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Incisional hernia is a common late complication of abdominal organ transplantation, with reported frequency ranging from a pooled 4% after kidney transplantation to a prevalence of 43% on clinical examination after liver transplantation. Immunosuppression places recipients at least in Ventral Hernia Working Group grade 2, and concern about wound failure, mesh infection and recurrence often delays repair. This mini review synthesises evidence on elective repair in adult liver, kidney and pancreas recipients around three questions: whether transplant status independently predicts adverse outcome, how immunosuppression relates to outcome, and how operative access, reconstruction, mesh plane, material and fascial closure should be chosen. In most registry and matched comparisons, 30-day wound morbidity and length of stay were similar to those of non-transplant patients, although one matched laparoscopic series found more surgical site occurrences. Study-specific recurrence ranges from 0% in selected specialist series to 37%, with differing follow-up and ascertainment, and observational comparisons do not establish whether transplantation independently increases recurrence. A randomised trial showed more wound complications with de novo sirolimus after kidney transplantation; the association between maintenance sirolimus and recurrence after later repair rests on small, conflicting series, and perioperative conversion is untested. Recent series of transversus abdominis release report recurrence of 0%–25%, depending on incision, defect size, follow-up and comparator. Diaphragmatic tack fixation should be avoided. Two randomised trials of prophylactic mesh at transplant closure are registered, without published results. Research priorities include transplant-specific registry fields, standardised recurrence ascertainment, longer post-repair follow-up and graft-related outcomes.
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INTRODUCTION
Incisional hernia (IH) is a frequent late complication of abdominal organ transplantation, and its reported frequency depends on the measure used. In 3,460 transplants at one institution, Kaplan–Meier cumulative incidence at 10 years was 7.0% after kidney, 19.0% after liver and 21.8% after pancreas transplantation [1]. After liver transplantation, cumulative incidence was 28.5% at 5 years [2] and 35.1% at a median of 76 months [3], whereas a cross-sectional study that examined every patient found a prevalence of 43% [4]. After kidney transplantation, the pooled proportion was 4% (95% CI 3%–5%) across 20 studies [5]. Variation reflects hernia definition, detection method and follow-up.
IH impairs health-related quality of life after liver transplantation [4], yet repair is approached with caution. In the Ventral Hernia Working Group (VHWG) system, immunosuppression places a recipient with a clean wound at least in grade 2, and previous wound infection or contamination raises the grade [6]. Reported recurrence after repair ranges from 0% to 76.9% [7]. Better survival after repair than without it [8] is open to selection and immortal-time bias, both expected to favour the repaired group.
Earlier reviews summarised incidence and outcomes by organ [5, 7, 9, 10]. Since then, a recurrence-focused liver cohort [3], series of transversus abdominis release (TAR) [11–13], a matched laparoscopic comparison [14] and two registered prophylactic mesh trials [15, 16] have been reported. This mini review integrates these data around three questions on which practice varies: whether transplant status independently predicts adverse outcome after repair, how immunosuppression relates to outcome, and how access, reconstruction, mesh and fascial closure should be chosen. Throughout, we separate direct evidence in liver, kidney and pancreas recipients from indirect evidence in mixed solid organ transplant (SOT) or non-transplant immunosuppressed cohorts.
LITERATURE IDENTIFICATION AND SCOPE
We searched PubMed/MEDLINE, Embase, Scopus and the Cochrane Library from January 2000 to 30 September 2026, and ClinicalTrials.gov, combining terms for incisional or ventral hernia and repair with liver, kidney, pancreas or solid organ transplantation, immunosuppression, sirolimus or mammalian target of rapamycin (mTOR) inhibitors, and prophylactic mesh, and screened reference lists. We included English-language peer-reviewed studies of adult abdominal organ recipients reporting IH incidence, risk factors, repair outcomes or prevention, prioritising randomised trials, systematic reviews, comparative cohorts and series of at least 20 recipients. Case reports, video vignettes, conference abstracts, paediatric series and studies without separable transplant data were excluded. Non-transplant studies are cited only where transplant data were absent and are identified as indirect. Unless stated, evidence concerns elective repair and should not be extended to emergency repair, active infection, contaminated fields or unstable graft function.
RISK FACTORS FOR HERNIA FORMATION
Surgical site infection (SSI) after transplantation is the most consistent predictor of later IH, with hazard ratios (HR) of 24.7 after kidney, 12.0 after liver and 12.95 after pancreas transplantation [1]. Obesity is the main modifiable factor: BMI >30 kg/m2 (HR 2.9), female sex, smoking and repeated iliac fossa exploration predicted IH in 1,564 kidney recipients [17], and BMI ≥30 kg/m2 (HR 2.67; 95% CI 1.7–4.3) and seroma predicted IH after liver transplantation, whereas induction agent did not [2]. Age, BMI and relaparotomy were independent predictors in a German liver centre [18]. Incision also matters: J-shaped incisions carried a lower IH rate than chevron or reverse-T incisions after liver transplantation [19], and Gibson a lower rate than hockey-stick incisions after kidney transplantation (4% vs. 16%) [20]. Cephalad extension of the Mercedes incision produces subxiphoid defects that are difficult to repair [21]. Whether these factors predict hernia size or time to repair, a different outcome, was examined in 31 recipients, too few to exclude a moderate effect [22].
IS TRANSPLANT STATUS AN INDEPENDENT RISK FACTOR?
Short-term comparisons are broadly reassuring but not uniform. In the Abdominal Core Health Quality Collaborative (ACHQC), 165 SOT recipients undergoing elective repair had an adjusted median length of stay similar to that of 13,452 non-transplant patients (2.8 vs. 2.6 days; p = 0.5), with similar SSI (2.4% vs. 4.0%; p = 0.42) and surgical site occurrence requiring procedural intervention (4.2% vs. 5.8%; p = 0.38) [23]. Prior liver or kidney transplantation was not associated with in-hospital mortality or stay after adjustment in the US National Inpatient Sample [24], and wound complications were similar after liver transplantation and hepatopancreaticobiliary surgery through the same incision [25]. In contrast, after propensity matching, liver recipients undergoing laparoscopic repair had more surgical site occurrences (SSO) than controls (19.0% vs. 2.4%; p = 0.029) [14]; defect size was not matched, so the excess may reflect hernia complexity rather than transplantation.
