identify goals of distal radius 

reconstruction in children.Recognize outcomes and complications of VFET.

10
Soft tissue reconstruction of sarcoma defects 
following pre-operative radiation â€“ free tissue 
transfer is safe and reliable
William A Townley1, Eldon Mah1, Peter C Ferguson2, Jay S Wunder2, 
Toni Zhong1, Stefan OP Hofer1

1University Health Network, University of Toronto; 2University 
Musculoskeletal Oncology Unit, Mount Sinai Hospital, Toronto, ON
Purpose: Neoadjuvant radiotherapy followed by surgical resection and 
soft tissue reconstruction provides the best possibility of achieving superior 
limb function in soft tissue sarcomas. The aim of this study was to report 
our experience of free flap microsurgical reconstruction of recently irradi-
ated soft tissue sarcoma defects.
Method: A retrospective study of microsurgical outcome in consecu-
tively treated extremity and trunk sarcoma patients undergoing free tissue 
transfer between 2007 and 2012 was conducted from a prospectively col-
lected database. Outcomes in pre-operatively irradiated patients were 
compared with non-irradiated patients. Demographic data, operative 
details, limb salvage rate, post-operative including microsurgical complica-
tions, and long-term limb function (Toronto Extremity Salvage score, 
TESS; Musculoskeletal Tumour Society Rating Scale, MSTS) were 
recorded and analysed for differences between the two study groups.
Results: Forty-six patients underwent 46 free flaps (pre-irradiated 
n=32, non-irradiated n=14) over the study period. Microvascular compli-
cations (intraoperative revision, flap re-exploration, flap loss) were uncom-
mon and similar between the two groups (4/32 and 2/14 respectively, 
p>0.05). Recipient site wound healing complications (i.e. not flap related) 
occurred more frequently in pre-irradiated patients (16 events) compared 
with the control group (2 events, p=0.03). There was no significant differ-
ence in limb salvage rate, or TESS/MSTS functional outcome scores 
between the two patient groups.
Conclusions: Free tissue transfer is safe and effective in patients 
undergoing surgical resection and reconstruction for sarcoma following 
neoadjuvant radiotherapy.
Teaching Objectives:
•	 At the end of the presentation, delegates will understand the role of free tissue 

transfer in select cases of limb salvage in sarcoma reconstruction; consider the 
benefit of neoadjuvant radiotherapy in terms of outcome/ limb function and 
appreciate that despite increased wound healing complications, flap-related 
complications are not increased.

11
Efficient Use of the Subscapular System: A Two-
Team Approach Without the Need for 
Repositioning in 64 Microvascular Transplants
Farrah Yau1, Brian Parrett2, Greg Buncke2, Rudy Buntic2,  
Safa Bauback2

1University of Calgary, Calgary, AB; 2The Buncke Clinic,  
San Franciso, California, USA
Purpose: To present our experience with the subscapular system for 
upper and lower extremity reconstruction using a two-team approach with-
out the need for repositioning. This technique combines the extreme ver-
satility and low morbidity of the subscapular system with the increased 
efficiency of a two-team approach.
Method: A retrospective chart review was conducted at our microsurgi-
cal facility from 2007-2011 for patients undergoing free flap transplanta-
tion based on the subscapular system to the upper or lower extremity, 
without intra-operative repositioning.
Results: 64 patients were included with 37 upper and 27 lower extrem-
ity transplants. Flap type included the latissimus, partial superior latissimus, 
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dorsal thoracic fascia, serratus, scapular bone or thoracodorsal artery perfo-
rator flaps, either alone or as chimeric flaps. The ipsilateral subscapular 
system was used in 16% of cases for lower extremity defects where the 
anterior tibial vessels served as recipient vessels. The contralateral sub-
scapular system was used in the
remaining cases for upper extremity or lower extremity defects where the 
superficial femoral, genicular, popliteal, sural, or posterior tibial vessels 
served as recipient vessels. All patients were placed in the lateral decubitus 
position for the duration of the case. With the exception of one partial flap 
loss secondary to infection, all flaps survived.
Conclusions: Minor modifications in patient positioning make it 
entirely possible to use the subscapular system for nearly all defects of the 
upper and lower extremities without the need for repositioning. These 
techniques allow the use of a two-team approach, thereby increasing effi-
ciency, reducing surgical time and lowering operating room costs.
Teaching Objectives:
•	 To learn details of intra-operative patient positioning that allow for a two-

team approach for flaps based on the subscapular system for defects of the 
upper and lower extremity.

