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INTRODUCTION
A facial vascularized composite allotransplant (VCA) 

is the penultimate reconstructive procedure performed 
on the severely disfigured. Since the first facial transplant 
in 2005, successful facial transplantations (FTs) have been 
performed over 45 times worldwide.1 Facial VCAs have 
added significant and invaluable quality-adjusted life years 
in this specific patient population.2,3 There has been wide 
media coverage of the successes in FT and the general 
public has ideologically supported the research and devel-
opment of this reconstructive domain. However, the ques-
tion always remains: How much do face transplants cost? 
and who pays for such a procedure? These questions are 
even more important in the setting of a publicly funded 

National Health System such as the one that we have in 
Canada. Few cost analyses on face transplantation were 
performed to this date, and none has yet addressed this 
question specifically.

The first Canadian face transplant, performed in May 
2018, offered a great opportunity to examine the finances 
of facial VCA through a detailed cost analysis of all capital 
expenditures on materials, personnel, and infrastructure 
used from the work-up of the patient up to a year postop-
eratively. A detailed patient chart review and a cost per 
unit approach were required to obtain a realistic reflec-
tion of the transplantation cost.

Due to the limited cost analysis available in the litera-
ture, the results obtained in this study were compared with 
those published in the solid organ transplant literature, in 
addition to those published on facial VCA. The supposi-
tion was that, although costly, facial VCA is sustainable in 
the setting of a National Health System through the com-
bination of private financial/material support with public 
funding and inferring potential savings from free goodwill 
marketing and hospital foundation donations.
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Background: Facial transplantation (FT) is recognized as the ultimate reconstruc-
tion for severely disfigured patients. The substantial cost of these procedures in a 
nationalized health system has not been extensively published. The first Canadian 
FT performed in May 2018 was a great opportunity to address this subject and 
evaluate the viability of such a program.
Methods: A detailed patient chart review was performed and a cost per unit 
approach was used to estimate the procedure cost. The preoperative, opera-
tive, and the postoperative periods up to 1-year after the surgery were analyzed. 
Financial support from private sponsors and Hospital Fund donations were consid-
ered. The literature on international FT and national solid organ transplantation 
was reviewed.
Results: The overall 1-year cost was estimated at $440,224 (2018 CAD). The costs are 
explained by a long hospital length of stay, costly immunosuppressive therapy, and 
high immunosuppression-related complications. Those findings are consistent with 
international FT literature. The societal impact of the surgery was minimized with 
a $36,921 (2018 CAD) grant obtained from an external contributor. Interestingly, 
the hospital foundation sustained a 794% increase in donations ($1,787,148; 2019 
CAD) the year following the surgery.
Conclusion: Our experience confirmed that the combination of private funding, 
with positive goodwill and hospital donations, is a workable model for innovative 
surgery in the setting of a nationalized health system with financial restrictions. 
(Plast Reconstr Surg Glob Open 2021;9:e3357; doi: 10.1097/GOX.0000000000003357; 
Published online 25 January 2021.)
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First Canadian Facial VCA
On May 11, 2018, a Montreal team including 6 plastic 

surgeons, 2 oto-rhino-laryngologists, and 1 maxillofacial 
surgeon performed the first Canadian face transplanta-
tion. The recipient was a 64-year-old man severely dis-
figured by an accidental gun-shot wound in 2012, who 
had undergone 5 reconstructive procedures and who 
still suffered physically from chronic pain, severe speech 
impairment, the inability to masticate, breathe, and swal-
low normally, and who suffered from social stigmatiza-
tion (Fig. 1). Following the face transplant, the patient 
remained in the ICU for 13 days and was hospitalized 
for another 47 days without major complication (Fig. 2). 
Weekly skin biopsies revealed an acute immunological 
rejection on postoperative day 57 that was successfully 
treated with intravenous and oral corticosteroids. More 
details on the procedure and the postoperative man-
agement are discussed in the article “Face Transplant: 
Current Update and First Canadian Experience” 
accepted for publication in Plastic and Reconstructive 
Surgery Journal.

METHODOLOGY
Patient medical records were reviewed from the initial 

evaluation in 2015 up to 1 year after the face transplant 
surgery. To obtain an accurate cost estimate, hospital-
ization, surgery, investigation, laboratory, medication, 
and health care professional costs were examined in  
detail.