Recurrence estimates are study-specific and not interchangeable (Table 1). In a case-matched cohort of mixed SOT recipients (31 liver, 11 kidney, 3 heart, 2 islet), recurrence was 12.1% vs. 3.0% at a mean of 13 months (p = 0.16) [32]. These percentages correspond to 4/33 and 1/33, although the report describes 32 matched pairs, a discrepancy in the source. The crude risk ratio of 4.0 (95% CI approximately 0.5–34) is compatible with no difference or a large excess. In an Americas Hernia Society Quality Collaborative (AHSQC) analysis of 166 abdominal transplant recipients, composite 2-year recurrence was 28%, but only 75 patients (45%) contributed and the authors note low follow-up [29]; if follow-up depended on symptoms, the estimate could be biased in either direction. After a first open repair in 141 liver recipients, recurrence occurred in 50 (35.4%), and suture repair was associated with recurrence compared with mesh (subdistribution HR 2.48; 95% CI 1.25–4.90) [3]. Pooled recurrence in kidney recipients was 16% (95% CI 9%–23%) [5], whereas ACHQC recurrence of 0.6% [23] almost certainly reflects under-ascertainment.
TABLE 1 | Selected studies reporting outcomes of incisional hernia repair in abdominal organ transplant recipients, ordered by year. Recurrence is given as reported, with numerator and denominator where available, follow-up (FU) from repair unless stated, and method of ascertainment. NR indicates not reported in the source.	Study	Design and setting	Population	Repair (access; technique; mesh plane and material; closure)	Recurrence (n/N; follow-up; ascertainment)	Other principal findings	Main limitation
	Andreoni [21]	Retrospective; single centre; USA	27 immunosuppressed, mostly LT (mixed)	Lap IPOM (12 completed of 13 attempted) vs. open [15]; diaphragmatic tack fixation described*	Lap 0/12; open 7/15 with recurrence and/or serious mesh infection (composite); FU: NR; ascertainment: NR	Lower blood loss with lap	Unmatched; mixed population; composite outcome; small
	Fikatas [18]	Single centre; described as prospective; Germany	77 LT	Mixed mesh techniques	12/77 (15.6%); IPOM 7.7% vs. other mesh 21.4%; median 7.9 months to recurrence; FU: NR; ascertainment: NR	Age, BMI and relaparotomy predicted IH	Technique not allocated; unadjusted
	Weiss [26]	Retrospective; single centre; Austria	54 LT	Lap IPOM	9/54 (17%); FU: NR; ascertainment: NR	BMI (p = 0.001) and sirolimus (p = 0.014) associated with recurrence	Small sirolimus group; confounding by indication
	Lam [25]	Retrospective; single centre; Belgium	55 LT vs. 27 HPB (same incision)	Mostly synthetic mesh	LT 9/55 (16.4%) vs. HPB 3/27 (11.1%); FU: NR; ascertainment: NR	Similar wound complications; mTOR inhibitor associated with SSI; steroids, immunosuppression and non-synthetic mesh associated with recurrence	Small comparator; mixed techniques
	Kuo [27]	Single centre; historical controls; Taiwan	35 LT	Lap [18] vs. open [17]	Lap 0/18 to end of study period; open: NR; FU: NR (lap repairs March 2015 to March 2016); ascertainment: NR	Minor complications 16.7% vs. 52.9%; LOS 3 vs. 7 days	Historical controls; short FU
	Tastaldi [11]	Two centres; AHSQC data; USA	44 LT	Open TAR via midline incision; retromuscular synthetic mesh; fascial closure 41/44	11/44 (25%); median FU 13 months (minimum 12); ascertainment: NR	8 recurrences from central mesh fracture; median width 20 cm	Large defects; no comparator; short FU
	Frountzas [10]	Systematic review; proportional meta-analysis of primary cohorts	18 studies; 640 LT with IH; 546 mesh repairs	Open vs. lap mesh repair	Not used: pooled outcome was postoperative complications; recurrence taken from primary studies in this table	Complications 144/546 (26%); pooled open 23% (95% CI 11%–37%) vs. lap 20% (12%–29%)	Indirect comparison of separately pooled proportions; overlaps primary cohorts listed here
	Gianchandani [28]	Retrospective; single centre; Spain	37 LT	Lap IPOM with tack fixation	2/37 (5%); median FU 43 months (range 18–93); ascertainment: NR	Seroma 3, wound infection 1	Single arm
	Cheema [29]	AHSQC registry; USA	166 abdominal transplant recipients	Mixed	21/75 (28%) composite at 2 years; registry follow-up; low follow-up rate	30-day SSO/SSI 17/166 (10%)	Only 45% contributed to 2-year estimate
	Woelfel [23]	ACHQC registry; USA	165 SOT vs. 13,452 controls	Mixed; elective	0.6% vs. 0.4% (p = 0.51); FU: NR; registry follow-up	Adjusted LOS 2.8 vs. 2.6 days (p = 0.5); SSI 2.4% vs. 4.0%; SSOPI 4.2% vs. 5.8%	Recurrence under-ascertained
	Nielsen [30]	Single centre; prospectively maintained regional audit database; UK	26 LT	Open peritoneal flap hernioplasty; retromuscular and intermuscular mesh (median 900 cm2)	0/26; median FU 54 months; clinical review and regional attendance records, imaging when indicated (postoperative CT in 3/26)	No infection	Specialist unit; single arm; selective imaging
	Okumura [31]	Prospective cohort; single centre; USA	38 SOT (79% LT); 33 elective	Open, mostly retrorectus after posterior component separation; biologic mesh	3/38 (7.9%); FU: NR (protocol 3 years); ascertainment: NR	SSI 13.2%; unplanned reoperation 10.5%	Mixed organs; 5 non-elective; biologic mesh only
	Wasielewski [3]	Retrospective; single centre; France	141 LT with first open repair (of 803 LT)	Open; mesh 101 (intraperitoneal 65, retromuscular 36), suture 36	50/141 (35.4%); median 8.8 months to recurrence; cohort median FU 76 months from LT; clinical, CT if uncertain	Suture repair sHR 2.48 (1.25–4.90); sirolimus and MMF not associated	CT not systematic; retrospective
	Hlavinka [32]	Retrospective review of prospective database; case-matched; single centre; USA	47 SOT (31 LT, 11 kidney, 3 heart, 2 islet); 32 matched pairs	Mixed; absorbable 13, non-absorbable 34; bridged repairs included	Matched 4/33 vs. 1/33 (p = 0.16)†; mean FU 13 months; ascertainment: NR	Sirolimus 2/5, other 2/13, tacrolimus 0/29 (three-group p = 0.01); non-midline 3/12 vs. midline 0/31 (p = 0.02)	Denominator discrepancy†; small subgroups; mixed organs
	Altolaguirre [14]	Retrospective; propensity-matched; single centre; USA	42 LT vs. 105 non-transplant	Lap	No significant difference after matching (counts NR in abstract); median clinical FU 0.6 months; recurrence sought by electronic record review	Matched SSO 19.0% vs. 2.4% (p = 0.029)	Defect size not matched; very short clinical FU
	Fowler [33]	Retrospective; single surgeon; USA	36 LT	Open; biologic mesh (16; retrorectus 50%, intraperitoneal 37.5%) vs. no mesh [20]; mostly anterior component separation	2/16 vs. 2/20 (p = 0.813); FU: NR (longer with mesh); ascertainment: NR	Infection 4/16 vs. 1/20 (p = 0.085); one death	Larger defects with mesh; small
	Banton [13]	Retrospective review of prospectively maintained series; single centre; USA	51 LT (3 liver–kidney)	Robotic TAR; sublay synthetic mesh (median 832 cm2)	0/51; median FU 13.4 months (IQR 7.8–24.1); clinical examination, imaging in 10/51	SSO 7.8%; no reoperation	Single arm; short FU; no routine imaging
	Voidonikolas [12]	Single centre; prospective data for TAR, historical controls; USA	53 LT	Open TAR via subcostal incision, retromuscular medium-weight polypropylene [23] vs. other techniques (30; 63% intraperitoneal)	0/23 vs. 11/30 (p < 0.01); median FU 53 vs. 88.5 months; clinical ± CT/MRI	Unplanned reoperation 0% vs. 13.3% (p = 0.03)	Historical control; 4 vs. 14 surgeons; unequal FU


