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Abstract The Saint Louis hospital tissue bank

provides skin allografts to pediatric and adult burn

units in the Paris area. The aim of this study was to

analyze our activity during the last 11 years focusing

on the reasons for skin discard. Skin is procured solely

from the back of the body, which is divided into 10

zones that are harvested and processed separately.

This retrospective study included all skin donors

harvested between June 2002 and June 2013, repre-

senting a total of 336 donors and 2770 zones. The

donors were multiorgan heart-beating donors in 91 %

of cases (n = 307). The main reason for discarding

harvested skin was microbial contamination, detected

in 99 donors (29 %). Most contaminants were of low

pathogenicity. Other reasons for discard included

positive serologic tests for 2 donors [17 zones

(0.61 %)], unsuitable physical skin characteristics

for 3 zones (0.11 %), the donor’s medical history for

53 zones (1.91 %), and technical issues with process-

ing or distribution for 61 zones (2.2 %). In our

experience, microbial contamination continues to be

the main reason for discarding potential skin allo-

grafts. However, discards are limited by separate

harvesting and processing of multiple zones in each

donor.

Keywords Tissue banking � Skin donors � Skin

allografts � Discards � Microbial contamination

Abbreviations

MOHBDs Multi-organ heart-beating donors

NHBDs Non-heart-beating donors

Introduction

Some patients with extensive burns do not have

sufficient healthy skin for autologous coverage. Skin

allografts are the best and most common alternative

for temporary burn coverage. However, allograft

availability is sometimes limited by a lack of donors

and the risk of disease transmission. Tissue banks use a

variety of selection criteria and processing methods to

ensure that allografts are free of microbial
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France

S. Gaucher

Service de Chirurgie Générale, Plastique et Ambulatoire,
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contamination, without severely restricting their pro-

duction. Differences among tissue banks include the

type of donors [multi-organ heart-beating donors

(MOHBDs) vs non-heart-beating donors (NHBDs)],

the procurement method, the decontamination pro-

cess, microbiological screening, and storage condi-

tions (Kearney 2005).

The Saint Louis hospital tissue bank provides skin

allografts to more than half of Paris-area burns centers,

including a pediatric burns unit. In this retrospective

study, we analyzed our activity over the last 11 years,

focusing on the reasons for skin discard, and especially

microbial contamination.

Materials and methods

Donors’ characteristics

We reviewed all the files of skin donors procured in

our tissue bank between June 2002 and June 2013. The

following data were collected: age, gender, weight,

height, cause of death and type of donor, procurement

date and site, operating team, time between death and

clamping, time between procurement and cryopreser-

vation, harvested skin area and microbiological find-

ings. The donors’ total body surface area was

calculated according to Dubois formula.

Procurement of skin allograft

Skin is procured in aseptic conditions. For MOHBDs,

procurement takes place in the operating room, usually

after organ and soft-tissue retrieval, and before bone

procurement. For NHBDs, skin is harvested in a specific

tissue-recovery room (mortuary) within 24 h post

mortem, only if the body was refrigerated within 6 h

following death, in keeping with French regulations.

The donor is positioned in the ventral position.

After hair removal, four successive washes are done,

three with povidone-iodine (one with a foaming 4 %

solution and two with a 10 % solution) and the last

with 70 % ethanol. After sterile draping, the back of

the trunk and lower limbs is divided into ten zones,

numbered 1–10, grossly defined by the harvesting

team (Table 1). The legs (zones 9 and 10) are not

sampled in female donors. Skin strips 0.3–0.5 mm

thick are harvested with an electric dermatome (B

Braun Medical, Boulogne, France). Immediately after

removal, the skin strips (2–5 per zone) from each zone

are placed separately in sterile containers in sterile

Ringer’s lactate (Fresenius Kabi, Sèvres, France),

supplemented with 320 mg/l gentamicin (Panpharma,

Fougères, France), 500 mg/l vancomycin (Merck

Génériques, Lyon, France) and 600 mg/l clindamycin

(Pfizer, Paris, France). The allografts are transported

to the tissue bank on crushed ice.

Processing of skin allografts

After arrival in the tissue bank, the allografts are kept

at ?2 to ?8 �C until processing. Processing is done in

aseptic conditions (ISO 5 in ISO 7 environment

according to international standard ISO 14644), on

average within 36 h after procurement.

