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Median hernias represent the most prevalent type of 
hernia affecting the anterior abdominal wall. Nota-
bly, up to 5 % of these cases are classified as postop-
erative ventral hernias (PVH) [4]. The overall inci-
dence of PVH after surgery ranges from 2 to 23 %.

When abdominal organ surgery is performed us-
ing the open technique, PVH occurs in 1 to 16 % of 
patients within the first 2 years postoperatively. In 
the long term, ten years after surgery, this incidence 
increases to 20 % [2, 6, 10, 17, 24]. Open surgical in-
terventions are associated with a significantly high-
er incidence of PVH (10.1 %) than laparoscopic 
procedures (4.3 %) after 12 months of follow-up, as 
demonstrated by a meta-analysis of 24 randomized 
controlled trials involving 3,490 patients [18].

Key factors contributing to PVH include the 
technique of surgical wound suturing, the applica-
tion of antibacterial solutions, the presence of con-
comitant diseases, and episodes of surgical wound 
infection. In high-risk patients with a combination 
of several contributing factors, the incidence of 
PVH can reach up to 69 % [21].

The primary treatment for PVH is hernioplasty 
using a mesh implant. Implants are categorized as 
synthetic, biological, and composite based on their 
material composition and the biological tissue re-
sponse to the mesh. Each mesh type presents dis-
tinct advantages and disadvantages. Synthetic 
meshes offer strong mechanical properties and 
are relatively inexpensive, but are associated with 
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The article presents the first clinical experience in Ukraine of using the Permacol biological implant in the surgi-
cal treatment of a giant postoperative ventral hernia in a patient with morbid obesity and an external fistula of 
the anterior abdominal wall. The study is relevant due to the high incidence of postoperative ventral hernias, 
particularly after open surgical interventions, and the considerable risk of infectious complications in contami-
nated surgical fields. Additionally, the absence of standardized guidelines for the combined approach to her-
nioplasty and bariatric surgery in obese patients remains a significant clinical challenge. A detailed clinical case 
is presented involving a 63-year-old patient with сlass III obesity, a giant defect of the anterior abdominal wall 
aponeurosis, and a chronic external fistula, along with a complicated surgical history that included peritonitis 
and postoperative wound suppuration. Preoperative management involved intramuscular administration of 
botulinum toxin type A to relax the anterior abdominal wall muscles, reduce the risk of tissue tension, and pre-
vent abdominal compartment syndrome. The patient underwent herniolaparotomy, viscerolysis, hernioplasty 
with intra-abdominal placement of the Permacol biological implant using the open intraperitoneal onlay mesh 
(IPOM) technique, mini-gastric bypass, excision of the anterior abdominal wall fistula, and drainage of both 
the abdominal cavity and postoperative wound according to Redon. The postoperative period was uneventful, 
with no evidence of intra-abdominal hypertension or infection. These findings support the feasibility and safety 
of the Permacol biological implant in patients with complex anterior abdominal wall defects and a high risk of 
infectious complications.
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increased risk of inflammation, stiffness, soreness, 
infection, and fistula formation. Composite meshes 
are preferable for intra-abdominal placement; how-
ever, the risk of infection in a contaminated wound 
is comparable to, or may even exceed, that of syn-
thetic meshes [27].

Biological meshes offer notable advantages over 
the two previously described types, including a mod-
erate risk of inflammation in surrounding tissues, 
a low risk of fistula formation, and reduced fibrosis 
at the site of mesh implantation. However, biological 
meshes are associated with higher costs and lower 
mechanical strength than synthetic meshes. Mesh 
selection should be individualized, considering fac-
tors such as mesh position, the presence of infec-
tion or wound contamination, including previously 
installed meshes, and the risk of infection of both 
the wound and the mesh. Furthermore, managing 
purulent complications of hernioplasty, particularly 
when infected synthetic or composite mesh must be 
removed, may incur significantly higher costs than 
the initial use of biological mesh [3, 14].