*Not recommended; see Section Access and intraperitoneal mesh.
† Percentages in the source correspond to 33 patients per group, whereas the text describes 32 matched pairs. ACHQC, Abdominal Core Health Quality Collaborative; AHSQC, Americas Hernia Society Quality Collaborative; BMI, body mass index; CT, computed tomography; HPB, hepatopancreaticobiliary; IPOM, intraperitoneal onlay mesh; lap, laparoscopic; LOS, length of stay; LT, liver transplant; MMF, mycophenolate mofetil; MRI, magnetic resonance imaging; NR, not reported; sHR, subdistribution hazard ratio; SOT, solid organ transplant; SSI, surgical site infection; SSO, surgical site occurrence; SSOPI, SSO requiring procedural intervention; TAR, transversus abdominis release.
Systemic morbidity is a separate concern. In 172 liver recipients, acute kidney injury (AKI), defined as a creatinine rise >0.3 mg/dL within 24 h, occurred in 48% after repair and was associated with longer stay and lower intraoperative fluid administration (6.0 vs. 8.5 mL/kg/h; p = 0.031) [34]; this incidence is specific to that cohort and definition.
Recipients offered elective repair are selected for fitness and favourable anatomy, but comparators are also selected, so the net direction of selection bias is uncertain. With incomplete registry capture and underpowered single-centre comparisons, the data show numerically higher recurrence in some transplant cohorts but do not establish an independent transplant effect; no adequately adjusted estimate exists.
IMMUNOSUPPRESSION AND MTOR INHIBITORS
Three questions should be kept separate: de novo sirolimus and healing of the transplant incision, maintenance immunosuppression and outcome after later repair, and changing immunosuppression around hernia surgery.
De novo sirolimus and incision healing
In the only randomised trial, wound complications, including IH, occurred in 47% (30/64) of kidney recipients receiving sirolimus and 8% (5/59) receiving tacrolimus (p < 0.0001) [35], and sirolimus was associated with SSI in a cohort of 1,398 kidney recipients (odds ratio 3.21; 95% CI 1.26–8.21) [36]. The trial used trough targets of 10–20 ng/mL during early healing and does not estimate the effect of lower-dose maintenance therapy years later.
Maintenance immunosuppression and repair outcome
This evidence is observational and small. Sirolimus was associated with recurrence after laparoscopic repair in 54 liver recipients (p = 0.014) [26], and mTOR inhibitor use with SSI in a Belgian series [25]. In the mixed SOT cohort, recurrence occurred in 2/5 patients taking sirolimus, 2/13 taking other regimens and 0/29 taking tacrolimus (p = 0.01 for the three-group comparison); both sirolimus recurrences followed complete fascial closure [32]. In contrast, neither sirolimus nor mycophenolate was associated with recurrence in 141 liver recipients [3]. Sirolimus is often prescribed after calcineurin inhibitor intolerance, renal impairment or malignancy [32], so confounding by indication is plausible, but its direction and magnitude are unknown. These findings should not be generalised to everolimus or to mTOR inhibition as a class. Indirect data from 732 patients immunosuppressed for any indication suggest that more than two agents and duration over 48 months predict complications [37].
Perioperative conversion
Several centres convert sirolimus to a calcineurin inhibitor before repair [32, 38]. No study has measured its effect on wound complications or recurrence, or its risks of rejection, nephrotoxicity and loss of the benefit for which sirolimus was chosen.
OPERATIVE APPROACH AND PROSTHESIS
Repair strategies differ in five dimensions that are often conflated: access, release or reconstruction technique, mesh plane, prosthesis material, and fascial closure versus bridging (Table 1). Named techniques usually change several at once.
Access and intraperitoneal mesh
Early comparative series favoured laparoscopic intraperitoneal onlay mesh (IPOM) repair, with no recurrence after 12 laparoscopic repairs and recurrence or serious mesh infection after 7 of 15 open repairs in immunosuppressed, mostly liver recipients [21], and fewer minor complications (16.7% vs. 52.9%) and shorter stay than historical open controls in 35 liver recipients [27]. Single-arm laparoscopic series report recurrence of 5% at a median of 43 months [28] and 17% [26] in liver recipients, and similar recurrence in kidney or pancreas recipients and non-transplant controls [39]. A proportional meta-analysis of 546 mesh repairs after liver transplantation pooled complications of 23% (95% CI 11%–37%) for open and 20% (12%–29%) for laparoscopic repair [10]; overlapping intervals around separately pooled proportions do not establish equivalence. Laparoscopic and open repair have therefore been compared, but only against historical or unmatched controls. Robotic repair is reported only in small series [13, 40].
Subxiphoid defects lack cephalad fascia for fixation. Early laparoscopic series extended the mesh over the diaphragm with tack fixation beyond the defect [21]. This should not be done. Of 25 reported severe penetrating cardiac injuries after mesh fixation, 23 followed diaphragmatic tacks, 6 during repair of hernias extending to the subxiphoid region, and 12 patients died; manufacturers contraindicate tack deployment in the diaphragm, and tacks should not be used for diaphragmatic fixation above the costal arch [41]. Extraperitoneal dissection into the retroxiphoid space without costal or diaphragmatic fixation avoids this hazard [12], but has not been compared formally in transplant recipients.
Extraperitoneal reconstruction
Extraperitoneal reconstructions report widely varying results. Peritoneal flap hernioplasty with large retromuscular and intermuscular mesh produced no recurrence or infection in 26 liver recipients at a median of 54 months [30]. Open TAR with retromuscular synthetic mesh through a midline incision in 44 liver recipients (median defect width 20 cm) was followed by recurrence in 11 (25%) at a median of 13 months, 8 from central mesh fracture [11]. In contrast, open TAR through the existing subcostal incision with medium-weight polypropylene mesh was followed by no recurrence in 23 liver recipients at a median of 53 months, compared with 11/30 (36.7%) after other, mostly intraperitoneal, techniques (p < 0.01) [12]. Comparators were historical, treated by 14 rather than 4 surgeons and followed for longer (median 88.5 months), so era, surgeon experience and technique cannot be separated. Robotic TAR in 51 liver recipients was followed by no recurrence at a median of 13.4 months [13], and biologic retrorectus reconstruction in 38 SOT recipients (79% liver) by recurrence in 7.9% [31]. These specialist series show what is achievable in selected patients; the contrast between the open TAR series suggests that incision, defect size and mesh may matter as much as the release.
Mesh material, fascial closure and location
Associations with material are confounded by defect complexity, contamination, mesh plane and bridging. Recurrence was 3/13 with absorbable and 1/34 with non-absorbable synthetic mesh (p = 0.06) in the mixed SOT cohort [32]; not using synthetic mesh [25] and suture repair [3] were risk factors in liver series; and biologic mesh was associated with more infection than no mesh (4/16 vs. 1/20; p = 0.085), with similar recurrence, although it was used for larger defects [33]. None of these data establishes the superiority of a material. Location associations conflict: non-midline hernias recurred more often in the mixed SOT cohort (3/12 vs. 0/31; p = 0.02) [32], whereas midline location was a risk factor among immunosuppressed patients elsewhere [37], and neither study could adjust for case mix and technique together.
