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BACKGROUND: When recommending the adoption of a new sur-

gical intervention as opposed to maintaining an old one, surgeons

need to consider the opportunity cost, which is the value of the for-

gone benefits. To inform these decisions, surgeons can use economic

analyses of surgical practices. Unfortunately, economic analyses con-

ducted alongside randomized controlled trials in surgery are rare.

OBJECTIVES: The objective of the present study was to use data

from a small randomized controlled trial to illustrate the methodology

for a cost-utility analysis comparing two techniques of carpal tunnel

release: open release without (‘usual’ technique) and with (‘novel’

technique) ligament reconstruction.

METHODS: Eighteen eligible patients were entered into this

prospective study. Fifteen were followed to six weeks postoperatively.

One day preoperatively, and five days, three weeks and six weeks

postoperatively, patients completed a self-administered Health

Utilities Index Mark 2-3 questionnaire (utilities) and a case report

form from which resource utilization (cost) was collected. Utilities

were expressed as quality-adjusted life weeks, a fraction of quality-

adjusted life years.

RESULTS: The mean total cost of the usual technique was lower

than the novel technique, and the mean quality-adjusted life week

was higher, favouring the usual technique. Indirect costs were four to

nine times higher than direct costs in both techniques.

CONCLUSION: The novel technique was more costly and less

effective, and fell in the ‘lose-lose’ quadrant of the cost-effectiveness

plane; it was rejected in favour of the usual technique. This method-

ology should be applied when deciding whether to adopt novel surgi-

cal techniques in plastic surgery to optimize scarce health care

resources.
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Un guide méthodologique pour effectuer une
étude coût-utilité comparant les techniques
chirurgicales

HISTORIQUE : Au moment de recommander l’adoption d’une nou-

velle intervention chirurgicale au lieu de conserver une ancienne inter-

vention, les chirurgiens doivent tenir compte du coût de renonciation,

qui correspond à la valeur des avantages auxquels ils renoncent. Pour

étayer leurs décisions, les chirurgiens peuvent utiliser des analyses

économiques des pratiques chirurgicales. Malheureusement, les analyses

économiques menées conjointement avec des essais aléatoires et con-

trôlés sont rares.

OBJECTIFS : La présente étude visait à utiliser les données d’un petit

essai aléatoire et contrôlé pour illustrer la méthodologie d’une analyse

coût-utilité comparant deux techniques de libération du tunnel du canal

carpien : une libération ouverte sans (la technique « habituelle ») et avec

(la « nouvelle » technique) reconstruction ligamentaire.

MÉTHODOLOGIE : Dix-huit patients admissibles ont participé à cette

étude prospective. Quinze ont été suivis jusqu’à six semaines après l’opéra-

tion. Un jour avant l’opération, puis cinq jours, trois semaines et six

semaines après l’opération, les patients ont rempli eux-mêmes un ques-

tionnaire Health Utilities Index Mark 2-3 (utilité) et un formulaire de

rapport de cas à partir duquel l’utilisation des ressources (coût) a été col-

ligée. L’utilité était exprimée selon le nombre de semaines-personnes sans

invalidité, une fraction des années-personnes sans invalidité.

RÉSULTATS : Le coût total moyen de la technique habituelle était

inférieur à celui de la nouvelle technique, et les semaines-personnes

moyennes sans invalidité étaient plus élevées, ce qui favorisait la tech-

nique habituelle. Dans les deux techniques, les coûts indirects étaient de

quatre à neuf fois plus élevés que les coûts directs.

CONCLUSION : La nouvelle technique était plus coûteuse et moins

efficace, et se classait dans le quadrant de double contrainte des régimes

coût-efficacité. Elle a donc été rejetée en faveur de la technique

habituelle. Cette méthodologie devrait être appliquée au moment de

décider s’il est préférable d’adopter une nouvelle technique chirurgicale

en chirurgie plastique, afin d’optimiser des ressources de santé limitées.