Clinical case
A 63-year-old patient presented with a hernial pro-
trusion at the site of a postoperative scar, the forma-
tion of an external purulent fistula in the umbilical 
region, and discomfort in the right hypochondrium. 
The body mass index (BMI) was 43 kg/m2, consis-
tent with Class III obesity.

Medical history revealed that in 2010, the patient 
underwent a laparoscopic cholecystectomy for gall-
stone disease and chronic calculous cholecystitis. The 
postoperative course was without complications.

On 04/08/2024, the patient underwent laparo-
scopic Nissen fundoplication combined with gas-
troplication for the surgical treatment of obesity 
and hiatal hernia. On postoperative day 4, clinical 
signs of peritonitis developed, necessitating a sec-
ond surgical intervention on 04/12/2024. Relap-
aroscopy revealed perforation of a gastric ulcer; 
laparoscopic suturing of the gastric wall defect and 
regastroplication were performed. On 04/26/2024, 
recurrent signs of peritonitis prompted an urgent 
median laparotomy. Intraoperatively, perforation of 
the small intestine wall was detected, most likely 
secondary to a stress ulcer. The small intestine wall 
defect was sutured. The postoperative period was 
complicated by total suppuration of the anterior 
abdominal wall wound, requiring prolonged inpa-
tient and outpatient treatment.

Within 6 months after the open operation, the 
patient lost 10 kg; however, her weight returned to 
baseline after 3 months. One month postoperatively, 

a hernial protrusion developed at the site of the 
postoperative scar and progressively increased in 
size. Additionally, a fistula opening appeared in the 
umbilical region along the postoperative scar. The 
volume and nature of the discharge changed over 
time, ranging from minimal smears on a napkin to 
100 ml per day. The discharge was serous and pe-
riodically contained small intestine contents. The 
patient underwent conservative treatment for the 
external fistula at the institution where the previ-
ous surgeries had been performed.

In July 2025, the patient was evaluated at the 
Department of General Surgery No2, Bogomolets 
National Medical University, during an outpatient 
visit. The patient’s general condition was relatively 
satisfactory. Objective examination revealed recur-
rent obesity, with a BMI of 43 kg/m2. A postop-
erative scar, measuring up to 25 cm in length, was 
visualized along the midline of the anterior abdomi-
nal wall, extending above and below the umbilicus. 
Along the entire length of the scar, a hernial pro-
trusion measuring up to 30 cm in width and 25 cm 
in length was identified. Accurate assessment of the 
hernial defect size by palpation was complicated 
by obesity and by a large, densely filled hernial sac 
containing loops of the small intestine, with visible 
subcutaneous peristalsis. The hernial hilum mea-
sured up to 20 cm in width and 25 cm in length. 
Laboratory tests showed no pronounced inflam-
matory changes (leukocytes – 4.7 · 109/L, erythro-
cyte sedimentation rate – 24 mm/h). Biochemical 
analysis revealed total bilirubin of 10.9 mol/L, di-
rect bilirubin of 3.3 mol/L, ALT of 32 U/L, and 
AST of 24 U/L. Ultrasound examination (UE) of 
the abdominal cavity and anterior abdominal wall 
demonstrated moderate dilation of the intrahepatic 
bile ducts up to 8 mm and the choledochus up to 
20 mm. Video gastroscopy revealed no pathological 
findings in the stomach or duodenum.

Measurement of the hernial defect size during 
ultrasound examination with linear and convex 
sensors was not feasible because the defect width 
exceeded the sensor’s field of view. Ultrasound im-
aging identified the contents of the hernial sac as 
loops of the small intestine and bands of the large 
intestine. Computed tomography (CT) of the ab-
dominal cavity with intravenous contrast revealed 
the postoperative condition of the stomach after 
fundoplication and gastroplication, as well as suture 
material along the greater curvature of the poste-
rior gastric wall. Additionally, CT revealed a mid-
line aponeurotic hernial defect measuring up to 172 
mm in width and a hernial sac measuring 264 mm in 
width. The vertical dimension of the hernial defect 
reached up to 225 mm. The hernial sac contained 
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bands of the large intestine, loops of the small intes-
tine, right-sided segments of the large intestine, and 
the appendix (Fig. 1A). 