PERIOPERATIVE OPTIMISATION
Most modifiable risk factors are shared with the general hernia population. In univariable analysis, BMI >35 kg/m2, diabetes and previous open abdomen were associated with SSO or SSI [29], and visceral obesity showed a trend towards recurrence (subdistribution HR 2.21; 95% CI 0.98–4.95) [3]. Weight reduction, smoking cessation, glycaemic control, nutritional assessment and multidisciplinary review of immunosuppression are reasonable before elective repair [7]. A London centre introduced a prehabilitation-based pathway after complications in 13 of 34 kidney recipients, including one death, and reported better hernia-related quality of life afterwards [42], but with a before-and-after design and 17 respondents its effect cannot be isolated.
Patients in the cohort linking lower intraoperative fluid with AKI [34] were not enrolled in protocolised volume restriction, so the association does not show that restrictive enhanced recovery protocols cause AKI or that liberal fluid prevents it. It supports baseline renal assessment, attention to calcineurin inhibitor levels, avoidance of dehydration and joint planning with the transplant team. AKI is systemic morbidity, not a measure of liver allograft dysfunction.
DISCUSSION
Three findings emerge, with different strengths of evidence. First, after selected elective repair, 30-day wound morbidity and length of stay are similar to those of non-transplant cohorts in most comparisons, although one matched series found more SSOs and AKI was common in one liver cohort. Second, recurrence ranges from 0% in selected specialist series to 35%–37% in larger cohorts with longer follow-up, but comparisons with non-transplant patients are few, unadjusted and underpowered. Third, de novo sirolimus impairs early incision healing in randomised data, whereas its association with recurrence after later repair rests on small, conflicting series. We identified no completed randomised trial of any repair or immunosuppression strategy in recipients with an established hernia.
Recent data refine earlier interpretations. The French cohort [3] and the AHSQC TAR series [11] temper the low recurrence of older laparoscopic and specialist series [21, 28, 30]. The contrasting TAR series [11, 12] show that a named technique is not a uniform intervention, so comparisons must specify incision, plane, mesh and closure. Registration of prophylactic mesh trials [15, 16] shows that prevention can be tested at transplantation.
Controversies
Whether transplantation confers risk beyond comorbidity remains unresolved: registry data suggest that comorbidity drives outcome [23, 24, 29], whereas single-centre data suggest excess recurrence [32], and both are compatible with incomplete registry follow-up and underpowered cohorts. Converting sirolimus before repair is biologically plausible but carries risks of rejection and nephrotoxicity and is unproven; it requires joint decision-making, and patients unsuitable for conversion should not be denied repair. Comparisons of operative strategies are confounded by era, defect size, incision, surgeon experience and case selection, whose directions are not established, although in the largest recent comparison the newer technique was performed by fewer, specialised surgeons [12]. Whether intraperitoneal mesh complicates re-transplantation is unquantified.
Research gaps
The main gaps are summarised in Table 2. Recurrence is defined inconsistently and post-repair follow-up is often 2 years or less, although median time to recurrence after repair was 8.8 months in one cohort [3] and 29 months in another [12]. Graft function and rejection are seldom reported, and patient-reported outcomes after repair come from a single pilot study (16 of 24 liver recipients responding) [43]. Pancreas and combined-organ recipients appear mainly within mixed cohorts [1, 39]. UK data are limited to two single-centre series [30, 42], so applicability to NHS practice, including variation in immunosuppression protocols and access to specialist abdominal wall services, is uncertain.
TABLE 2 | Principal areas of uncertainty in incisional hernia repair after abdominal organ transplantation.	Question	Current evidence	Main limitation	Research priority
	Does transplant status independently increase risk after repair?	Similar 30-day wound outcomes and LOS in most adjusted or matched comparisons; more SSOs after lap repair in one matched LT series; recurrence 0%–37% across transplant series, varying with selection, follow-up and ascertainment	Selection of fit patients (direction uncertain); incomplete registry recurrence capture; small, unadjusted recurrence comparisons	Registry analyses with transplant-specific fields, standardised recurrence ascertainment and adequate post-repair follow-up
	Does immunosuppressive regimen affect outcome?	(a) RCT: de novo sirolimus increases transplant-incision wound complications; (b) small, conflicting series on maintenance sirolimus and recurrence after repair; (c) no data on perioperative conversion	Different exposures and settings; confounding by indication of unknown direction; very small sirolimus groups	Prospective data on regimen, reason for regimen and changes around surgery; establish equipoise and feasibility before a conversion trial with wound, recurrence and graft-safety outcomes
	Which access and reconstruction?	Lap IPOM vs. open compared only with historical or unmatched controls; extraperitoneal reconstructions report recurrence of 0%–25% in single-arm or historically controlled series	Access, release, mesh plane, material and closure vary together; era, incision and surgeon experience confounded	Prospective comparisons of fully specified strategies, including robotic extraperitoneal repair
	Which mesh and closure?	Higher recurrence with suture repair and, in small series, absorbable or non-synthetic mesh; more infection with biologic mesh in one series	Small numbers; mesh choice confounded by defect complexity, contamination, plane and bridging	Material-, plane- and closure-specific outcome reporting
	How should subxiphoid defects be fixed?	Penetrating cardiac injury and death after diaphragmatic tack fixation (case series, mostly non-transplant)	Incidence unknown; no comparison of alternative fixation in transplant recipients	Avoid diaphragmatic tacks; report fixation method
	Does hernia location matter?	Conflicting associations for midline and non-midline defects	Different case mix and techniques; no adjustment for both	Location-stratified analyses using EHS classification
	Can hernia be prevented at transplant closure?	SSI, obesity and incision type are consistent risk factors; two RCTs of prophylactic mesh registered (liver: Terminated after 36 patients, no results; kidney: Recruiting)	No published trial results; non-transplant evidence may not transfer	Completion and reporting of registered trials; trials in high-risk recipients
	What are the systemic renal risks?	AKI in 48% of one liver cohort (creatinine rise >0.3 mg/dL within 24 h); associated with lower intraoperative fluid	Single cohort; definition-specific; observational fluid association	Prospective renal outcome reporting with standard AKI definitions
	What are the graft-specific risks?	Allograft function and rejection after repair rarely reported	Outcomes not collected	Core outcome set including graft and patient-reported outcomes