12
Scalp Replantation following Polar Bear Attack; 
a Case Report and Review
Ali Izadpanah, Chadwick Wu, Lucie Lessard
McGill University Health Centre, Montreal, QC
Introduction: Polar bears (Ursus maritimus) are terrestrial mam-
mals that live predominantly in the Arctic. Global warming has affected 
the ecosystem causing a change in their distribution geographically. More 
injuries from polar bears will increase in incidence as human-bear encoun-
ters increase.
Case Report: This is the first case report of a polar bear attack causing 
partial scalp avulsion requiring scalp replantation in Canada. A review of 
literature from 1965 to January 2013 for scalp replantation is presented.
Discussion: Scalp replantation and revascularization is a rare event. 
Majority cases of flap loss has been described secondary to postoperative 
venous congestion which was managed with use of Nitro patch in our 
case.
Conclusion: Scalp re-implantation should be performed on all scalp 
avulsion injury when possible to obtain the best functional and aesthetic 
outcome.
Teaching Objectives
•	 A review of indications and outcome for scalp replantation is presented.

13
CTA of the LCFA Facilitates Harvesting Double 
Island ALT and ALT/AMT Flaps for Head and Neck 
Reconstruction
Jennifer W Robinson1, Patrick B Garvey2, Jesse C Selber2,  
John Madewell2, Jun Liu2, Peirong Yu2

1University of British Columbia, Vancouver, BC; 2University of 
Texas MD Anderson Cancer Center, Houston, Texas, USA
Background: During double-skin island anterolateral thigh (ALT) 
and/or anteromedial thigh (AMT) flap harvest, inadequate or absent per-
forators may necessitate modification of the flap design, exploration of the 
contralateral thigh, or additional flap harvest. Computed tomographic 
angiography (CTA) has been shown to facilitate perforator mapping to 
optimize flap design, particularly when multiple skin islands are required. 
The purpose of this study was to determine the efficacy of CTA imaging in 
double-island flap design and harvesting.
Methods: We studied a prospective cohort of 36 consecutive patients 
who received preoperative CTA mapping before a planned ALT flap 
reconstruction for complex head and neck defects. The CTA appearance of 
perforator location, origin, caliber, and course were assessed and compared 
between thighs of each patient. Data were analyzed to determine anatomic 
variability and candidacy of each thigh and patient for a common origin 
double-island ALT or ALT/AMT flap.
Results: Seventy-one thighs in 36 patients were available for review. 
The ALT perforator origins were symmetric between thighs of the same 
patient 84% of the time, whereas the AMT perforator origins were sym-
metric only 44% of the time. The available number of ALT and AMT 
perforators per thigh were discordant between thighs. A double-island 
ALT/AMT flap was judged to be possible in 41% of the thighs and in 64% 
of the patients. Harvest of a double-island AMT/ALT was possible in both 
thighs in only 17% of patients. In thirty-six percent of the patients, the 
ALT and AMT perforators did not share a common origin, precluding 
harvest of a double-island ALT/AMT flap. In 8% of thighs only one ALT 
perforator was present, yet an AMT perforator with a common origin was 
also present, allowing execution of a double-island AMT/ALT flap. Three 
patients (8%) had only one perforator in one thigh, but two or more perfo-
rators in the contralateral thigh with a common origin.
Conclusions: Our data demonstrate that the perforator anatomy is 
discordant between thighs in the same patient, but most patients have at 
least one thigh that allows successful harvest of a double-island flap. 
Foreknowledge of the patterns of perforator anatomy provided by CTA 
allows the surgeon to select the thigh with the most advantageous anatomy 
for successful double-island ALT or ALT/AMT flap harvest, thus avoiding 
the added morbidity of second flap harvest or exploration of the contralat-
eral thigh.
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