During CT, fistulography was performed by 
injecting 20 ml of radiopaque substance (Tomo-
hexol-350) into the external opening of the fistula 
passage in the umbilical region. Imaging revealed 
a fistula canal measuring up to 90 mm in length and 
up to 10 mm in thickness, extending along the lower 
contour of the hernial sac and within the aponeuro-
sis of the anterior abdominal wall, with a right-sid-
ed branch measuring up to 30×12 mm (Fig. 1B, 1C). 
CT also confirmed expansion of the intrahepatic 
bile ducts to 5 – 8 mm, the choledochus to 20 mm, 
and the intrapancreatic section of the choledochus 
to 11 mm. Subsequent magnetic resonance cholan-
giopancreatography with intravenous contrast fur-
ther confirmed biliary hypertension, with dilation 
of the common bile duct to 23, 14, and 8 mm. No ad-
ditional formations or areas of pathological contrast 
enhancement were detected. These findings were 

interpreted as resulting from fibrous narrowing of 
the ampullary part of the common bile duct.

The patient insisted on the treatment of obesity 
and PVH recurrence, including removal of the an-
terior abdominal wall fistula. Given the size of the 
hernial defect and the high risk of compartment 
syndrome in the early postoperative period, a de-
cision was made, in agreement with the patient, to 
perform preoperative preparation with intramuscu-
lar injection of botulinum toxin type A (BTA) into 
the muscles of the anterior abdominal wall. This in-
tervention blocks neuromuscular transmission and 
induces muscle relaxation. It is a technically simple, 
low-traumatic method for increasing the elasticity 
and length of the anterior abdominal wall muscles 
to facilitate closure of the hernial defect during 
surgical repair of large ventral hernias, without ex-
tensive tension and with reduced risk of increased 
intra-abdominal pressure [15, 29].

The patient received an outpatient injection of 
BTA (Botox, USA) at a dose of 100 U, administered 
in layers into the transverse, external, and internal 
oblique muscles of the anterior abdominal wall un-
der ultrasound and neurostimulator guidance. No 
complications were detected during or after the BTA 
injection. A bandage was recommended until hernia 
surgery. Although surgery was initially scheduled 
for 4 to 5 weeks post-injection, it was postponed to 2 
months due to family circumstances (Fig. 2).

Figure 1. Section of the computed tomography of 
the patient before surgery (hernioplasty) in 
the horizontal (A, B) and sagittal (C) planes at 
the level of the hernial protrusion. The arrow 
indicates the location of the fistula passage 
contrast in the horizontal (B) and sagittal (C) planes

B

А
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Due to the presence of stenosing papillitis and 
intrahepatic bile duct hypertension, endoscopic 
retrograde cholangiopancreatography with papil-
losphincterotomy was performed on 08/27/2025, 
one month before the planned hernioplasty. A tem-
porary stent was installed in the common bile 
duct and subsequently removed after 2 weeks. No 
evidence of recurrent biliary hypertension was ob-
served during the next 2 weeks of monitoring, as as-
sessed by laboratory and ultrasound examinations.

On 09/22/2025, the patient was hospitalized in 
the surgical department of Kyiv City Clinical Hos-
pital No 3 for management of a giant postoperative 
ventral hernia, Class III obesity (condition after 
gastroplication in 04/2024), and an external fis-
tula of the anterior abdominal wall. Examination 
revealed a decrease in the width of the hernial de-
fect to 10 cm. Mini-gastric bypass was selected as 
the planned bariatric surgery. Longitudinal gastrec-
tomy was not considered due to prior gastroplica-
tion and the ineffectiveness of previous restrictive 
surgery. Given the potentially contaminated ante-
rior abdominal wall, the extremely high risk of post-
operative wound suppuration, and the need to open 
the stomach and small intestine during anastomotic 
formation, the use of a biological mesh for anterior 
abdominal wall reconstruction was indicated.