The 10 zones are processed and evaluated sepa-

rately. The allografts are removed from the transport

solution and incubated for 2 h at room temperature

with continuous agitation (GFL, Burgwedel, Ger-

many) in cryoprotectant solution consisting of RPMI

culture medium (Invitrogen, Lifetechnologies, Cergy

Pontoise, France) and 15 % glycerol (Braun Medical,

Boulogne, France), supplemented with 0.7 % human

albumin (LFB, Les Ulis, France) and antibiotics, as

mentioned above. The skin strips are then examined

macroscopically. Their edges are regularized, and the

total surface area harvested from each zone is

recorded. The skin strips from each zone are trans-

ferred to sterile sealed pouches (Maco Biotech Freez-

ing, MacoPharma, Tourcoing, France).

Cryopreservation takes place at a rate of -1 to

-2 �C per minute between ?10 and -40 �C, as

described in detail elsewhere (Gaucher et al. 2012).

Thereafter, the temperature is reduced at a rate of

-5 �C per minute down to -150 �C (Freezal, Air

Liquide Santé, Puteaux, France). At the end of the

rate-controlled freezing process, the pouches are

Table 1 Numbering of the ten zones according to their origin

on the back of the trunk and the lower limbs. The legs (zones 9

and 10) are not sampled in female donors

Zones Posterior left side Posterior right side

Shoulder 1 2

Lower back 3 4

Buttock 5 6

Thigh 7 8

Leg 9 10
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immediately transferred to the vapor phase of a liquid

nitrogen container (Espace 330, Air Liquide Santé,

Puteaux, France) and held between -150 and

-170 �C until their distribution.

Evaluation of microbial contamination

Viral contamination is assessed by serological testing

of the donor. In keeping with French law (Decree

N�2010—1625, 23 December 2010), MOHBDs are

systematically screened for HIV, HTLV, syphilis,

HCV, HBV, EBV, CMV and toxoplasmosis. EBV,

CMV and toxoplasmosis serologic testing is not

obligatory for NHBDs but is available for most such

donors. In 2011, molecular biology tests for HIV,

HBV and HCV nucleic acids were added to serolog-

ical tests.

Microbiological sampling is done during skin

processing: for each zone, skin remnants from strip

regularization are sampled (about 1 cm2 per strip) and

transferred to a recipient containing 13 ml of Schae-

dler broth (Biomérieux SA, Craponne, France) for

bacteriological and mycological testing. The samples

are incubated at 37 �C in these recipients for 2 or

10 days (the incubation period was extended in 2009)

and then sonicated for 20 min at 35 kHz (Fisher

scientific, Singen, Germany) at the end of the incuba-

tion period. The liquid medium is then homogenized

and seeded into Chocolate agar ? PolyViteX (Bio-

mérieux SA, Craponne, France) for aerobic culture,

Columbia agar ? 5 % sheep blood (Biomérieux SA,

Craponne, France) for anaerobic culture, and Sabour-

aud chloramphenicol gentamicin agar (Bio-Rad Inc,

Hercules, USA) for fungal culture. The bacterial

media are incubated at 37 �C for 8 days and the fungal

medium at 30 �C for 11 days. As a second control at

the end of the culture period (21 days), direct micro-

scopic examination of the Schaedler broth kept at

37 �C is performed. Positive results are verified by

further culture with the Bact/Alert� system (Biomér-

ieux SA, Craponne, France). When microbiological

growth is detected, species identification and antibi-

otic sensitivity testing are performed at the microbi-

ology department of Saint Louis hospital.

Statistical methods

Statistics and graphical presentations were produced

using GraphPad Prism version 5.00 for Windows

(GraphPad Software, La Jolla California, USA). The

Chi square test was used to identify associations

between the rate of microbial contamination and the

different body areas, causes of death, procurement

sites, and operating teams.

Student’s t test was used to identify relationships

between microbial contamination and donor age and

gender. Student’s t test was also used to determine if

the length of stay in an intensive care unit and other

times before procurement differed between contami-

nated and uncontaminated donors. Significance was

assumed at p\ 0.05.

Results

Donor characteristics

Among a total of 1585 deceased donors harvested at

Saint Louis hospital between June 2002 and June

2013, 340 donors (7 %) underwent skin harvesting.

Four donors were excluded after procurement, as

examination of their complete records in the tissue

bank showed a missing HIV serology, a positive HBV

serology, a case of hemochromatosis, or excessively

thin harvested skin. On average, the bank collected

skin from 42 donors per year, but the number of donors

doubled between 2006 (27 donors) and 2010 (58

donors). Skin procured from a single donor was

distributed to 1–4 recipients (mean 1.45 recipients).