The ideal cost-effectiveness (or cost-utility) study is one in
which the investigators ‘piggy-back’ an economic evalua-

tion to a randomized controlled trial comparing the ‘novel’ to
the ‘usual’ technique of surgery. Unfortunately, such studies are
uncommon in surgery because few surgeons have the necessary
training to undertake them. The purpose of the present paper

was to introduce to plastic surgeons the methodology required
to perform a cost-utility study when comparing surgical tech-
niques. Because carpal tunnel release is a common procedure
in plastic surgery, it was deemed to be a good example to
demonstrate the methodology of a cost-utility analysis. Actual
data from a pilot randomized controlled trial comparing two
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techniques of carpal tunnel release were used. The ‘mock’
question the authors intended to address was “Is open carpal
tunnel release with Z-plasty ligament reconstruction (novel
technique) more cost-effective than the usual open carpal tun-
nel release?”

The outcome of surgery can be measured in quality-adjusted
life years (QALYs) (or a fraction of it, quality-adjusted life
weeks [QALWs], if the outcome is measured in weeks) (1).
QALYs can be computed from utilities. Utilities can be
obtained using the Health Utilities Index (HUI) Mark 2-3
questionnaire (2-4), a well-known health status and quality of
life assessment instrument developed as a simple method of
measuring utilities (preferences) in clinical trials and other
studies. The HUI Mark 3 is comprised of eight attributes (or
dimensions) which include vision, hearing, speech, ambula-
tion, dexterity, emotion, cognition and pain, with five to
six levels per attribute (2-4). The levels range from highly
impaired to normal. The utilities obtained by the administra-
tion of the HUI to patients allows one to perform a cost-utility
analysis (2-4).

The second characteristic that is necessary for the perform-
ance of a cost-utility analysis is the accurate identification of
costs associated with the surgeries. This requires resource uti-
lization information. This can be obtained from a generic case
report form (CRF) or one that has been modified specifically
for a particular study. CRFs usually are self-administered by the
patients at various time intervals before and after surgery. The
CRFs usually document the following: patient and caregiver
demographics; educational and employment information; use
of health care resources such as visits to family doctors, occu-
pational or physical therapists, surgeons, walk-in clinics, emer-
gency departments, pain clinics and visits from home care as a
result of surgery; patient expenses related to medications and
out-of-pocket transportation costs to receive additional med-
ical care; information related to patient and caregiver days off
work; and productivity costs. Generally, only types and fre-
quencies of resources are collected rather than costs. Only
resources related to the patients’ surgical intervention are col-
lected.

Most hand surgeons would agree that the definitive treat-
ment of carpal tunnel syndrome is carpal tunnel release. Since
its first description (5), open section of the flexor retinaculum
has been considered the definitive procedure; this procedure
was popularized by Phalen (6) in the 1950s. The success of
carpal tunnel release is high, with 84% patient satisfaction (7).
Given that scar tenderness is one of the main drawbacks (8),
various techniques have been introduced to minimize this
complication (7,9,10).

Only three studies (11-13) have used critical economic
evaluation, and these compared the controversial endoscopic
release technique to the open technique. Of these, only the
study by Chung et al (13) was a full economic evaluation
because they compared costs and effectiveness in an incremen-
tal fashion. Because the authors relied on previous studies to
obtain the probabilities of the various health states associated
with the two techniques, a decision analytical model was used.
The weaknesses of this model in comparing the cost-effective-
ness (cost-utility) analysis between the two techniques, how-
ever, were that: it relied on previous studies for the
probabilities of important health states (complications) and
utilities associated with these clinically important health states
were derived from experts rather than patients. If probabilities

of health states are instead derived from randomized controlled
trials, they more closely approximate the truth compared with
studies of weaker evidence (ie, retrospective studies).

Furthermore, a weakness of the deterministic analysis using
the decision analytic model is the difficulty in estimating the
costs of the two procedures. Whereas direct medical costs (ie,
surgeons’ fees, hospital fees) can be easily estimated from hos-
pital budgeting or finance departments and third party payers,
indirect costs (ie, productivity costs) are more problematic.
This may not be an issue if a limited perspective such as a hos-
pital or a third party payer is used, but it becomes important if
a societal perspective is used.

