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Abstract
Umbilical hernia occurs in 20% of the patients with 
liver cirrhosis complicated with ascites. Due to the 
enormous intraabdominal pressure secondary to the 
ascites, umbilical hernia in these patients has a tendency 
to enlarge rapidly and to complicate. The treatment 
of umbilical hernia in these patients is a surgical cha
llenge. Ascites control is the mainstay to reduce hernia 
recurrence and postoperative complications, such as 
wound infection, evisceration, ascites drainage, and 
peritonitis. Intermittent paracentesis, temporary per
itoneal dialysis catheter or transjugular intrahepatic 
portosystemic shunt may be necessary to control ascites. 
Hernia repair is indicated in patients in whom medical 
treatment is effective in controlling ascites. Patients 
who have a good perspective to be transplanted within 
3-6 mo, herniorrhaphy should be performed during 
transplantation. Hernia repair with mesh is associated 
with lower recurrence rate, but with higher surgical 
site infection when compared to hernia correction with 
conventional fascial suture. There is no consensus on 
the best abdominal wall layer in which the mesh should 
be placed: Onlay, sublay, or underlay. Many studies have 
demonstrated several advantages of the laparoscopic 
umbilical herniorrhaphy in cirrhotic patients compared 
with open surgical treatment. 
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Core tip: Umbilical hernia management in cirrhotics is 
controversial. Indication, timing, and surgical options 
of herniorrhaphy such as mesh use and laparoscopic 
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access in these patients remain controversial. This 
comprehensive review shows that umbilical hernia preva
lence is very high in cirrhotic patients with ascites. The 
etiopathogenesis of umbilical hernia in these patients 
is discussed in detail. Umbilical hernia management 
changed markedly in the last decades due to better 
medical care of cirrhotic patients. Ascites control is the 
mainstay to avoid surgical complications and recurrence. 
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INTRODUCTION
Umbilical hernia is a common condition, with a preva­
lence of 2% in the general adult population[1]. Hernia 
incidence in cirrhotics with ascites is 20%[2,3]. Umbilical 
hernia in these patients has a tendency to enlarge 
quickly and become symptomatic[4]. Unlike the general 
population, in which female sex and obesity are risk 
factors for umbilical hernia, cirrhotic patients who 
form umbilical hernias are more likely to be men with 
ascites[2-4]. 

The treatment of cirrhotic patients with umbilical 
hernia is controversial[5-8]. In the past, these patients 
were usually treated expectantly due to the elevated 
rate of complication and hernia recurrence[5,6]. None­
theless, expectant management may lead to severe 
complications, such as hernia incarceration and necro­
sis and perforation of the overlying skin followed by 
evisceration, ascites drainage, and peritonitis[7,8]. Many 
recent studies showed that the results of surgical repair 
depend on the presence of ascites and liver function 
grade[9-12]. Elective umbilical herniorrhaphy is safe and 
effective in most cirrhotic patients in which ascites is 
adequately controlled[12]. However, it should be avoided 
in patients in which ascites is not controlled. 

At present, there is no high-quality prospective ran­
domized study on management of cirrhotic patients with 
umbilical hernia to guide decision-making[4]. Indication, 
timing, and technical aspects of herniorrhaphy in these 
patients remain controversial[6-10]. Use of mesh and 
laparoscopic access is also subject to debate[13-15]. Our 
objective in the present article is to review the man­
agement of cirrhotic patients with umbilical hernia, 
including the indications and results of the surgical 
treatment. Use of mesh and the laparoscopic access 
employed in the surgical repair is also reviewed.

PREVALENCE AND ETIOPATHOGENESIS
Umbilical hernia is the third most common abdominal 
hernia in the general population, after inguinal hernia 
and incisional hernia[1]. In cirrhotic patients, the preva­

lence of umbilical hernia is higher[16]. Nearly 20% of 
cirrhotic patients with ascites have umbilical hernia[2,3]. 
Prevalence of inguinal hernias is relatively unaffected by 
ascites[6].

Umbilical hernia etiology in cirrhotics is multifacto­
rial[3-5]. Elevated abdominal pressure secondary to ascites 
may initiate protrusion of abdominal content through a 
potential defect at umbilicus[15]. Ascites is possibly the 
major etiologic factor[6-10]. In cirrhotics, umbilical hernias 
occur almost exclusively in patients with persistent 
ascites[11-14]. In addition to increase intra-abdominal 
pressure, ascites correlates with liver dysfunction. Other 
important contributory factor is abdominal wall muscle 
weakness due to hypoalbuminemia and recanalization, 
dilation and varices formation of the umbilical vein at the 
umbilicus as a result of portal hypertension[16,17]. 