The 336 donors included in this study consisted of

137 females (41 %) and 199 males (59 %), with ages

ranging from 15 to 82 years (mean 50 years), and a

median body surface area of 1.88 m2 (range

1.22–2.56 m2); 307 donors (91 %) were MOHBDs

and 29 (9 %) NHBDs. Stroke was the main cause of

death (56 %), followed by cardiac arrest (21 %)

(Table 2).

Table 2 Causes of death

N = 336

No. (%)

Stroke 189 (56)

Cardiac arrest 70 (21)

Trauma 56 (17)

Suicide 17 (5)

Intoxication 4 (1)
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Among MOHBDs, the median length of stay in an

intensive care unit was 2 days (range 1–17 days).

Among hospitalized NHBDs, the pre-mortem hospital

stay ranged from 1 to 21 days (median 1 day). The

processing times were as follows: for MOHBDs, the

median time between death and clamping (i.e. warm

ischemia) was 11 h 45 min (range 2 h–39 h 37 min),

and the median time between clamping and cryop-

reservation was 18 h 20 min (range 7 h 30 min–47 h

35 min). For NHBDs, the median time between death

and cryopreservation was 36 h 27 min (range 12 h

53 min–53 h 12 min).

Characteristics of harvested skin

Skin procurement was performed by five different

surgical teams in 30 different hospitals; our tissue

bank’s team performed 279 (83 %) of the 336

procurements.

The total area of harvested skin was 753,234 cm2,

corresponding to a total of 2770 zones. The median

surface area per donor was 2235.5 cm2 (range

594–5894 cm2). The harvested skin surface area cor-

related with the total body surface area (r2 = 0.2675,

p\ 0.0001).

The maximum possible number of zones, i.e. 8 in

women and 10 in men, was harvested in respectively

67 % (n = 97) and 50 % (n = 100) of donors.

As the zones were grossly defined, the surface area

procured per zone varied slightly according to the

harvesting team. The harvested surface area also

differed according to the zone; the average areas were

as follows: shoulders (zones 1 and 2) 304.8 cm2; lower

back (zones 3 and 4) 268.3 cm2, thighs (zones 7 and 8)

284.7 cm2, buttocks (zones 5 and 6) 239.5 cm2, and

legs (zones 9 and 10) 232.3 cm2.

Serology

All the donors were seronegative for HIV, HTLV and

syphilis (TPHA and/or VDRL). One donor (0.3 %)

was HCV-seropositive therefore excluded. HBV sur-

face antigen (HBsAg) was not detected in any of the

336 donors, ruling out active infection. One donor

(0.3 %) was positive for anti-HBV core and surface

antibodies.

As it is required by law for MOHBDs, donors were

tested for EBV, CMV and toxoplasmosis. Results of

those tests are presented here for documentation

though not used to rule out skin donors. Of the 319

(95 %) donors screened for both CMV and EBV, 175

(58 %) were positive for CMV and 306 (95 %) for

EBV. The CMV and EBV serologies were not

available for 17 (5 %) NHBDs.

Of the 320 donors screened for toxoplasmosis, 86

(27 %) were negative and 234 (73 %) were positive;

163 positive donors (70 %) had evidence of past

infection (positive IgG and negative IgM), while 12

(5 %) had evidence of recent infection (positive IgG

and IgM). The remaining 59 donors (25 %) were

positive for IgG but their IgM status was not deter-

mined, meaning that the timing of infection could not

be estimated.

Reasons for skin discard

A total of 307 zones (11 %) from 151 donors (45 %)

were discarded, including 134 zones (5 %) from 52

donors (15 %) for reasons other than microbial

contamination (Table 3).

Microbiological results

Microbial contamination was detected in 99 donors

(29 %). No significant statistical relationship was

found between donor gender, age or cause of death and

the presence of contamination, or between the same

parameters and the percentage of contamination. The

length of stay in an intensive care unit was signifi-

cantly longer in contaminated versus uncontaminated

donors (mean 4.4 and 2.3 days respectively,

p\ 0.0001). The other studied parameters (hospital

of procurement, operating team, time between death

and clamping, and time between procurement and

cryopreservation) were not related to microbial

contamination.

273 of the 2770 harvested zones (69,260 of 753,234

cm2) were contaminated, representing 32 % of the

surface area harvested from the 99 positive donors,

and 9.2 % of the area harvested from all donors.