For the purpose of the present study, the supposedly superior
novel technique described by Jakab et al (14) (whereby the
carpal ligament is reconstructed in an elongated way after open
release) was compared with the usual open carpal tunnel
release technique without ligament reconstruction.

METHOD
Actual data from a small sample randomized controlled trial (pilot
study) were used to perform a ‘mock’ cost-utility study comparing
the conventional open (usual) technique with the novel tech-
nique of ligament reconstruction.

Patient selection
All patients with the presumptive diagnosis of carpal tunnel syn-
drome seen in the practice of one of the authors (AT) between
January 20, 2000, and February 21, 2000, were screened at the ini-
tial consultation. If the clinical diagnosis of carpal tunnel syn-
drome was made and confirmed with electromyography and nerve
conduction studies, patients were invited to participate in a ran-
domized study comparing two techniques of open carpal tunnel
release.

As a result of the stringent inclusion and exclusion criteria
described in Table 1, 18 of the 23 patients were eligible. Three
patients did not complete the final questionnaire (one question-
naire was incomplete, one patient had language difficulty and one
patient decided not to participate in the study). Thus, 15 of these
18 patients were followed to six weeks postoperatively, the end
point for this pilot study. The reasons for the exclusions are listed
in Table 1. A research assistant discussed the study with subjects
and an informed consent for participating in the study was
obtained. Approval for this study was obtained from the Ethics
Review Board of St Joseph’s Healthcare, Hamilton, Ontario (a
McMaster University teaching hospital), in addition to the regu-
lar consent for surgery.

Surgical techniques
The conventional open surgical release of the carpal ligament
involved a curvilinear palmar incision made over the carpal tun-
nel (15). The transverse carpal ligament was incised in a longitu-
dinal fashion, thus, decompressing the median nerve. The
comparator technique involving transection with ligament recon-
struction began with a skin incision similar to the conventional
open release technique. The difference between these techniques
was in the way the transverse carpal ligament was managed. The
ligament was incised such that two flaps were formed from the lig-
ament: a radially based distal flap and an ulnarly based proximal
flap as described by Jakab et al (14). The two flaps were then
sutured together with 4-0 Vicryl suture (Ethicon Inc, USA),
such that the ligament was reconstructed after its release but in
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an elongated way to ensure that the median nerve was no longer

compressed.

Randomization and blinding
Randomization was provided by the Surgical Outcomes Research

Centre (SOURCE) using computer-generated random numbers.

The surgeon was informed of which technique to use by a phone

call to SOURCE 5 min before surgery, thus concealing the alloca-

tion from the surgeon until immediately before the surgery. The

surgery was performed under local anesthesia at St Joseph’s

Healthcare in the day surgery unit (DSU), a less formal operating

room environment than the main operating room. The patient

and hand therapists were blinded as to the technique chosen

because the scars were identical.

Outcome measurement instrument (HUI)
Utility values were obtained from the HUI Mark 2-3 (2-4) (with

a one-week recall), which was self-administered by all patients

one day before surgery (baseline, Time 1). The same question-

naire was also completed at five days (Time 2, with a two-day

recall), three weeks (Time 3, with a one-week recall) and

six weeks (Time 4, with a one-week recall) after surgery.

Effectiveness and calculation of QALYs and QALWs from
HUI utility score
When comparing carpal tunnel surgical techniques or most plastic

surgical procedures, mortality was not an issue. The outcome of

interest was patient quality of life; therefore, the measure of the

effectiveness of each technique was expressed as QALYs.

In this pilot randomized controlled trial, QALWs, a fraction of

the QALYs, were reported as the end point of the study because of

the six-week follow-up (Time 4). The six-week follow-up was

considered to be the usual interval after which most patients

resumed their usual activities following carpal tunnel release

(10,12). Utility values, transformed into QALYs and QALWs

(with means and variances), in the conventional (usual) open

release and comparator reconstruction technique (novel) group

were obtained from the HUI Mark 2-3 questionnaire (2-4). By

converting the effectiveness data to a common unit of measure

such as QALWs gained, the cost-utility analysis was able to

incorporate the increase in quality of life or reduced morbidity.