AKI, acute kidney injury; EHS, European Hernia Society; IPOM, intraperitoneal onlay mesh; lap, laparoscopic; LOS, length of stay; LT, liver transplant; RCT, randomised controlled trial; SSI, surgical site infection; SSO, surgical site occurrence.
Prevention at transplant closure is distinct from treatment of an established hernia. The PRINC trial of onlay poly-4-hydroxybutyrate mesh after liver transplantation [15] is listed on ClinicalTrials.gov (NCT03222102) as terminated after enrolling 36 patients, with no results posted. A kidney transplant trial of onlay self-gripping polyester mesh, with computed tomography at 24 months as primary outcome [16], is listed as recruiting, with primary completion expected in December 2026 (NCT04794582). Evidence on prophylactic mesh in transplant recipients is therefore absent rather than negative, and trials after midline laparotomy in non-transplant patients may not transfer to immunosuppressed recipients with transverse or iliac fossa incisions.
Limitations of this review
This is a narrative mini review. Study selection was not duplicated and no protocol was registered, and no formal risk-of-bias assessment or meta-analysis was performed, so selection and emphasis reflect author judgement. Restriction to English-language published studies may have omitted relevant data. Most included studies are retrospective single-centre cohorts with heterogeneous definitions of SSO, SSI and recurrence, so we report study-specific estimates rather than pooled rates. Several sources combine organ types or include non-transplant immunosuppressed patients, and some figures come from internally inconsistent primary reports (Table 1).
Future directions
Transplant-specific fields (organ, immunosuppressive agents and levels, changes around surgery, graft function, rejection and AKI) could be added to existing hernia registries, with standardised recurrence ascertainment, patient-reported outcomes and long post-repair follow-up. Before any trial of perioperative sirolimus conversion, prospective data should establish whether equipoise exists, because sirolimus is often chosen for renal protection or malignancy. A trial would need to restrict eligibility to recipients in whom calcineurin inhibitor exposure is acceptable, record the reason for the existing regimen, measure early wound complications, recurrence and graft safety, and recruit across centres. Comparisons of fully specified extraperitoneal reconstructions with laparoscopic or robotic alternatives, and reporting of the registered prophylactic mesh trials, are further priorities.
In summary, selected, optimised recipients undergoing elective repair appear to have short-term wound morbidity similar to that of non-transplant patients in most comparisons, although AKI is frequent. Recurrence is common, but whether transplantation independently increases it is unknown. Evidence for sirolimus conversion, particular reconstructions and mesh materials is of low certainty, and pancreas-specific data are sparse. Diaphragmatic tack fixation should be avoided. The evidence does not yet support firm practice recommendations.
AUTHOR CONTRIBUTIONS
KV: Conceptualisation, Methodology, Investigation, Data curation, Formal analysis, Visualisation, Writing – original draft, Writing – review and editing. MP: Data curation. FK: Conceptualisation, Methodology, Validation, Supervision, Writing – review and editing. VP: Conceptualisation, Validation, Supervision, Writing – review and editing. All authors contributed to the article and approved the submitted version.
FUNDING
The author(s) declared that financial support was not received for this work and/or its publication.
CONFLICT OF INTEREST
The author(s) declared that this work was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
GENERATIVE AI STATEMENT
The author(s) declared that generative AI was not used in the creation of this manuscript.
Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.
REFERENCES
	Smith, CT, Katz, MG, Foley, D, Welch, B, Leverson, GE, Funk, LM, et al. Incidence and risk factors of incisional hernia formation following abdominal organ transplantation. Surg Endosc (2015) 29(2):398–404. doi:10.1007/s00464-014-3682-8