Hospitalization costs were based on the LOS in the 
ICU and the ward. The daily cost of each unit, provided 
by the Government Health department reports,4 covered 
the direct and indirect costs. Direct expenses are defined 
as medical supplies, nursing and nursing assistant time, 
and admitting physician fees, whereas indirect fees repre-
sent the overhead cost. Surgery costs included the opera-
tion theater cost, material used, virtual surgical planning, 
anesthesiologists and surgeons’ fees, and donor mask 
fabrication.

Investigations included radiology and pathology analy-
sis ordered. Laboratory tests were individually numbered. 
Hourly rate of operating room utilization, unitary cost of 
laboratory, pathology, and radiological tests were obtained 
from the hospital accounting department. Physician fees 
were extracted from to the Provincial Specialist Physician 
Billing Manual.5

Specialized medication such as immunosuppres-
sive drugs, antibiotics, antivirals, and antifungals were 
counted in the medication group. Each medication cost 
was retrieved according to the Provincial Medication List 
establishing the maximal authorized selling price.6

Health care professional category had 2 components: 
out-patient clinic visits and professional assessments.5 
The cost of these evaluations was established based on 
the hourly wage, or billing, of each health professionals 
employed by the hospital and salary were provided by the 
accounting department.

Each hospitalization episode (transplantation and com-
plication readmissions) and the out-patient period were 
examined separately. In-patient, out-patient, preoperative, 

Fig. 1. Preoperative image of the patient immediately before the Ft.

Fig. 2. Postoperative image of the patient 2 years after the surgery.
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transplantation, and postoperative costs were individually 
analyzed.

PubMed literature of solid organ transplant and face 
transplantation costs was reviewed. To allow for an easy 
comparison between our cost and those reported in the 
literature, numbers were adjusted according to medical 
inflation and then converted to Canadian Dollar (CAD) 
as of May 2018.7 The inflation rate was reflected by the 
Health Consumer Price Index of each respective country 
and obtained from their official statistical data website.8–11 
For easier understanding, costs in the following text will 
be displayed in inflation-adjusted CAD with the original 
prices mentioned in parenthesis.

RESULTS
From the preoperative period up to 1 year after the 

transplantation, the combined cost estimate was $440,224. 
The preoperative period accounted for 6% of the overall 
cost, with a total of $24,926. The transplantation episode, 
lasting 60 days, was the most important part of the over-
all cost with 54% or $237,427. The postoperative period 
counted itself for $177,841 and 40% of the total (Fig. 3).

Preoperative Cost
Of the $24 926 preoperative cost, surgical preparation 

and cadaver dissection were the most expensive, with 3 ses-
sions at $7500 each, amounting to a total of $22,500. This 
training cost, fully sponsored by an external contributor 
(Johnson & Johnson), was included in the overall analysis 
because we believe it is a key element leading to the suc-
cess of the surgery that cannot be neglect. Other charges 
were $733 for the preoperative examinations, $313 for 
laboratory analysis, and $1380 for physicians and health 
care professionals’ evaluations.

Transplantation
The face transplant hospitalization totaled $237,427. The 

cost was, in major part, generated by the surgical, hospitaliza-
tion, and medication expenses, with $83,792, $85,162, and 
$54,542, respectively. Details of the surgical cost estimates 
are provided in Table 1. Medical supplies used during the 
surgery and the virtual surgical planning accounted for 
$14,421. Although included in the surgical cost, those 2 last 

Table 1. Cost of Transplantation Hospitalization by  
Department

Departments Cost ($)

Surgery (total) 83,792
 Operating room
 Surgeons
 Anesthesiologists
 Material
 Donor mask

45,000
12,502

6869
14,421

5000
Hospitalization (total) 85,162
 Intensive care unit
 Ward

37,128
48,034

Investigations 1 220
Medication 54,542
Health professionals 1 177
Laboratory 11,534

Fig. 3. Pie diagram displaying the overall 1-year cost of the facial transplantation by medical periods.
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components were provided by external sponsor (Johnson & 
Johnson) and not charged to the hospital. Surgeons salary 
was calculated in the analysis for extrapolation reasons; how-
ever, the surgery was performed voluntarily and therefore 
was not billed to the national health insurance.

Hospital LOS engendered major costs, with $37,128 
for 13 days in ICU and $48,034 for 47 days on the ward. Of 
the medication expenses, the use of thymoglobulin for 8 
days was responsible for more than 94% of this category’s 
cost with $51,525. Investigation, laboratory, and health 
care professional costs represented a smaller amount of 
the global fees and are displayed in Table 1.