An example of the calculation of QALYs for sample patient

#14 is shown in Appendix 1 and the transformation of QALYs

into quality-adjusted life days (QALDs) and QALWs is shown in

Appendix 1A. The associated graphical depiction is shown in

Figure 1.

Outcome measurement instrument (resource utilization)
Resource utilization was collected from a modified CRF designed to

collect information on resource utilization related specifically to

carpal tunnel syndrome. The modified CRF was self-administered

by patients one day before surgery (baseline, Time 1), and five days

(Time 2), three weeks (Time 3) and six weeks (Time 4) after sur-

gery. A sample of the modified CRF used in the study can be pro-

vided on request.

Outcome measurement (grip strength)
Grip strength of each hand was measured using the Jamar

dynamometer (Model 2, Asimow Engr Co, USA), a validated

instrument (16,17), on the second setting as recommended by

Baxter-Petralia (18). Subjects were tested for grip strength

three consecutive times and a mean of the three measurements

was used. Instructions and administration of these assessments

were standardized. These measurements were used as a second-

ary outcome. Measurements were obtained at the following

times: one day before surgery, and three weeks and six weeks

after surgery.

A cost-utility analysis
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Figure 1) Graphical depiction of quality-adjusted life days calculation
for sample patient #14

TABLE 1

Inclusion and exclusion criteria

Inclusion criteria

Daily hand numbness/paresthesia or, 

Hand weakness or,  

Positive Phalen’s test/Tinel sign, 

AND 

Willingness to have surgery within study timeframe 

Positive electromyography/nerve conduction studies

Exclusion criteria

Pregnancy

Diabetes

Previous wrist surgery including carpal tunnel release

General peripheral neuropathy

Anatomical wrist abnormalities

Raynaud’s syndrome

Arthritis 

Lack of medical fitness for surgery

Total patient intake: 23

Total patients excluded: 5

Reasons for exclusion

Lack of medical fitness for surgery (heart problems)

Diabetes

Surgery requested beyond time frame of study

Previous wrist surgery

Arthritis in basal joints
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Perspective
Because it was possible to collect sampled data from this study, in
addition to the Ministry of Health perspective, a societal perspec-
tive was used as recommended by the Panel on Cost-Effectiveness
in Health and Medicine (19). Society bears both direct medical
costs as well as indirect costs of ‘time off work’.

A cost-utility analysis was possible for this study; both the costs
and effects were estimated from sampled data from the same
patients. The sample variance in such a case can be used to ana-
lyze the variation in incremental cost-utility ratio. Costs were
reported in 1999 Canadian dollars. According to the maximum
exchange rate in 1999, US$1 equalled Can$1.5475 (20).

Calculation of incremental cost-utility ratio
In health economic evaluations where normally the novel surgi-
cal procedure is more effective but more costly, it was recom-
mended that the incremental cost-utility ratio (ICUR) be
calculated as follows: 

ICUR = ∆C = Mean costnovel – Mean costusual

∆U Mean QALWsnovel – Mean QALWsusual

where ∆C and ∆U were increments of costs and utilities, respec-
tively.

Deciding whether to adopt or reject the novel surgical 
technique
To warrant adoption of a novel medical intervention, Laupacis et al
(21) introduced five grades of recommendation based on the mag-
nitude of its incremental net benefit (Table 2). Grade A classifi-
cation referred to a more effective and less costly novel
technique whereas Grade E referred to a novel technique that
provided less or equal effectiveness at a greater cost. Grades B, C
and D referred to a novel technique that was more effective and
more costly, with a Grade B technique costing less than
$20,000/QALY, a Grade C technique corresponding to a cost
between $20,000 and $100,000/QALY and Grade D costing
more than $100,000/QALY (21).