The microbial contaminants were mostly bacteria

(Table 4). In the 190 zones with solely bacterial

contamination, the bacteria were mostly of low

pathogenicity. Staphylococcus aureus was never

detected (Table 5). Nine zones (4.7 %) were contam-

inated with multiple bacteria (intestinal flora in 4

cases, skin flora in 1 case, and a mix of the two in 4

cases). In addition, 15 contaminated zones (7.9 %)

14 Cell Tissue Bank (2016) 17:11–19

123



were discarded for other reasons before the microbi-

ological results became available. No correlation was

found between the type of contaminant and the

harvested zone.

It should be noted that the bacteriological tests were

performed after treatment with the antibiotic cocktail,

and that the latter comprised vancomycin and clin-

damycin (effective on gram-positive bacteria) and

gentamicin (effective on gram-negative bacteria). All

the isolated gram-positive cocci were sensitive to

vancomycin and resistant to clindamycin. Likewise,

all the isolated gram-positive bacilli were sensitive to

vancomycin. Among the gram-negative bacilli, the A.

baumannii, P. aeruginosa and K. pneumoniae isolates

were resistant to gentamicin, whereas the E. cloacae,

P. mirabilis, E. coli, E. aerogenes and M. morganii

isolates were sensitive to gentamicin.

Fungal contamination was detected in 75 zones

(27.5 %): 65 (86.7 %) of these zones yielded yeasts, 6

(8 %) filamentous fungi, and 4 (5.3 %) unidentified

species. Candida albicans was the predominant yeast,

being found in 62 (82.7 %) zones. Other isolated

yeasts included C. parapsilosis (1 zone), C. glabrata

(1 zone) and Trichosporon inkin (1 zone). The isolated

filamentous fungi belonged to the genera Penicillium

(2 zones), Rhizopus (1 zone) or Scapulariopsis (1

zone), or were unidentified (2 zones).

Interestingly, the rate of contamination varied

significantly according to the zone (Chi square test

p\ 0.0001). The shoulders (zones 1 and 2) were the

most frequently contaminated zone (11.5 and 14.2 %,

respectively), and the legs (zones 9 and 10) were the

least frequently contaminated zone (2.7 and 3.0 %,

respectively) (Fig. 1).

Discussion

We report the skin donor harvesting and processing

experience of Saint Louis Hospital tissue bank over an

11-year period. Unfortunately, tissue-bank practices

and guidelines are extremely variable, making it

difficult to compare the results published by different

teams.

Table 3 Reasons of skin discards other than microbial contamination

Percentage in 2770

zones (No.)

Percentage in

753,234 cm2 (surface)

Comments

Serology 0.61 % (17) 0.59 % (4471) Hepatitis B (1 donor)

Hepatitis C (1 donor)

Procured skin characteristics 0.07 % (2) 0.05 % (343) Excessive hair (1 donor)

0.04 % (1) NDa Excessively thin (1 donor)

Medical history 1.91 % (53) 1.13 % (8513) Renal carcinoma (3 donors)

Chronic lymphoproliferative

syndrome (1 donor)

Sepsis (1 donor)

Benign skin growth (1 donor)

Processing 0.22 % (6) 0.17 % (1314) Damage upon storage (6 donors)

Destruction before transplantation 1.26 % (35) 1.16 % (8707) Damage upon thawing (26 donors)

Returned allografts 0.72 % (20) 0.54 % (4039) Damage upon transport (10 donors)

a Not determined

Table 4 Microbial

contamination rate based

upon assessment per donor

or per zone

Contaminating agent Percentage in 336 donors Percentage in 2770 zones

Bacteria only 17.86 % (60) 6.86 % (190)

Fungi only 5.65 (19) 2.71 (75)

Both 5.95 (20) 0.29 (8)

Total 29.46 (99) 9.86 (273)
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The number of skin donors sampled by our tissue

bank increased markedly over the study period.

MOHBDs represented the majority of our population

of skin donors (91 vs 9 % NHBDs), reflecting the rise

in the number of MOHBDs nationwide, as underlined

in the annual report of The French Biomedical

Authority (ABM: Agence de la biomédecine 2012).

