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Abstract

Background and purpose: Burns affect more than 11 million people worldwide annually, and split-
thickness skin grafting remains the standard treatment for deep burns; however, the optimal method for securing
skin grafts to the wound bed remains debated. This systematic review was conducted to compare the clinical
efficacy of tissue adhesives (fibrin sealants) versus conventional mechanical fixation methods (sutures/staples)
for skin graft stabilization in burn patients.

Materials and methods: A comprehensive search was conducted using international databases
(PubMed, Embase, Scopus, and Web of Science) and national databases (SID, Magiran, and IranDoc)
without language or date restrictions. Methodological quality was assessed using the RoB 2 and
ROBINS-I tools, and data were synthesized using RevMan 5.4 software to calculate risk ratios (RRs) and
mean differences (MDs).

Results: Of the 16 eligible studies, seven were excluded due to a high risk of bias, leaving nine
studies in the qualitative review and seven studies comprising 545 patients in the meta-analysis. The
results showed no significant difference in graft take between the two groups (RR = 1.03; P = 0.19);
however, tissue adhesives significantly reduced the need for reoperation (RR = 0.12; P = 0.0001) and
postoperative pain intensity (MD = —1.73; P = 0.02). A trend towards reduced hematoma formation and
shorter operative time was also observed in the tissue adhesive group compared to mechanical fixation.

Conclusion: Fibrin tissue adhesives represent a safe and effective alternative to mechanical fixation
for skin graft stabilization in burn patients. Graft take rates and complication rates were comparable
between the two methods; however, tissue adhesives significantly reduced postoperative pain and the
need for reoperation. Despite higher material costs, the reduction in secondary interventions may offset
the overall expenditure. Higher-quality randomized controlled trials are warranted to confirm these
findings.

(Registration ID (in PROSPERO): CRD420251248124.)
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Databases Search strategy / MeSH and Emtree terms

("Burns"[Mesh] OR burn*[tiab] OR "thermal
injur*"[tiab] OR scald*[tiab])
AND
("Skin Transplantation“[Mesh]
OR skin graft*[tiab] OR "split-thickness"[tiab] OR
STSG][tiab] OR "full-thickness"[tiab] OR FTSGItiab])
AND
(fix*[tiab] OR secur*[tiab] OR immobiliz*[tiab] OR
PubMed “graft take"[tiab] OR "graft loss"[tiab]
OR "Sutures"[Mesh] OR suture*[tiab]
OR "Surgical Staples”[Mesh] OR staple*[tiab] OR
stapl*[tiab] OR stapler*[tiab]
OR "Tissue Adhesives"[Mesh] OR "tissue
adhesive*"[tiab] OR "skin glue"[tiab] OR "tissue
glue"[tiab]
OR "Fibrin Tissue Adhesive"[Mesh] OR "fibrin
glue"[tiab] OR “fibrin sealant*"[tiab])
(burn’/exp OR burn*:ti,ab,kw OR ‘thermal
injury’:ti,ab,kw OR scald™*:ti,ab,kw)
AND
(‘skin graft/exp OR 'skin transplantation’/exp
OR 'skin graft*"ti,ab,kw OR 'split thickness"ti,ab,kw
OR stsg:ti,ab,kw OR 'full thickness"ti,ab,kw OR
ftsg:ti,ab,kw)
AND
(fix*:ti,ab,kw OR secur*:ti,ab,kw OR
immobil*:ti,ab,kw OR 'graft take"ti,ab,kw OR ‘graft
loss"ti,ab,kw
OR 'suture”exp OR suture*:ti,ab,kw
OR 'surgical staple’/exp OR 'surgical stapling/exp OR
staple*:ti,ab,kw OR stapl*:ti,ab,kw OR stapler*:ti,ab,kw
OR tissue adhesive'/exp OR 'tissue glue"ti,ab,kw OR
'skin glue'ti,ab,kw OR 'tissue adhesive*"ti,ab,kw
OR *fibrin glue’/exp OR *fibrin sealant/exp OR "fibrin
glue"ti,ab,kw OR *fibrin sealant™"ti,ab,kw)
TITLE-ABS-KEY ((burn* OR “thermal injur*" OR
scald*)
AND
(""skin graft*" OR "skin transplantation” OR STSG OR
"split thickness" OR FTSG OR "full thickness")
AND
(fix* OR secur* OR immobil* OR "graft take" OR
“graft loss"
OR suture* OR staple* OR stapler* OR "surgical
staple*"
OR "tissue adhesive*" OR "skin glue" OR "tissue glue"
OR "fibrin glue" OR “fibrin sealant*"))
TS= ((burn* OR "thermal injur*" OR scald*)
AND
(""skin graft*" OR "skin transplantation” OR STSG OR
“split thickness" OR FTSG OR "full thickness")
Web of AND
Science (fix* OR "graft take" OR "graft loss"
OR suture* OR staple* OR stapler* OR “surgical
staple*"
OR "tissue adhesive*" OR "skin glue" OR "tissue glue"
OR "fibrin glue" OR "fibrin sealant*"))
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Tissue Adhesives  Sutures/Staples Odds ratio Odds ratic
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 85% CI M-H, Fixed, 95% CI
Boccara, D., et al 6 6 6 6 Not estimable
Butts, C. C_, et al 201 202 46 48 20% 874[0.758,98.45] 1
Gibran, N., et al. 24 39 18 39 384% 1.87 [0.76 , 4.60] =
Kwa, K. A et al 17 17 26 27 3.2% 1.98[0.08, 51.46]
Reuland, C., et al. 66 71 67 71 261% 0.79 [0.20, 3.06] ——
Samal, C. C., et al 28 30 28 30 10.3% 1.00[0.13, 7.60] —_—t
Shuchi, A etal 36 40 36 40 199% 1.00 [0.23 , 4.31] —
Total 405 261 100.0% 1.47 [0.81, 2.65]
Total events: 378 227

Test for overall effect: Z = 1.27 (P = 0.21)

Heterogeneity: Chi# = 3.60, df= 5 (P = 0.61); 1= 0%
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Mean difference
IV, Random, 95% CI

Mean difference
Total Weight IV, Random, 95% CI

Boccara, D., et al. 1.66 1.37 6 4.33 1.21
Samal, C. C,, etal. 1.8 11 30 29 1.09
Total (Wald®) 36

Test for overall effect: Z = 2.25 (P = 0.02)

6 40.3% -2.67[-4.13,-1.21] ——
30 59.7% -1.10[-1.66,-0.54] 2]
36 100.0% -1.73[-3.24,-0.22] ’
10 5 0 5 10
sutures/staples tissue adhesives

Heterogeneity: Tau? (REML®) = 0.91; Chi2 = 3.87, df = 1 (P = 0.05); 1> = 74%

Footnotes
3Cl calculated by Wald-type method.
bTau? calculated by Restricted Maximum-Likelihood method.

Tissue Adhesives  Sutures/Staples
Study or Subgroup Events  Total Events Total

San/ade Pl 55 (B Sl (o b Glawlin 15 505 F 0 sboid 3 90

Odds ratio Odds ratio
Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Reuland, C., etal. 3 71 28 71 948%  0.07[0.02,024] ——

Samal, C. C, etal. 0 30 1 30 52%  0.32[0.01,824] ——
Total 101 101 100.0%  0.08[0.03, 0.26] S

Total events: 3 29

Test for overall effect: Z = 4.27 (P < 0.0001)

Heterogeneity: Chi® = 0.78, df = 1 (P = 0.38); I2 = 0%
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