Preliminary calculations of ∆C and ∆U were performed, followed
by the determination of the point estimate on the cost-effectiveness
plane. This determined whether it was necessary to calculate the
ICUR. If the comparator novel technique was more costly and less
effective than the usual technique (as in the present study), the
ICUR calculation was not necessary because the novel procedure
was dominated by the usual open technique.

Costs
The validity of the cost-effectiveness analysis depended to a great
extent on the accurate estimation of the costs (22). There were
various costs associated with the two open surgical techniques in

the present study. Direct medical costs included the actual costs in
resource use, attributable to the surgical interventions performed
in this study, and the indirect costs were associated with patient
and caregiver expenses.
Direct medical costs: The costs identified in this study were clas-
sified as physician fees, hospital costs and physiotherapy costs. In
1999, the physician payment for carpal tunnel release in Ontario
was $144 (23). This fee was the same for either conventional
release (usual technique) without reconstruction or the compara-
tor (reconstruction) technique used in this study. That is, the sur-
geon was not reimbursed for the additional effort of reconstructing
the ligament. In Ontario as well as the other provinces, the health
cost was calculated on a per diem basis. The variable direct cost of
one procedure in the DSU at St Joseph’s Healthcare, with an aver-
age time of half an hour, was $87.82. (Breakdown: salaries $75.82,
drugs and medicines $2.55, trays and general supplies $1.12,
depreciation $3.06). The fully loaded (overhead included) cost
was $123.56. The cost of a registered step 8 nurse was $37.42/h
(US$28.13/h).

The differential cost between the two techniques was estimated
by recording the time the surgery started from the first incision to
the placement of the last suture for each patient. This was recorded
in the CRF. This allowed an estimation of the differential cost in
utilizing the DSU procedure room and nursing time. The recon-
struction technique utilized an extra suture of 4-0 Vicryl at a cost
of $3.88/suture. Both surgical interventions used the same volume
of local anesthetic and other supplies.

If a major complication was to occur and the patient required
additional surgery, this would have taken place in the main oper-
ating room. The costs in such a case would have been calculated
appropriately from data obtained from the budgeting department
at St Joseph’s Healthcare. The variable cost in using the main
operating room was $496.72/h and the fully loaded cost (including
overhead) was $659/h. The variable cost was used in the analyses.
None of the study patients required this additional procedure.

The physiotherapy costs included the initial consultation fee of
$30.00 and subsequent visits valued at $12.20/visit. The total costs
were estimated by multiplying the number of visits to physiother-
apy by the cost of each visit up to six weeks (which was taken as
the cut-off of the study). For the purpose of the present study, the
study authors only considered Ontario Health Insurance Plan
fees.

Indirect medical costs: In taking a societal perspective of cost cal-

culations, patients were asked to record on the CRFs (in addition to

visits to their family doctors, emergency room or walk-in clinics)

their out-of-pocket expenses; in particular, the purchase of pain

medications. In general, if the patients already had pain pills at

home for previous doctor visits, no pills were prescribed. However,

patients were asked to note the pills they had taken. If they had no

pills at home, a prescription of Tylenol #3 or #2 (Janssen-

Ortho/McNeil Consumer Healthcare, Canada) (20 tablets) was

given and they were again instructed to report the number of pills

taken.
Productivity costs: Indirect (productivity) costs were earnings
lost by patients and caregivers as a result of the surgery. These were
calculated by the Human Capital method (24-28). The time off
work for the patient and the caregiver was noted and the number
of days off work were multiplied by the average daily wage rate for
Ontario in 1999 ($133) (29). This productivity cost was included
only in the numerator of the ICUR to avoid double counting. In a
small pilot randomized controlled trial such as this, the inclusion
of patient-specific earnings may have confounded the results if by
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TABLE 2
Guidelines for using clinical and economic evaluations

Effectiveness Cost

Grade A More effective Less

Grade B Less than $20,000/QALY Greater

Grade C $20,000 to $100,000/QALY Greater

Grade D Greater than $100,000/QALY Greater

Grade E Less or equal effectiveness Greater 

QALY Quality-adjusted life year
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chance a wealthy patient was included in one group, thus acting as
an outlier. For this reason, the average Canadian industrial aggre-
gate weekly wage rate of $605.24 (based on a 36.4 h work week)
was used in the calculation of the productivity cost (29). For the
caregivers, the opportunity cost of $605.24/36.4 h work week was
used (29). The following assumptions were made: a work day
equalled 8 h; and if an employed caregiver of a patient had lost
time from work, the caregiver’s lost earnings were considered in
addition to the patient’s lost earnings.