On 09/23/2025, the patient underwent hernio-
laparotomy, viscerolysis, hernioplasty with intra-ab-
dominal placement of a Permacol (Medtronic) bio-
logical implant using the open intraperitoneal onlay 
mesh (IPOM) method, mini-gastric bypass, excision 
of the anterior abdominal wall fistula, abdominal 
cavity drainage, and postoperative wound drainage 

according to the Redon technique. Intraoperatively, 
the external course of the fistula at the umbilical 
region was stained with a 1 % solution of brilliant 
green in 3 % hydrogen peroxide (1 : 1), in a volume 
of 20 ml. After viscerolysis, an infiltrate was visual-
ized within the anterior abdominal wall, extending 
as a band from the umbilicus along the midline for 5 
cm inferiorly. The umbilicus and fistula tract, along 
with infiltrated tissues, were excised within the mar-
gins of healthy anterior abdominal wall tissue.

A pronounced hernial process was observed in the 
abdominal cavity, involving the stomach and accom-
panied by multiple adhesions between the loops of 
the small intestine and the bands of the large intes-
tine. The anterior gastric wall was tightly fixed to the 
inner surface of the left lobe of the liver. Palpation 
of the stomach was possible due to prior gastroplica-
tion. After viscerolysis and mobilization of the her-
nial contents (bands of the large intestine, loops of 
the small intestine, transverse colon, and right parts 
of the colon), the stomach was released from adhe-
sions. Subsequently, a «small stomach» was created 
by transversely cutting the stomach at the level of 
its angle with the Endo GIA stapling device with 
Tri-Staple technology (Medtronic), 60 mm, black 
cassette. A pre-colonic gastroenteroanastomosis was 
constructed 200 cm distal to the Treitz ligament: the 
posterior lip was formed using the Endo GIA stapling 
device with Tri-Staple technology (Medtronic), 45 
mm, purple cassette, and the anterior lip was com-
pleted with a manual double-row suture. After a neg-
ative pneumotest, a nasogastric tube was inserted 
posterior to the gastroenteroanastomosis. The hernia 
sac was then excised from the anterior abdominal 

Figure 2. Еchogram during puncture of the external oblique muscle of the abdomen under ultrasound 
control (A) and its infiltration with a solution containing BTA (B). Arrows indicate the needle during 
muscle puncture (A) and the area of muscle infiltration with a solution containing BTA (B)

А B
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wall, and a site for mesh placement was prepared. Us-
ing the IPOM technique, a Permacol (Medtronic) 
biological implant measuring 20 cm by 30 cm, and 
1.5 mm thick, was installed intra-abdominally and 
secured to the anterior abdominal wall with separate 
nodal sutures (Fig. 3). The aponeurosis was closed 
over the mesh with a continuous suture.

After restoration of aponeurosis integrity, in-
tra-abdominal pressure was measured intraopera-
tively using the indirect method and found to be 
13 mm Hg, consistent with Grade I intra-abdominal 
hypertension. The operation was then completed 
with layer-by-layer wound closure and drainage 
placement according to the Redon technique.

Examination and opening of the macroprepa-
ration, namely the resected fistula canal with 
surrounding infiltrated tissues measuring up to 
6 × 3 cm, revealed a green polyfilament thread in 
the form of a rolled-up ball. This finding most like-
ly represented the remains of the ligature used for 
aponeurosis suturing during the previous surgical 
intervention (2024).

In the postoperative period, the patient was in 
the intensive care unit for the first day before trans-
fer to the surgical department. Intra-abdominal 
pressure was monitored by the indirect method at 
6, 12, and 24 hours postoperatively, with no evi-
dence of intra-abdominal hypertension. The pa-
tient received antibacterial therapy (ciprofloxacin 
200 mg 2 times/day), anti-ulcer therapy (pantopra-
zole 40 mg 2 times/day), anti-inflammatory therapy 
(paracetamol 1000 mg 2 times/day), antithrom-
botic therapy (enoxaparin sodium 4000 anti-Xa IU 
1 time/day), and infusion therapy for 5 days. The 
postoperative period was uneventful. On Septem-
ber 28, 2025, the drainage from the abdominal cavity 
and anterior abdominal wall was removed. On Sep-
tember 29, 2025, control ultrasound of the abdomi-
nal cavity and anterior abdominal wall revealed no 

pathological changes. Gastrography with liquid 
contrast demonstrated no contrast leakage outside 
the gastrointestinal tract, confirmed viability of the 
gastroenteroanastomosis, and unimpaired evacu-
ation of contrast from the «small stomach». The 
patient was discharged in satisfactory condition on 
September 29, 2025.