Postoperative Cost
The postoperative costs, totaling $177,871 and 40% 

overall, were distributed between in-patient and out-patient 
care. Of the in-patient expenses, 4 complications required 
hospital readmission, generating significant costs as detailed 
in Table 2. Hospitalization fees, directly proportional to the 
LOS, represented the largest expense for each episode.

In-patient Treatment of Complications
At 3 months postoperative, a spontaneous cutaneous fun-

gal infection (Lichtheimia) on the thigh necessitated a short 
hospitalization and initiation of an expensive antifungal 
therapy. This treatment had to be pursued on an out-patient 
basis for a total of 6 months. On the seventh month post-
operative, a brief readmission was caused by systemic tacro-
limus toxicity with transient acute renal failure. The third 
rehospitalization, by far the longest, lasted 49 days, occurred 
8 months after the face transplantation, and accounted for 
44% of readmitting costs. Refractory peptic esophageal dis-
ease combined with late discovery of cytomegalovirus infec-
tion were the main reasons for this extended LOS. At 10 
months postoperative, perforated diverticular disease war-
ranted rehospitalization and surgical management, repre-
senting 31% of the overall complication charges.

Out-patient Care
Over the 365-day period studied, the patient was out 

of the hospital for a total 210 days and the estimated 
expenses related to his medical situation were $41,017. 
Medication represented a largest part of the sum with 
78% or $32,067, followed by health care professional 
(18%) and investigations (4%). Immunosuppressive 
therapy consisting of tacrolimus, mycophenolic acid, and 

prednisone represented a monthly cost estimated at $764. 
Nevertheless, the Lichthemia skin infection treated with 
antifungal medication (Posaconazole) for more than 5 
months was largely responsible for the expenses of this 
category ($22,707).

Solid Organ Transplant Cost Literature
Few studies have successfully assessed the cost of solid 

organ transplant in Canada. Levy et al. in 2009 reviewed the 
estimated cost of lung, liver, heart, and kidney transplants 
between 1995 and 2003 in British Columbia.12 The organ 
transplant program of this province is regulated and paid 
by a publicly funded, not-for-profit agency. This organiza-
tion registers numerous details on the preoperative, oper-
ative, and postoperative care provided, from which cost 
estimates can be extracted accurately. The analysis of 1333 
solid organ transplants were performed for the index hos-
pitalization, the first and second year postoperative. Index 
hospitalization mean costs ranged from $34,851 ($27,695 
CAD 2003) for kidneys to $113,180 ($89,942 CAD 2003) 
for lungs. Postoperative care costs of the first year after 
the transplant was in average between $27,120 ($21,552 
CAD 2003) and $34,722 ($27,593 CAD 2003). Mean ICU 
LOS was between 0,1 and 11,0 days, and nursing ward 
stays between 10,2 and 18,0 days. Hospitalization fees rep-
resented between 50% and 70% of the overall costs of the 
transplantation hospitalization. The overall 1-year costs 
are displayed in Table 3.

Older studies also evaluated specific solid organ 
transplantation costs in Canada. Gagnon et al published 
in 2004 the cost estimate related to liver transplant and 
obtained $127,399 ($99,066 CAD 2001) for the transplant 
hospitalization and $49,179 ($38,242 CAD 2001) for the 
first follow-up year13 (Table 3).

In the United States, a report on solid organ transplan-
tation by the Scientific Registry of Transplant Recipients is 
issued annually. In 2018, Schnitzler et al published in this 
report a cost analysis based on the Medicare reimburse-
ment for organ transplants made in 2013 and 2014.14 The 
overall 1-year costs ranged from $166,094 ($114,000 USD 
2013) for kidneys to $620,669 ($426,000 USD 2013) for 
intestine transplants (Table 3).