RESULTS

From a sample of 15 eligible patients, six received the usual
release without ligament reconstruction (four women, two
men). This group had a mean age of 46 years (minimum
39 years; maximum 53 years) (Table 3). Nine patients (five

women, four men) received the novel technique with liga-
ment reconstruction. The mean age for this group was
49 years (minimum 22 years; maximum 76 years) (Table 4). 

The direct, indirect, total and incremental costs of the two
procedures are shown in Table 5. In Table 3, the mean total
cost per patient for the usual technique was $1834.98 with a
mean effectiveness of 4.114 QALW over six weeks. The mean
total cost of the novel technique was $3091.49 with a mean
effectiveness of 4.093 QALW (Table 4). The difference in total
cost was $1256.51 less for the usual release, and this technique
provided a gain in QALWs of 0.021 compared with the novel
technique.

An ICUR calculation was not appropriate in this case
because the novel technique was dominated by the usual tech-
nique. The novel technique fell into the lose-lose quadrant of

A cost-utility analysis

Can J Plast Surg Vol 12 No 4 Winter 2004 183

TABLE 3
Costs, quality-adjusted life weeks (QALWs), quality-adjusted life years (QALYs) and utilities for Health Utilities Index Mark 3
at six weeks follow-up (Time 4) for patients with no ligament reconstruction

No ligament reconstruction (usual) (n=6)

Patient Age (years) Total cost ($) Indirect cost ($) Direct cost ($) QALW QALY Utility

10 39 1275.83 1074.40 201.43 5.005 39.600 1.000

11 52 513.37 144.79 368.58 4.494 26.563 0.692

12 53 4504.33 4247.30 257.03 4.803 25.586 0.879

13 49 202.84 12.06 190.78 4.734 29.597 0.973

14 42 3252.17 3064.94 187.23 4.266 36.586 0.879

15 42 1261.35 941.42 319.93 1.383 36.532 0.430

Mean 46.0 1834.98 1580.82 254.16 4.114 32.411 0.80887

SD 5.9 1684.40 1703.01 75.77 1.362 5.913 0.215

SE 2.4 687.66 695.25 30.93 0.556 2.413 0.088

Minimum 39 202.84 12.06 187.23 1.383 25.586 0.430

Maximum 53 4504.33 4247.30 368.58 5.005 39.600 1.000

TABLE 4
Costs, quality-adjusted life weeks (QALWs), quality-adjusted life years (QALYs) and utilities for Health Utilities Index Mark 3 at
six weeks follow-up (Time 4) for patients with ‘novel’ ligament reconstruction

‘Novel’ ligament reconstruction (n=9)

Patient Age (years) Total cost ($) Indirect cost ($) Direct cost ($) QALW QALY Utility