The temporal distribution of causes of death in our

donor population is also similar to that reported by the

ABM, with a higher proportion of stroke and a lower

proportion of trauma over time. The same report states

that organs and/or tissues were harvested from only

48 % of potential donors. In 2012, skin was collected

from 185 donors in France (by our bank in 27.6 % of

cases). This number is shockingly small by compar-

ison with the 1589 MOHBDs and 4900 cornea donor

harvested in the same year. Public awareness must be

improved in order to increase the number of skin

donors (Gaucher et al. 2013).

We harvest skin from the back of the body only, in

order to preserve the deceased’s appearance for the

family. For the same reason, skin is not removed from

back of the legs (zones 9 and 10) of female donors. The

average area of skin harvested per donor in our center

(2235.5 cm2) is smaller than that reported by other

authors (3500 cm2 for de Backere 1994; 3062 cm2 for

Lindford et al. 2010). However, given the practical

difficulties of turning the body and the accompanying

risk of contamination and, most of all, the likely poorer

acceptance of whole-body skin harvesting by the

family, retrieval from only the back of the body may

be more productive overall.

After procurement, the skin grafts are controlled

morphologically and microbiologically, and only

those considered suitable for transplantation are

retained. Pre-procurement screening of MOHBDs

markedly reduces the post-procurement discard rate

(Beele et al. 2013; Van Geyt et al. 2010). Only 4.2 % of

the skin zones we procured were discarded for reasons

other than microbial contamination. Three zones were

rejected upon physical assessment of the procured

skin. In one donor, biopsy of a suspicious lesion

revealed a benign skin growth in 5 of 8 retrieved zones,

but the rest of the skin could be saved. This underlines

the importance of recovery biopsies, as recommended

by Singh et al. (2012). Moreover, histopathological

examination of other organs retrieved first from

MOHBDs can reveal abnormalities, as in the 3 cases

we rejected for skin donation because of suspected

renal carcinoma. Pouches that were discarded after

distribution represented 17.9 % of all discarded skin

and 2.0 % of all harvested skin. This proportion could

be reduced through better control of transport

conditions.

Table 5 Isolated bacteria from 166 zones with a single iden-

tified contaminant

Bacteria Number of zones (%)

Low pathogenicity 131 (79 %)

Gram positive cocci 117

Coagulase negative staphylococci 117

Staphylococcus epidermidis 70

Staphylococcus warneri 3

Staphylococcus capitis 1

Staphylococcus haemolyticus 1

Others 42

Gram positive bacillus 14

Propionibacterium acnes 5

Corynebacterium species 7

Others 2

High pathogenicity 35 (21 %)

Gram negative bacillus 35

Acinetobacter baumannii 3

Pseudomonas aeruginosa 6

Enterobacter cloacae 1

Proteus mirabilis 2

Escherichia coli 13

Klebsiella pneumoniae 3

Enterobacter aerogenes 4

Morganella morganii 1

Others 2

Fig. 1 Percentage of contamination according to the zone
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Only two (0.6 %) of the 336 donors were rejected

because of seropositivity for pathogens (one for HCV,

and one for dual anti-HBc and anti-HBs positivity).

The second donor, rejected in 2007, would have

qualified under current French guidelines, which

accept donors with HBcAb and HBsAb in the absence

of HBsAg and HBV nucleic acids. This rejection rate

is lower than in previous reports (Pianigiani et al.

2006), probably because of the larger proportion of

MOHBDs, who are serologically screened prior to

skin procurement.

We found a bacterial contamination rate of 23.8 %

after antibiotic treatment of the skin grafts. Rates of 5,

6, 15.7 and 16.7 % have been reported elsewhere

(Ireland and Spelman 2005; Mathur et al. 2009; Neely

et al. 2008; Obeng et al. 2001), although longer studies

by the Siena and Helsinki skin banks gave similar

contamination rates of 26.2 and 25 %, respectively

(Lindford et al. 2010; Pianigiani et al. 2010). Discrep-

ancies with other studies may be explained by

differences in donor preparation before skin harvest-

ing (May et al. 1991). However, in the study by Mathur

et al. (2009), donors were scrubbed with povidone-

iodine and ethanol, as in our center.

It is interesting to note that shoulder skin had the

higher rate of microbial contamination, probably

through contact with head hair, suggesting that more

attention should be paid to draping the head and neck.