In the general population with no co-morbidites, 
acquired umbilical hernia increases in size very slowly[1]. 
On the contrary, in individuals with intraabdominal 
pressure elevated, such as in cirrhotic patients with 
ascites, umbilical hernia size increases rapidly[6,16]. In 
addition, ascites is also important in the development of 
complications in these patients. Ascites may precipitate 
hernia incarceration of intestine or omentum into the 
dense fibrous ring at the neck of the hernia[17-20]. Enorm­
ous increase of intraabdominal pressure secondary to 
tense ascites may also cause pressure necrosis and 
perforation of the overlying skin followed by evisce­
ration, ascites drainage, and peritonitis[19,21]. 

INDICATIONS AND TIMING OF HERNIA 
REPAIR 
Elective umbilical herniorrhaphy in the general 
population is the standard treatment[1]. Hernia repair 
in individuals with no co-morbidities is an operation 
associated with low complication rate[9]. On the contrary, 
umbilical herniorrhaphy in cirrhotic patients may 
cause expressive morbidity, such as wound infection 
and dehiscence, ascitic drainage through the incision, 
peritonitis, liver failure, and hernia recurrence[9,10]. 
Furthermore, presence of umbilical hernia reduces the 
quality of life[22]. 

Historically, cirrhotic patients who were subjected 
to umbilical herniorrhaphy had elevated morbidity 
and mortality rates that correlated with the severity 
of liver dysfunction[9,10,16]. The potential complications 
include decompensation of liver disease, hemorrhage, 
hepatic encephalopathy, hepatorenal syndrome, 
hepatopulmonary syndrome, infection, and high hernia 
recurrence rate[7,8]. Therefore, in the past, surgeons 
avoided to perform elective umbilical herniorrhaphy in 
cirrhotic patients despite the operation simplicity[9,23-26].

Umbilical herniorrhaphy in cirrhotics was performed 
only in patients with hernia complications. Conservative 
management was the initial option. Nonetheless, 
expectant management is associated with elevated 
rate of complications, such as hernia incarceration, 
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evisceration, ascites drainage, and peritonitis[2,18,21]. 
Morbidity and mortality are high when umbilical hernia 
repair is performed on these patients[2,18,27,28]. 

With improvement in the medical care of cirrhotic 
patients in the last decades, some studies have showed 
a significant reduction of umbilical herniorrhaphy 
complications in these patients[4,6,23]. Marsman et al[7] 
have compared elective surgical repair (n = 17) with 
expectant treatment (n = 13) in cirrhotic patients with 
umbilical hernia and ascites. The authors reported that 
expectant treatment was associated with elevated 
morbidity and mortality[7]. Hospital admission for 
hernia incarceration was observed in 10 of 13 patients 
(77%), of which 6 needed emergency herniorrhaphy[7]. 
Two patients (15%) who were subjected to expectant 
treatment died from hernia complications. Conversely, 
no complications or hernia recurrence was recorded 
in 12 of 17 patients (71%) who underwent elective 
herniorrhaphy. 

Other studies have also describe superior results 
and have suggested elective umbilical herniorrhaphy 
in cirrhotic patients in order to avoid complications 
associated with conservative management[5,8,9].

Indications and the optimal timing to repair an umbi­
lical hernia in cirrhotic patients remain controversial. 
Several studies have demonstrated that umbilical hernia 
repair outcomes in cirrhotics depend on the presence of 
ascites and liver function grade[6,8]. Child’s classification 
and MELD score have been employed to determine 
the surgical risk[29-31]. Some other adverse predictors 
include esophageal varices, age older than 65 years, 
and albumin level lower than 3.0 g/dL[10]. 

Most studies have demonstrated that effective 
treatment of ascites is the essential for umbilical her­
niorrhaphy in cirrhotic patients[5,7]. In addition, effective 
ascites control also reduces complications, such as 
wound infection, evisceration, ascites drainage from the 
wound, and peritonitis[6].

Medical treatment of ascites with sodium restriction, 
diuretics, and paracentesis should be the first step in 
the management. In patients with no significant co-
morbidities in whom medical treatment is effective 
in controlling the ascites, umbilical hernia repair is 
indicated[6].

If medical treatment fails, ascites drainage or 
shunting is indicated either before or at hernia corre­
ction[7-9]. Presently, intermittent paracentesis, temporary 
peritoneal dialysis catheter or transjugular intrahepatic 
portosystemic shunt (TIPS) may be employed. These 
procedures significantly reduce the incidence of hernia 
recurrence and wound dehiscence[23,32]. 