	Kim, YJ, Wlodarczyk, J, Ding, L, Carey, J, Emamaullee, J, and Zielsdorf, S. Evaluation of induction immunosuppression and risk of incisional hernia after liver transplantation. J Surg Res (2024) 297:18–25. doi:10.1016/j.jss.2024.02.006

	Wasielewski, E, Pecot, T, Le Pabic, E, Lakehal, M, Herrero, A, Robin, F, et al. Incidence and risk factors for recurrence of incisional hernia repair after liver transplantation: a retrospective cohort study. Hernia (2025) 29(1):217. doi:10.1007/s10029-025-03400-0

	De Goede, B, Eker, HH, Klitsie, PJ, Van Kempen, BJH, Polak, WG, Hop, WCJ, et al. Incisional hernia after liver transplantation: risk factors and health-related quality of life. Clin Transpl (2014) 28(7):829–36. doi:10.1111/ctr.12386

	Mac Curtain, BM, Qian, W, Temperley, HC, O’Mahony, A, Ng, ZQ, and He, B. Incisional hernias post renal transplant: a systematic review and meta-analysis. Hernia (2024) 28(2):301–19. doi:10.1007/s10029-023-02879-9

	Breuing, K, Butler, CE, Ferzoco, S, Franz, M, Hultman, CS, Kilbridge, JF, et al. Incisional ventral hernias: review of the literature and recommendations regarding the grading and technique of repair. Surgery (2010) 148(3):544–58. doi:10.1016/j.surg.2010.01.008

	Kanella, I, Kengadaran, K, and Papalois, V. Management of incisional hernias in renal transplant patients. Transpl Rep (2023) 8(4):100148. doi:10.1016/j.tpr.2023.100148

	Buggs, J, Brando, A, Sokolich, J, Rogers, E, Kumar, A, and Bowers, V. Incisional hernia repairs after abdominal organ transplantation. Am Surg (2019) 85(8):918–22. doi:10.1177/000313481908500848

	Simson, N, Parker, S, Stonier, T, Halligan, S, and Windsor, A. Incisional hernia in renal transplant recipients: a systematic review. Am Surg (2018) 84(6):930–6. doi:10.1177/000313481808400644

	Frountzas, M, Nikolaou, C, Maris, S, Stavrou, E, Giannopoulos, P, Schizas, D, et al. Open or laparoscopic mesh repair of incisional hernia in patients that underwent liver transplantation: a systematic review and proportional meta-analysis. Clin Transpl (2020) 34(12):e14103. doi:10.1111/ctr.14103