Until 2009, we incubated skin samples in enrich-

ment broth for 2 days before culture. In 2009, the

enrichment period was extended to 10 days, giving a

total incubation period of 21 days. Although no

significant change was seen in the positivity rate after

this prolongation of the enrichment period, longer

incubation can allow the detection of slow-growing

bacteria (mostly commensal gram-positive bacilli)

and samples with a low bioburden. Pirnay et al. (2012)

reported a culture positivity rate of 29.7 % (after

antibiotic treatment) with a 14-day culture period, as

compared to 18.9 % with a 7-day period. It is

noteworthy that bacteria can be sheltered from topical

antibiotics within pores or hair follicles, and that

Staphylococcus aureus and Propionibacterium acnes

are known to form biofilms on skin (Achermann et al.

2014; Shin et al. 2013). Sample sonication before

culture destroys these biofilms, releasing the bacteria

and allowing their detection (Kobayashi et al. 2009;

Portillo et al. 2014). To our knowledge, sonication was

not used in studies with lower contamination rates.

All the gram-positive isolates in this study were

sensitive to vancomycin, one of the antibiotics used in

our cocktail, at a concentration 30–100 times the

minimal bactericidal concentration for most contam-

inating bacteria (Pitt et al., 2014). Some gram-

negative isolates were gentamicin-resistant, but most

were susceptible.

It is therefore reasonable to question the conditions

of skin allograft decontamination. There are two main

issues. First, as mentioned above, bacteria can be

sheltered deep within the skin. However, for technical

reasons, it would be difficult to add a sonication phase

before antibiotic treatment. Second, decontamination

takes place at a low temperature (4 �C) in order to

conserve the skin, but in vitro susceptibility tests show

that the optimal temperature for antibiotic activity is

37 �C. Antibiotic cocktails are poorly active at 4 �C,

even at high concentrations (Pitt et al. 2014). Our

processing method includes 2 h of incubation at room

temperature, which allows glycerol to penetrate into

the skin but is not sufficient for the antibiotics to act.

Extension of this incubation period at 37 �C would

threaten skin quality. Another solution is to thaw

contaminated skin grafts and to preserve them in

glycerol after a second cycle of decontamination

(Lomas et al. 2004; Verbeken et al. 2012).

Antifungal agents are not included in our antibiotic

cocktail, and fungal contamination was detected in

skin from 36 donors (10.7 %), predominantly due to

Candida species. Mathur et al. (2009) reported similar

results after fungal decontamination, whereas Piani-

giani et al. (2010) reported a lower rate (5.3 %), even

before treatment. In view of these paradoxical results,

a study of the necessity and efficacy of antifungal

treatment would be of interest.

Another important issue concerning microbiological

analysis is the presence of residual antibiotics. In our

center, samples are touch-dried of antibiotic solution

before being submerged in culture medium, which

further dilutes residual antibiotics. More efficient

removal of decontaminating antibiotics might increase

the sensitivity of subsequent microbiological tests.

As in other studies, donor parameters (age, gender

and causes of death) did not influence the rate of skin

graft contamination (Forsell and Liesman 2000; Lannau

et al. 2015; May et al. 1985; Pianigiani et al. 2010;

Schubert et al. 2012; Vehmeyer et al. 2002), and neither

did the hospital where procurement took place, or the

operating team. The number of NHBDs in our
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population was too small for statistical analysis of the

possible relationship between the type of donor and the

contamination rate, which has been reported elsewhere

(Forsell and Liesman 2000; Pianigiani et al. 2010).

Among MOHBDs, the stay in intensive care was

significantly longer for donors with contaminated skin,

but it did not influence the type of microbial contam-

inants (data not shown). This suggests that longer stays

in the hospital environment may increase the skin

bioburden and make the decontamination process less

effective. The processing intervals (time between death

and clamping, and time between clamping and cryop-

reservation) did not have a statistically significant

impact on the contamination rate in our study, confirm-

ing the results of several previous studies (Deijkers et al.

1997; Forsell and Liesman 2000; Lannau et al. 2015;

Schubert et al. 2012; Vehmeyer et al. 2002).

As we separately harvest 8 or 10 zones from each

donor and only discard contaminated zones, we were

able to use 68 % of the total surface area harvested

from the 99 contaminated donors. This individual

processing of different zones thus saved a considerable

amount of skin (147,507 cm2) from being discarded.

In conclusion, microbial contamination continues

to be the main cause of skin allograft discard after

harvesting at the Saint Louis Hospital tissue bank.

However, the separate harvesting and treatment of

between 8 and 10 zones per donor reduces the surface

area rejected because of microbial contamination. We

encourage all tissue banks to share their procedures

and experience, as this would help to compare

different approaches and thereby increase the effi-

ciency of donor skin procurement.
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