Slakey et al[32] suggested that the insertion of 
temporary peritoneal dialysis catheter at the end of 
umbilical herniorrhaphy in cirrhotic patients was effective 
in controlling ascites and reducing the complication rate. 
This approach has some advantages, such as outpatient 
care during the postoperative period and easy removal 
of the catheter[32]. However, peritoneal catheters are 

associated with a high risk of bacterial infections, 
which significantly increase mortality and should be 
discouraged[33].

In a survey performed recently with members of 
the Canadian Hepato-Pancreato-Biliary Society, the 
preferred choice to ascites treatment in these patients 
was the use of temporary peritoneal dialysis catheter 
until wound healing was completed[23]. However, others 
reported that preoperative TIPS was preferable[27].

Rapid preoperative ascites drainage, either by 
paracentesis or peritoneal dialysis catheter ascites, is 
not a risk free procedure, and may cause strangulation 
of the hernia[10,23,27]. Therefore, it is recommended that 
ascites drainage should be gradual. Other shuntings, 
such as portocaval shunt and peritoneovenous shunt, 
are rarely employed at present. In patients in whom the 
shunt is effective, surgical treatment of umbilical hernia 
can be safely performed in most cases[4,34]. 

In patients in whom ascites control is ineffective, 
the best alternative is to repair the hernia during the 
transplant operation, if the patient is on the waiting 
list for liver transplant[16,35]. Otherwise, surgical repair 
should not be recommended. Based on literature data, 
an algorithm for the management of cirrhotic patients 
with umbilical and ascites is shown in Figure 1.

HERNIA REPAIR IN CANDIDATES TO 
LIVER TRANSPLANTATION
Liver transplant candidates may underwent umbilical 
herniorrhaphy during the transplant operation. Patients 
who have a good perspective to be transplanted 
within 3-6 mo, herniorrhaphy should be done during 
transplantation[7]. Postponement of hernia correction is 
not advisable due to the risk of post-transplant intestinal 
strangulation of an uncorrected umbilical hernia[6,7,16]. 
Pressure bandage should be applied carefully on the 
hernia until transplantation to avoid complications[16]. 

Some patients with patent large umbilical vein who 
underwent umbilical hernia repair may need emergency 
liver transplantation due to acute liver failure[16]. Ligation 
of a large patent umbilical vein during hernia repair may 
cause acute liver failure as a result of acute portal vein 
thrombosis or embolization[16,25]. 

The umbilical hernia may be repaired at the end of 
liver transplantation either from inside the abdomen 
through the same incision employed for the transplant­
ation or through an additional para-umbilical incision[16]. 
In a retrospective study, de Goede et al[16] reported 
the only study of the literature comparing the two 
incisions. The recurrence hernia rate was higher in the 
same incision group than in the separate incision group 
(40% vs 6%)[16]. The number of patients was small in 
this retrospective study to allow recommendations. At 
present, the decision of which incision should be used 
for umbilical hernia repair during liver transplantation is 
based on the surgeon’s experience[7,16].
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Several studies have demonstrated that elective 
mesh umbilical herniorrhaphy in cirrhotic patients with 
ascites is simple, safe, effective, and reduce hernia recur­
rence markedly[4,7,12]. However, many surgeons are still 
reluctant to employ mesh for hernia correction in these 
patients because of the risk of wound complications[12,23]. 
A significant complication in this group of patients is 
ascites leakage through the wound, which elevates the 
possibility of wound and mesh infection, followed by 
need of mesh removal[36]. 

In a recent randomized study, 80 cirrhotic patients 
subjected to umbilical hernia repair were divided into 
two groups, with a follow-up of 6 to 28 mo[4]. Hernia 
recurrence rate was lower in the group in which polypro­
pylene mesh was used compared to the group without 
mesh in which the hernia correction was performed by 
conventional fascial suture (14.2% vs 2.7%)[4]. In this 
study, surgical site infection was more likely to occur in 
the mesh group than in the group without mesh, even 
though no patient needed mesh removal[2]. No mesh 
exposure or fistulas were observed in this series. 

Techniques of mesh placement include onlay, inlay, 
sublay, and underlay[36,38]. In the onlay repair, the mesh 
is sutured on external oblique fascia, after dissection 
of the subcutaneous tissue and closing of the fascia[36]. 
In the inlay technique, the mesh is placed in the hernia 
defect and sutured circumferentially to the edges of the 
fascia[36]. In the sublay procedure, the mesh is inserted 
in the preperitoneal space or retro-rectus[36]. In the 
underlay procedure, the mesh is placed intraperitoneally 
and fixed to the abdominal wall, usually with tackers[36].