Discussion
Biological meshes (implants) with different charac-
teristics and matrix bases have been proposed as alter-
natives to synthetic meshes in contaminated surgical 
fields. A biological mesh consists of a collagen matrix 
derived from animal tissues (porcine, bovine, etc.). 
The primary function is to provide a biological frame-
work that facilitates integration with the surrounding 
tissues of the anterior abdominal wall and supports 
collagen regeneration [3]. Over time, this biological 
framework (mesh) degrades, with the degradation 
profile influenced by the mesh matrix type and the 
specific manufacturing technology employed [25].

Permacol (Medtronic) is a biological surgical im-
plant made of treated porcine dermis used for tis-
sue reconstruction in complex hernia cases. Current 
guidelines for ventral hernia repair do not recom-
mend the routine use of biological meshes but em-
phasize their use in clean-contaminated (Class II) 
and contaminated (Class III) surgical wounds [3, 
9, 25]. The use of biological meshes in the urgent 
treatment of primary PVH in a contaminated (Class 
III) field is also under consideration [1]. Permacol 
is one of the most widely used biological meshes. It 
demonstrates recurrence rates comparable to those 
of other biological meshes, including both cross-
linked and non-cross-linked porcine meshes [25]. 
In contrast, synthetic meshes are associated with 
high rates of complications and mesh removal due 
to suppuration when used in a contaminated surgi-
cal field. D. M. Parker et al. reported that the Per-
macol implant is a safe and acceptable alternative 
to synthetic meshes for repairing complex anterior 
abdominal wall defects, as it integrates into tissues 
through ingrowth and neovascularization [23].

Some studies reported outcomes associated with 
the use of biological meshes in the surgical treat-
ment of primary ventral hernias, namely umbilical 
hernias. These studies also highlighted high patient 
comfort after implantation of this mesh type [11].

A primary argument against the widespread 
adoption of biological meshes was their higher cost 
compared to synthetic alternatives. G. DeNoto et 
al. analyzed complications and treatment costs in 
740 patients with ventral hernias over 18 months 
from the moment of surgery. The cohort included 

Figure 3. Intraoperative photo of intra-abdominal 
hernioplasty using the Permacol biological 
implant (Medtronic)
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patients who underwent Grade 3 (potentially con-
taminated, including those with previous wound 
infection, stoma, or gastrointestinal tract viola-
tion) and Grade 4 (infected, including those with 
infected mesh and septic dehiscence) hernioplasty. 
The study found no significant difference in total 
treatment costs over 18 months between patients 
receiving biological versus synthetic mesh. Howev-
er, the complication rate was substantially lower in 
patients with biological meshes (17.9 %) compared 
to those with synthetic meshes (36.9 %) [7].

Concerns have been raised regarding the po-
tential for increased hernia recurrence rates with 
biological meshes, given their biodegradable nature 
compared to non-absorbable synthetic meshes [12, 
22, 26]. H. Shi et al. conducted a systematic review 
of 10 studies involving 1,305 patients and found 
that biological meshes had reoperation and mesh 
removal rates similar to those of synthetic meshes. 
Furthermore, no significant difference in hernia re-
currence rates was observed between biological and 
synthetic meshes in clean-contaminated and con-
tamination-infected surgical fields [28]. M. Dirani 
et al. corroborated these findings, demonstrating 
that biological mesh use did not affect hernia recur-
rence rates in contaminated surgical fields or in pa-
tients with hernias exceeding 10 cm during a 2-year 
follow-up. Multivariate analysis indicated that the 
only factor influencing hernia recurrence was the 
completeness of fascial closure [8].