Face Transplant Cost Literature
Few cost analyses on face transplant were performed 

at this point. Two publications from USA provided a good 

Table 2. Cost of Complication-related Hospital Readmissions over 1 Year

 1st Readmission 2nd Readmission 3rd Readmission 4th Readmission

Complication Skin fungal  
infection

Tacrolimus toxicity with  
transient acute  
renal failure

Peptic esophageal  
disease and  
CMV infection

Perforated  
diverticular  
disease

Length of stay (d) 18 7 49 21
Cost ($)     
 Surgery — — — 6478
 Hospitalization 18,396 7154 50,078 21,462
 Investigations 591 26 644 929
 Medication 6714 139 6678 11,391
 Health professionals 66 557 316 426
 Laboratory 1173 412 2113 1111
Total 26,940 8289 59,829 41,797
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estimate on expenses with a detailed cost assessment dis-
tributed by sector. The first one by Siemionow et al in 2008 
studied the cost of the first US face transplant relatively 
to the cost of the previous conventional reconstruction 
performed on the same patient. The face transplant rep-
resented an overall cost of $595,408 ($349,959 USD 2008) 
for the 1-year period. The patient spent a total of 58 days 
hospitalized and was readmitted 8 times for complications 
for a total of 36 days15 (Table 4).

The second US article was written by Nguyen et al in 
2015. They did a thorough comparison of the mean cost 
of their last 4 face transplants performed through 2009 to 
2011 and the estimated cost that would have been gener-
ated with conventional reconstruction. They revealed an 
overall 1-year mean cost of $537,960 ($337,360 USD 2010) 
for the face transplant group16 (Table 4).

A 2012 French study by Ruëgg et al. reviewed the 
expenses of 5 face transplants realized between 2007 and 
2010. The focus was on the preoperative period and index 
hospitalization. Their mean cost was $185,948 (129,798 € 
EUR 2010) for the combined preoperative and transplant 
hospitalization period.17 It is worth mentioning here that 
in the index hospitalization, postoperative medication, 
laboratory, and radiological examinations were not con-
sidered in their analysis (Table 4).

Chenggang et al published in 2008 their first partial face 
transplant accomplished in 2006. The overall cost was briefly 
mentioned without details on the method and was estimated 
as $108,474 ($80,000 USD 2008) with $814 ($600 USD 2006) 
monthly cost for immunosuppressants18 (Table 4).

DISCUSSION
Our first experience with face transplant generated an 

estimated overall 1-year cost of $440,224, mainly associated 
with in-patient care and hospitalization fees. This final 
cost estimate appears to be closer to what was reported 
in the US literature by Siemionow and Nguyen et al.15,16 

When put in relation with the cost of other US solid organ 
transplants, they were similar to that of heart and small 
intestine transplants.14

The comparison of cost between countries and dif-
ferent health care systems is quite inaccurate due to the 
countless differences that exist. Health coverage, funding 
resources, administrative costs of care, medical supply and 
pharmaceutical costs, and physician and nurse salaries are 
a few features that vary among different nations.19–24 Those 
differences added to dramatic methodology disparities 
within published articles and can explain why our results 
differ from European and Asian cost analysis.

Nevertheless, data regarding solid organ transplant 
cost in Canada, though limited, are available. When com-
pared with the published Canadian literature, our trans-
plant hospitalization cost, representing the largest percent 
of expenditure (54%), was costlier than that of other solid 
organ transplants. Lung transplants had the highest index 
hospitalization cost [$113,180 ($89,942 CAD 2003)],12 
and liver transplantation had a cost of $127,399 ($99,066 
CAD 2001).13

Despite the inherent differences between face and 
solid organ transplantation, it is interesting to evaluate 
the source of the cost differences. Length-of-stay (LOS), 
immunosuppressive induction and maintenance therapy, 
and immunosuppression-related complication rates seem 
to explain the cost gap between conventional organ trans-
plantation and FT.

In our analysis of the Canadian cost, it is clear that 
the hospital LOS was the most expensive component. 
The mean hospital LOS for liver and lung transplant was, 
respectively, 23.5 and 28.8 days.12 Our face transplant LOS 
was 60 days, which is similar to that of the first USA trans-
plant in 2008 (58 days).15 This LOS was also comparable 
with the most experienced VCA team in France, with 
mean total hospital stay of 65,4 days.17 Hospital LOS for 
an FT seems to be twice as long as the most expensive solid 
organ transplants reported in the Canadian literature. 
This significant cost will be reduced with more VCA expe-
rience because we would transition the patients out of the 
hospital and into rehabilitation centers sooner.

At 1-year postoperative interval, 4 complications 
and subsequent hospitalizations accounted for a cost of 
$136,854. This complication rate is in the range of pre-
viously published literature on facial transplantation.25 A 
part of this high rate of postoperative complications could 
be explained by aggressive immunosuppression and sub-
sequent viral, fungal, and bacterial infections. The high 
complication rate and associated costs have led us to re-
evaluate our immunosuppressive protocol and will be 
altered for future VCAs.