The risks of complications are related to the space 
in which the mesh is placed[36]. In the onlay techni­
que, wound complications are more frequent, such as 
seroma, hematoma, ascites drainage, and infection 
of the surgical incision and mesh. This is due to the 

TREATMENT OF COMPLICATED HERNIA
The rate of complications is high in cirrhotic patients 
with umbilical hernia and ascites, mainly due to the 
enormous intraabdominal pressure that enlarges the 
hernia rapidly[7]. These complications include infection, 
incarceration, strangulation, and rupture. Non-operative 
management of these complications is associated with 
elevated morbidity and mortality[2,7,18,23]. The mortality 
rate ranges from 60% to 80% following conservative 
management of ruptured umbilical hernia and 6% to 
20% after urgent herniorrhaphy[2,23]. Therefore, com­
plicated umbilical hernia in cirrhotics with ascites should 
be corrected urgently[2,23]. 

Initially, the patient should be subjected to app­
ropriate resuscitation with intravenous fluids and 
antibiotics to prevent or treat ascitic fluid infection[2]. 
Sterile dressing is indicated in patients with ascitic 
fluid drainage or cutaneous infection. After patient 
stabilization, umbilical herniorrhaphy should be done 
with sutures[2,18]. Mesh should be avoided to decrease 
the risk of infection[2,18]. Ascites control is important to 
reduce complications and hernia recurrence[7-9].

HERNIA REPAIR WITH OR WITHOUT 
MESH 
As a result of elevated recurrence rate following the 
correction of abdominal hernias, including umbilical 
hernia, in cirrhotic patients, prosthetic mesh repair has 
been introduced and revolutionized hernia surgery[13,36]. 
Hernia repair with mesh compared with suture repair 
reduces hernia recurrence rate, but increases the risk 
of some complications, including infection, seroma, 
mesh erosion, and intestinal adhesion, obstruction, and 
fistula[36-38].
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Medical treatment of ascites

Ascites control Refractory ascites

Hernia repair No perspective to LT

Ascites drainage or TIPS

Ascites control Refractory ascites

Hernia repair Conservative treatment

Hernia repair 
during LT

Candidate to LT
(within 3-6 mo)

Figure 1  Management of umbilical hernia in patients with liver cirrhosis and ascites. LT: Liver transplantation; TIPS: Transjugular intrahepatic portosystemic 
shunt.
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extensive detachment of subcutaneous tissue from the 
fascia, which typically creates a dead space between the 
mesh fixed on the fascia and the subcutaneous tissue. 
At present, inlay repair is used only occasionally due to 
high wound infection and recurrence rates[36].

Wound complications are less common in the sublay 
and underlay mesh repair techniques because the 
mesh lies quite deep in the preperitoneal space and 
intraperitoenally respectively and therefore distant from 
the subcutaneous tissue and skin[13,36-38]. In the underlay 
technique, the mesh is in contact with abdominal 
contents and therefore is subjected to complications, 
such as intestine adhesion, obstruction, erosion, and 
fistula[12,13,36,39]. For open surgery, the best abdominal 
wall layer to place the mesh is still controversial[3,12,14,36]. 
For laparoscopic umbilical herniorrhaphy, the mesh 
is routinely inserted intraperitoneally and fixed to the 
abdominal wall[13,37,38].

At present, countless types and brands of mesh for 
hernia repair are available. They may be absorbable 
and permanent synthetic meshes, allograft material, 
and xenograft material. There is no consensus on 
the best mesh[12-14,36,37]. The selection is based on 
several aspects, including type of hernia, presence of 
infection, location or space of mesh placement, cost and 
surgeons’s preference. The most common mesh used in 
onlay, inlay, and sublay techniques is the polypropylene 
mesh[13,37,38]. For intraperitoneal mesh placement 
(underlay technique), synthetic meshes with different 
coatings or composite meshes are preferred in order to 
avoid intestine adherence, occlusion, and fistula[12,14,38].

OPEN OR LAPAROSCOPIC HERNIA 
REPAIR
The first laparoscopic umbilical herniorrhaphy was 
described by Sarit et al[3] in 2003 in a patient with liver 
cirrhosis complicated with strangulated hernia. Several 
studies have documented the advantages of the less 
invasive laparoscopic access compared with the open 
surgical approach to treat umbilical hernia in cirrhotic 
patients[13,15,37]. The laparoscopic umbilical herniorrhaphy 
is a minimally invasive and tension-free procedure in 
which a mesh is placed and fixed into the abdominal 
wall to close the inlet of the hernia[21,40]. 

By minimizing the access incision, the laparoscopic 
approach reduces postoperative pain, recovery time, 
and morbidity[15]. Advantages of laparoscopic umbilical 
herniorrhaphy in cirrhotics with ascites compared to 
open surgical treatment are shown in Table 1.