Currently, there are no established guidelines re-
garding the optimal approach for combined surgical 
interventions in patients with both obesity and ven-
tral hernia. Existing publications on bariatric proce-
dures performed concurrently with hernioplasty re-
port a range of surgical techniques and mesh types [5, 
16, 19, 20, 30]. The limited sample sizes, variability in 
mesh selection, and the lack of implant-specific data 
hinder systematic analysis. For example, A. Lazzati 
et al. reported hernia recurrence rates of 25.7 % with 
hernia suturing, 14.3 % with biological mesh, and 
1.1 % with synthetic mesh during combined bariatric 
and hernioplasty procedures. However, no significant 
differences were observed in mesh infection rates or 
the need for reoperation. Notably, these studies do not 
provide comparative data on the mechanical strength 
of biological meshes based on implant matrix type.

Randomized controlled trials with adequate sam-
ple sizes are necessary to objectively assess the ben-
efits and limitations of biological versus synthetic 
meshes in simultaneous abdominal wall reconstruc-
tion for hernia repair and bariatric procedures such 
as sleeve gastrectomy and gastric bypass. In current 
surgical practice, biological meshes are generally pre-
ferred when the risk of surgical site infection is high.

Conclusions
In the presented clinical case, preoperative intra-
muscular injection of BTA combined with the use 
of the Permacol (Medtronic) biological implant en-
abled effective anterior abdominal wall reconstruc-
tion without excessive tissue tension and facilitated 
restoration of aponeurotic integrity. The intraperi-
toneal hernioplasty (IPOM) technique using the 
Permacol (Medtronic) biological implant represents 
an effective alternative to synthetic and composite 
implants in patients with complex postoperative de-
fects and a high risk of infectious complications.
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Перший в Україні досвід використання біологічної 
сітки Permacol. Клінічний випадок
О. Ю. Іоффе, Т. В. Тарасюк, О. П. Стеценко, М. С. Кривопустов, П. А. Кобзар
Національний медичний університет імені О. О. Богомольця, Київ 

Представлено перший в Україні клінічний досвід застосування біологічного імплантату Permacol при 
хірургічному лікуванні гігантської післяопераційної вентральної грижі в пацієнтки з морбідним ожи-
рінням та зовнішньою норицею передньої черевної стінки. Актуальність дослідження зумовлена висо-
кою частотою післяопераційних вентральних гриж, особливо після відкритих оперативних втручань, 
а також значним ризиком інфекційних ускладнень у контамінованому операційному полі. Уніфіковані 
рекомендації щодо поєднаного виконання герніопластики та баріатричних операцій у пацієнтів з ожи-
рінням відсутні. Наведено детальний опис клінічного випадку пацієнтки віком 63 років із ожирінням ІІІ 
ступеня, гігантським дефектом апоневрозу передньої черевної стінки, хронічною зовнішньою нори-
цею з обтяженим хірургічним анамнезом абдомінальних втручань, що супроводжувалися перитонітом 
і нагноєнням післяопераційної рани. Доопераційна підготовка передбачала внутрішньом’язове введен-
ня ботулотоксину типу А для розслаблення м’язів передньої черевної стінки, зниження ризику натягу 
тканин і профілактики розвитку абдомінального компартмент-синдрому. Пацієнтці виконано герніо-
лапаротомію, вісцероліз, герніопластику з інтраабдомінальним розміщенням біологічного імплантату 
Permacol (за методикою відкритого інтраперитонеального розміщення сітки — ІРОМ), мінішунтування 
шлунка, висічення нориці передньої черевної стінки, дренування черевної порожнини, дренування піс-
ляопераційної рани за Редоном. Післяопераційний період перебіг без ускладнень. Ознак внутрішньоче-
ревної гіпертензії та інфекції не відзначено. Отримані результати свідчать про доцільність і безпечність 
застосування біологічного імплантату Permacol у пацієнтів зі складними дефектами передньої черевної 
стінки та високим ризиком інфекційних ускладнень.

Ключові слова: післяопераційна вентральна грижа, герніопластика, біологічна сітка.
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