	Tastaldi, L, Blatnik, JA, Krpata, DM, Petro, CC, Fafaj, A, Alkhatib, H, et al. Posterior component separation with transversus abdominis release (TAR) for repair of complex incisional hernias after orthotopic liver transplantation. Hernia (2019) 23(2):363–73. doi:10.1007/s10029-019-01918-8

	Voidonikolas, G, Leibowitz, HG, Steggerda, JA, Frese, J, Brennan, T, Wisel, SA, et al. Ventral incisional hernia repair after liver transplant using posterior component separation with transversus abdominis release. Hernia (2026) 30(1):231. doi:10.1007/s10029-026-03731-6

	Banton, J, Blatnik, JA, MacGregor, R, and Majumder, A. Minimally invasive abdominal wall reconstruction with robotic-assisted transversus abdominis release following orthotopic liver transplant. Surg Endosc (2026) 40(10):9105–11. doi:10.1007/s00464-026-13219-0

	Altolaguirre, A, Cobos, MS, Bashiri, A, Szomstein, S, and Lo Menzo, E. Safety of laparoscopic incisional hernia repair after liver transplant: a comparative study from a single institution. Surg Endosc (2026) 40(6):5315–22. doi:10.1007/s00464-026-12815-4

	Kniepeiss, D, Waha, JE, Auer, T, Berghold, A, and Schemmer, P. PRevention of INCisional hernia after liver transplantation (PRINC trial): study protocol for a randomized controlled trial. Trials (2019) 20(1):371. doi:10.1186/s13063-019-3477-2

	Gómez-Dos-Santos, V, López-Plaza, JA, Molina-Villar, JM, Blázquez-Hernando, L, Diez-Nicolás, V, Jiménez-Cidre, M, et al. Prevention of incisional hernia after kidney transplantation: study protocol for a randomized controlled trial. Trials (2023) 24(1):528. doi:10.1186/s13063-023-07545-0

	Ooms, LS, Verhelst, J, Jeekel, J, Ijzermans, JN, Lange, JF, and Terkivatan, T. Incidence, risk factors, and treatment of incisional hernia after kidney transplantation: an analysis of 1,564 consecutive patients. Surgery (2016) 159(5):1407–11. doi:10.1016/j.surg.2015.11.017

	Fikatas, P, Schoening, W, Lee, JE, Chopra, SS, Seehofer, D, Guckelberger, O, et al. Incidence, risk factors and management of incisional hernia in a high volume liver transplant center. Ann Transpl (2013) 18:223–30. doi:10.12659/AOT.883914

	Zarbaliyev, E, Sevmiş, M, Kilercik, H, Çelik, S, Aktaş, S, Çağlıkülekçi, M, et al. Is the incision type important for the development of hernia in liver transplant patients?Clin Transpl (2022) 36(1):e14497. doi:10.1111/ctr.14497

	Wagenaar, S, Nederhoed, JH, Hoksbergen, AWJ, Bonjer, HJ, Wisselink, W, and Van Ramshorst, GH. Minimally invasive, laparoscopic, and robotic-assisted techniques versus open techniques for kidney transplant recipients: a systematic review. Eur Urol (2017) 72(2):205–17. doi:10.1016/j.eururo.2017.02.020

	Andreoni, KA, Lightfoot, H, Gerber, DA, Johnson, MW, and Fair, JH. Laparoscopic incisional hernia repair in liver transplant and other immunosuppressed patients. Am J Transpl (2002) 2(4):349–54. doi:10.1034/j.1600-6143.2002.20410.x

	Knighton, BJ, Ngaage, LM, Calvert, C, Niederhaus, SV, Scalea, JR, and Rasko, YM. Post-abdominal transplant hernia: can we predict size and onset?Transpl Proc (2021) 53(2):730–6. doi:10.1016/j.transproceed.2020.10.028

	Woelfel, I, Gupta, A, Renshaw, S, and Poulose, B. Length of stay and surgical site complications are not increased after elective incisional hernia in patients with a history of solid organ transplantation. Surg Endosc (2022) 36(3):2159–68. doi:10.1007/s00464-021-08458-2

	Iyer, UR, and Merchant, AM. Outcomes of ventral hernia repair in solid organ transplant patients: a regression analysis of the national inpatient sample. J Surg Res (2019) 239:284–91. doi:10.1016/j.jss.2019.02.016

	Lam, H, Vanlander, A, and Berrevoet, F. A comparative outcome analysis of incisional hernia repair in patients who underwent liver transplantation vs. those that underwent hepatopancreaticobiliary surgery using the EHS guidelines as a means of comparison. Clin Transpl (2016) 30(3):226–32. doi:10.1111/ctr.12678

	Weiss, S, Weissenbacher, A, Sucher, R, Denecke, C, Brandl, A, Messner, F, et al. Outcome analysis of laparoscopic incisional hernia repair and risk factors for hernia recurrence in liver transplant patients. Clin Transpl (2015) 29(10):866–71. doi:10.1111/ctr.12558

	Kuo, SC, Lin, CC, Elsarawy, A, Lin, YH, Wang, SH, Wu, YJ, et al. Laparoscopic repair of incisional hernia following liver transplantation: early experience of a single institution in Taiwan. Transpl Proc (2017) 49(8):1870–4. doi:10.1016/j.transproceed.2017.04.019

	Gianchandani, R, Pérez, E, Moneva, E, Menéndez, A, Sánchez, JM, Díaz, C, et al. Laparoscopic incisional hernia repair after liver transplantation: long-term series and literature review. Transpl Proc (2020) 52(5):1514–7. doi:10.1016/j.transproceed.2020.01.082

	Cheema, F, Andacoglu, O, Huang, LC, Phillips, SE, and Malcher, F. Risk factors for surgical site occurrence or infection and recurrence after incisional hernia repair in abdominal transplant population. Transpl Proc (2021) 53(2):762–7. doi:10.1016/j.transproceed.2021.01.014