1 42 5136.97 4790.31 346.66 5.269 36.586 0.879

2 48 5759.13 5454.17 304.96 4.502 30.576 0.801

3 49 2825.10 2427.78 397.32 2.618 29.525 0.376

4 76 203.21 12.10 191.11 3.303 2.551 0.593

5 55 884.64 675.77 208.87 3.562 23.557 0.639

6 58 615.75 410.43 205.32 5.470 20.597 0.973

7 49 4617.01 4259.49 357.52 4.341 29.590 0.919

8 22 4070.05 3728.49 341.56 4.206 56.573 0.778

9 50 3711.55 3396.89 314.66 3.562 28.503 0.190

Mean 49.0 3091.49 2795.05 296.44 4.093 28.673 0.68316

SD 14.2 2073.11 2015.18 75.78 0.927 14.230 0.262

SE 4.7 691.04 671.73 25.26 0.309 4.743 0.087

Minimum 22 203.21 12.10 191.11 2.618 2.551 0.190

Maximum 76 5759.13 5454.17 397.32 5.470 56.573 0.973
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the cost-effectiveness plane (Figure 2). There were four quad-
rants representing different conclusions for the surgical release
techniques described. If a technique provided a gain in
QALWs at a lower cost, the ICUR would fall into the ‘win-
win’ (bottom right) quadrant of the cost-effectiveness plane
(Figure 2), providing evidence to adopt this technique. If a
technique provided fewer QALWs at a higher cost, the ICUR
would fall into the lose-lose quadrant (upper left) favouring
rejection of the technique. If the technique provided more
QALWs at a higher cost, it would fall in the upper right quad-
rant. If the technique was less costly with fewer QALWs, the
ICUR would fall within the bottom left quadrant. If the results
fell into the latter two quadrants, the magnitude of the ICUR

would become an important deciding factor whether to accept
or reject the technique.

By using only the direct medical costs in the calculations,
the mean direct cost of the reconstruction technique was
$296.44 with a mean QALW of 4.093 (Table 4). With the usual
release, the direct cost was $254.16 with a mean QALW of
4.114 (Table 3). Therefore, the usual release was again less
costly than the reconstruction technique with a difference of
$42.28 (Table 5). The indirect cost was four to nine times
higher than the direct cost.

Table 6 lists the mean grip strength of patients receiving
either the usual technique or the novel technique. With the
large variance in grip strength with both techniques, no
meaningful conclusion could be reached from these pilot
data.

DISCUSSION
Due to a large variance in both the costs and the utilities,
the small sample of 15 patients for this ‘mock trial’ was inad-
equate for statistical analysis. As expected, no recommenda-
tion can be made on the benefit of the carpal ligament
reconstruction technique until a larger study is undertaken
to answer the question. It was simply used here to provide
actual data to emphasize the methodology of a cost-utility
analysis.

The magnitude of the difference between the indirect
and direct costs in either technique was impressive. The
total cost associated with the usual release, for example, was
$1834.98 and from this, the direct cost accounted for
$254.16 (for the novel technique, the values were $3091.49
and $296.44, respectively). Notably, the indirect costs were
four to nine times higher than the direct costs in both tech-
niques. If a narrower perspective was undertaken, such as the
hospital or the Ministry of Health, the true costs of the two
techniques would have been underestimated. Most economic
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Figure 2) Cost-effectiveness plane

TABLE 5
Direct, indirect and total cost (means) at six-week follow-up (Time 4)

Novel technique (n=9) Usual technique (n=6) Difference (novel – usual)

Ministry of Health perspective

Mean direct cost

DSU: Mean length of surgery, min 14.22 10.25 3.97

Mean DSU cost/patient $41.63 $30.01 $11.62 

Mean nursing cost/patient $8.87 $6.39 $2.48 

Mean suture cost/patient $8.05 $4.17 $3.88 

Physiotherapy: Mean number of visits 5 3.5 1.5

Mean physiotherapy cost/patient $93.89 $69.30 $24.59 

Total direct cost (mean ± SD) $296.44±75.77 $254.16±75.77 Mean difference = $42.28

Societal perspective

Mean indirect cost

Medications: Mean number of pills 6 6 0

Mean medication cost/patient $12.18 $10.20 $1.98 

Mean days lost/patient 20.52 11.00 9.52

Mean earnings lost/patient $2723.88 $1460.01 $1263.87 

Mean caregiver lost days 0.44 0.83 –0.39

Mean caregiver lost earnings $158.99 $110.61 $48.38 

Total indirect cost (mean ± SD) $2795.05±2015.18 $1580.82±1703.01 Mean difference = $1214.23

Total cost (direct plus indirect) (mean ± SD) $3091.49±2073.11 $1834.98±1684.40 Mean difference = $1256.51

DSU Day surgery unit   
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analyses reported in the surgical literature are of limited use
because they compare only direct medical costs. Whenever
possible, the broader viewpoint of society should be consid-
ered in estimating the true costs of plastic surgery proce-
dures.