Table 3. Solid Organ Transplantation Costs in Canada and USA

 
 
 

Transplantation and 1-Year Follow-up Cost

Levy et al Gagnon et al
Schnitzler et al 

(Medicare)

2003 
(CAD$)

2018 
(CAD$*)

2001 
(CAD$)

2018 
(CAD$*)

2013 
(USD$)

2018 
(CAD$*)

Lung 117,535 147,903 — — 288,000 419,607
Liver 93,542 117,711 137,308 176,579 211,000 307,420
Heart 89,104 112,126 — — 341,000 496,826
Kidney 49,247 61,971 — — 114,000 166,094
Intestine — — — — 426,000 620,669
Pancreas — — — — 142,000 206,890
*Medical inflation included.

Table 4.  Face Transplantation Cost Published in the Literature

 
 

Siemionow et al Nguyen et al Ruëgg et al Chenggang et al

2008  
USD$

2018  
CAD$*

2010 USD$ 
(mean)

2018  
CAD$*

2010 EUR € 
(mean)

2018  
CAD$*

2006  
USD $

2018  
CAD $*

Transplantation hospitalization cost 232,893 396,236 228,118 363,761 129,798 185,948 80,000 108,474
Total 1-year cost 349,959 595,408 337,360 537,960 — — — —
*Medical inflation included.
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Although rigorous in their cost analysis, Canadian pub-
lished papers are not without limitations. For example, 
Levy et al were unable to access data regarding medica-
tion different than immunosuppressant.12 In our analysis, 
antibiotics, antifungals, and antivirals largely represented 
hospital and out-patient costs, with $50,418 or 11% over-
all. There is a significant possibility that missing data in 
previously cited retrospective Canadian studies led to an 
underestimation of overall costs.

Another aspect that is not often considered in the 
balance of the cost analysis is the value of innovation. As 
mentioned by Dahlborg et al, surgical innovation such as 
face and hand transplants can improve hospital goodwill 
and improve faith in the public health care system and 
thereby draw scientists, researchers, patients, and fund-
ing.26 They demonstrated a net increase in advertising 
value equivalent of their transplant program accordingly 
with the realization of surgical innovative procedure. In 
our experience, instead of measuring the advertisement 
worth generated by the media coverage of the surgery, 
we analyzed the donation collected at the Hospital Fund 
for the year following the procedure. Donation totaled 
$1,787,148, a substantial increase of 794% compared with 
the $225,101 annual average of the 4 previous years.27 The 
FT surgery being the only major event of that year, it is rea-
sonable to consider that it has had a significant effect on 
the donation growth. Donation itself would have covered 
4 face transplantations based on our actual cost estimated 
for a 1-year period.

Finally, our project is not without potential bias. 
Indeed, the retrospective nature of this study and the cost 
per unit approach can potentially underestimate certain 
costs. Furthermore, the cost of potential failure, although 
very rare, is not considered and would potentially repre-
sent more than twice the amount of expenditure spent for 
the surgery. Our analysis, however, gives us a good start-
ing point on how to minimize the cost for eventual future 
VCA. Namely, reducing immunosuppression-related com-
plications with a less aggressive therapy, and a shorter hos-
pital stay. Moreover, with the success of this first FT, we 
were able to show the university, the government, and the 
public the positive benefits of such a procedure on mul-
tiple levels. In fact, the government has recently allocated 
a fixed budget for VCA research and development at our 
center, a first in the country.

CONCLUSIONS
This study demonstrates that successful face trans-

plantation comes with certain inherent costs that are not 
seen with conventional transplants. It is widely accepted 
that the single facial transplant is less costly than the mul-
tiple conventional reconstructive procedures required to 
have poorer results, and it is also widely accepted that the 
social and physical benefits of the transplant outweigh 
the financial costs. This study has clearly demonstrated 
the precise cost of a face transplant in a publicly funded 
health care system with a 1-year follow-up. By combining 
private funding for materials and equipment, with posi-
tive goodwill and hospital donations for research and 
development, we have displayed a workable model for 

innovative surgery in the current climate of health care 
funding restrictions.

Daniel E. Borsuk, OQ, MD, MBA, FRCSC, FACS
Division of Plastic and Reconstructive Surgery
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University of Montreal
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Canada
E-mail: info@drborsuk.com

PATIENT CONSENT
The patient provided written consent for the use of his image.
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