	Nielsen, MF, De Beaux, A, Stutchfield, B, Kung, J, Wigmore, SJ, and Tulloh, B. Peritoneal flap hernioplasty for repair of incisional hernias after orthotopic liver transplantation. Hernia (2022) 26(2):481–7. doi:10.1007/s10029-021-02409-5

	Okumura, K, Smiley, A, Latifi, LA, Nishida, S, Bodin, R, and Latifi, R. Complex abdominal wall reconstruction with biologic mesh for ventral hernia repair in solid organ transplant recipients. Surg Technol Int (2022) 40:155–60. doi:10.52198/22.STI.40.HR1573

	Hlavinka, WJ, Akkihal, KS, Dickerson, KM, Farias, DA, Marroquin, M, Ogola, GO, et al. Postoperative outcomes in transplant patients undergoing ventral hernia repair. Surg Endosc (2025) 39(12):8325–35. doi:10.1007/s00464-025-12249-4

	Fowler, CC, Raine, BE, Zaronias, C, and Bell, DE. Incisional ventral hernia repair in the liver transplant population: is biological mesh worth the risk? A single surgeon experience. Ann Plast Surg (2026) 97(2):242–5. doi:10.1097/SAP.0000000000004751

	Butler, JR, O’Brien, DC, Kays, JK, Ridlen, K, Kubal, CA, Ekser, B, et al. Postoperative renal impairment is associated with increased length of stay for incisional hernia repair after liver transplantation. Surg Open Sci (2019) 1(2):69–73. doi:10.1016/j.sopen.2019.06.002

	Dean, PG, Lund, WJ, Larson, TS, Prieto, M, Nyberg, SL, Ishitani, MB, et al. Wound-healing complications after kidney transplantation: a prospective, randomized comparison of sirolimus and tacrolimus. Transplantation (2004) 77(10):1555–61. doi:10.1097/01.tp.0000123082.31092.53

	Fortun, J, Martin-Davila, P, Pascual, J, Cervera, C, Moreno, A, Gavalda, J, et al. Immunosuppressive therapy and infection after kidney transplantation. Transpl Infect Dis (2010) 12(5):397–405. doi:10.1111/j.1399-3062.2010.00526.x

	Saidy, RRO, Callister, YM, Dittrich, L, Eurich, D, Denecke, C, Pratschke, J, et al. Safety and outcome of elective synthetic mesh repair for incisional ventral hernias in immunosuppressed patients: a retrospective propensity-score-matched analysis. Hernia (2025) 29(1):106. doi:10.1007/s10029-025-03273-3

	Scheuerlein, H, Rauchfuss, F, Gharbi, A, Heise, M, and Settmacher, U. Laparoscopic incisional hernia repair after solid-organ transplantation. Transpl Proc (2011) 43(5):1783–9. doi:10.1016/j.transproceed.2011.03.082

	Yannam, GR, Gutti, TL, High, R, Stevens, RB, Thompson, JS, and Morris, MC. Experience of laparoscopic incisional hernia repair in kidney and/or pancreas transplant recipients. Am J Transpl (2011) 11(2):279–86. doi:10.1111/j.1600-6143.2010.03351.x

	Mihaylov, P, Kubal, C, Fridell, J, and Powelson, J. Robotic incisional hernia repair after solid organ transplantation. Transpl Proc (2026) 58(4):827–32. doi:10.1016/j.transproceed.2026.03.009

	Köckerling, F, Schug-Pass, C, and Bittner, R. A word of caution: never use tacks for mesh fixation to the diaphragm. Surg Endosc (2018) 32(7):3295–302. doi:10.1007/s00464-018-6050-2

	Ahmed, Z, Ghali, S, and Al Midani, A. Quality of life after abdominal wall reconstruction and the establishment of a pathway for renal transplant recipients. Transpl Proc (2026) 58(3):593–601. doi:10.1016/j.transproceed.2026.01.025

	Jouanno, V, Acidi, B, Goumard, C, Jeune, F, Savier, E, Rousseau, G, et al. Long-term patient-reported outcomes after laparoscopic incisional hernia repair in liver transplant recipients: a single-center pilot study. Clin Res Hepatol Gastroenterol (2026) 50(9):102932. doi:10.1016/j.clinre.2026.102932


Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
Copyright © 2026 Vivek, Paß, Köckerling and Papalois. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/xhtml/nav.xhtml
Table of Contents

		Cover

		Incisional hernia repair after abdominal organ transplantation: current evidence, controversies and research gaps		INTRODUCTION

		LITERATURE IDENTIFICATION AND SCOPE

		RISK FACTORS FOR HERNIA FORMATION

		IS TRANSPLANT STATUS AN INDEPENDENT RISK FACTOR?

		IMMUNOSUPPRESSION AND MTOR INHIBITORS		De novo sirolimus and incision healing

		Maintenance immunosuppression and repair outcome

		Perioperative conversion





		OPERATIVE APPROACH AND PROSTHESIS		Access and intraperitoneal mesh

		Extraperitoneal reconstruction

		Mesh material, fascial closure and location





		PERIOPERATIVE OPTIMISATION

		DISCUSSION		Controversies

		Research gaps

		Limitations of this review

		Future directions





		AUTHOR CONTRIBUTIONS

		FUNDING

		CONFLICT OF INTEREST

		GENERATIVE AI STATEMENT

		REFERENCES









OPS/images/cover.jpg
IOURNAL OF FUROPEAN
ABDOMINAL HERNIA
WAL SURGERY SOCIETY










OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
JOURNAL OF
ABDOMINAL
WALL SURGERY|

FUROPEAN