There is some controversy as to whether QALYs are the
best measure for the outcomes in cost-utility analyses. Some
investigators reject the QALY model because it seems to dis-
criminate against the elderly or the sick (30). Others suggest
other outcome measures such as ‘healthy year equivalents’
(31-33), ‘save young life equivalents’ (34) or the ‘disability-
adjusted life years’ (35). At present, however, QALYs are the
most widely accepted outcome measure.

Another important controversy is whether ‘experts’ (ie, sur-
geons), the public or patients should be used to evaluate health
states (ie, to yield utility values) (22,36,37). The utilities for
this study were estimated by the validated, self-administered
HUI 2-3 questionnaire. It is generally recommended by health
economists that utilities be obtained from patients themselves,
as was done in this study (37).

As a consequence for the present study, QALWs over a
six-week period were used. Others have used ‘days until
return to work’ for the analysis when comparing different
techniques of carpal tunnel release (12). The effectiveness of
a plastic surgery procedure can be measured in terms of lives
saved (eg, burns), limbs saved (eg, microsurgery) and days off
work averted (eg, hand surgery), etc. Such measurement
variables, however, do not permit a comparison of the bene-
fits across different types of surgical procedures, for example,
coronary bypass versus carpal tunnel release. By converting
the effectiveness data to a common unit of measure such as
QALYs gained (using the HUI), cost-utility analysis can
incorporate the increase in the quality of life or reduced
morbidity. Third party payers such as the Ministry of Health
would favour this type of presentation of effectiveness
because the Ministry must decide where to allocate scarce
health care resources (22,38).

Because the mean time to return to work is the measure
for effectiveness (consequence) that is used in some publica-
tions (although it may be unreliable due to other factors that
affect the return to work), it may be advisable to use both meas-
ures rather than just QALYs in a future large scale randomized

controlled trial. If the outcome measure is days off work then
the study will be labelled as a cost-effectiveness analysis. If
QALYs are used as the outcome, the study will be labelled as a
cost-utility analysis (22).

Results from this pilot randomized controlled trial indicate
that it is feasible to use the HUI to capture utilities and a CRF
to capture resource utilization. The methodology described in
this pilot study can be used to perform a cost-utility analysis
among competing plastic surgery techniques. The introduction
of a novel plastic surgery technique is seductive. The cost-utility
analysis will guide surgeons in their decision whether to adopt
the novel surgical technique or continue to use the usual tech-
nique, thus optimizing the allocation of scarce health care
resources.
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TABLE 6
Preoperative and postoperative (six weeks) grip strength in the affected hand of patients  receiving  ‘usual’ open release or
open release with immediate ligament reconstruction (‘novel’)   

Affected hand grip strength (kg)

Left hand Right hand

Usual Novel Usual Novel

Preoperative

n 2 4 4 5

Mean ± SD 26.34±1.89 24.79±11.06 27.84±10.37 12.77±7.59

Minimum 25.00 11.67 20.67 3.67

Maximum 27.67 38.50 43.00 20.00

Postoperative (six weeks)

n 2 4 4 5

Mean ± SD 20.50±2.59 12.92±13.39 22.71±4.58 9.58±6.01

Minimum 18.67 5.67 17.67 0.57

Maximum 22.33 33.00 26.83 17.00

APPENDIX 1

Calculation of quality-adjusted life years (QALYs)

Sample patient #14 using data from Table 3 and 
average life expectancy of 78.6 years*

Number of healthy years = Life expectancy – age of patient #14

= 78.6 – 42 years

= 36.6 years

Follow-up interval = Number of weeks follow-up/year

= Six-week follow-up/52 weeks

= 0.12 years

QALY = (Follow-up interval) × (HUI utility at follow-up)

+ (number of healthy years – 0.12)

= (0.12 years) × (0.87935) + (36.48)

= 36.586 QALY

*Statistics Canada, 1996 (39). HUI Health Utilities Index
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