One possible disadvantage of laparoscopic herniorr­
haphy is the higher cost, mainly of the equipment and 
material[23,37,38,41,42]. As mentioned earlier, expansive 
synthetic meshes with different coatings or composite 
meshes are needed for laparoscopic hernia repair in 
order to avoid intestine adherence, occlusion, and fistula. 
Although, several studies have demonstrated higher 
costs of laparoscopic abdominal hernia repair, there is 
no specific study on cost associated with laparoscopic 
umbilical herniorrhaphy in cirrhotic patients[3,39,41,42]. Con­
sidering the postoperative advantages of laparoscopic 
approach, additional studies are essential to establish 
the cost-effectiveness of umbilical herniorrhaphy in 
cirrhotics[23,40].

The laparoscopic approach has been also used 
for complicated umbilical hernia in cirrhotics. Sarit et 
al[3] performed laparoscopic repair for a strangulated 
umbilical hernia with refractory ascites successfully 
by releasing the incarcerated bowel loops and fixing a 
mesh.

Some technical details are important to be observed 
at laparoscopic umbilical herniorrhaphy in cirrhotic 
patients with ascites in order to avoid complications. 
Oblique insertion of trocars into abdominal wall may 
avoid postoperative ascitic fistula[3]. Angulation of trocar 
insertion allows the layers of the abdominal wall to 
overlap and obstruct potential ascitic drainage. Veres’s 
needle and trocar must be inserted carefully in the left 
subcostal region to avoid lesion of an enlarged spleen 
secondary to portal hypertension. In order to decrease 
the risk of hemorrhage, reduction of incarcerated umbi­
lical hernia contents should be performed meticulously 
due to the proximity and adherence of umbilical varices[17]. 

HERNIA RECURRENCE
Umbilical hernia recurrence rate in cirrhotics with 
ascites ranges from 0% to 40%[3,4,6,7]. Effective ascites 
management is essential to achieve umbilical hernia 
repair success as well as to reduce recurrence rate. In a 
recent literature review, McKay et al[23] identified only 3 
retrospective studies comparing the hernia recurrence 
in cirrhotic patients with ascites control and without 
control. When the data of these studies were grouped 
in a meta-analysis evaluation, the recurrence rate was 
45% (22 of 49 patients) in the ascites uncontrolled 
group and 4% (2 of 47 patients) in the controlled 
group. The authors concluded that uncontrolled ascites 
strongly correlates with umbilical hernia recurrence in 
cirrhotic patients[7,23]. 

Several studies have reported lower umbilical hernia 
recurrence following hernia repair with mesh than repair 
without mesh in cirrhotic patients with ascites[3,4]. In a 
randomized study with 80 cirrhotic patients who were 
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Minimally invasive
Tension free repair
Minimal ascites leakage through the wound
Less damage to the large collateral veins
Restricts electrolyte and protein loss due to non-exposure of viscera
Reduced blood loss
Decreased pain
Better aesthetics 
Early recovery
Reduced hernia recurrence

Table 1  Advantages of laparoscopic umbilical hernia repair in 
patients with liver cirrhosis[15,36,37]

Coelho JCU et al . Umbilical hernia management in cirrhosis



481

subjected to umbilical hernia repair, Ammar[4] reported 
recurrence rate of 2.7% after hernia repair with 
polypropylene mesh compared with 14.2% following 
hernia repair without mesh. However, the rate of wound 
complications, such as seroma, hematoma, and wound 
and mesh infection, is higher following umbilical hernia 
repair with mesh. 

In summary, most studies have demonstrated that 
cirrhotic patients with ascites should have umbilical 
herniorrhaphy electively after ascites control[12]. 
When hernia complications occur, such as infection, 
incarceration, strangulation, and rupture, umbilical 
herniorrhaphy should be performed urgently. Ascites 
control is critical to reduce hernia recurrence and 
postoperative complications. For patients scheduled for 
liver transplantation, umbilical herniorrhaphy should be 
done during transplantation. 

CONCLUSION
Expectant treatment of cirrhotic patients with umbilical 
hernia and ascites is associated with elevated rate 
of complications, such as incarceration, evisceration, 
ascites drainage and peritonitis. These complications 
require emergency surgical treatment, which carries 
expressive morbidity and mortality. Conversely, elective 
hernia correction may be performed with much less 
complications and it is therefore advocated. Ascites 
control is essential to reduce perioperative complications 
and recurrence. In candidates to liver transplantation, 
umbilical herniorrhaphy should be performed during 
transplantation, unless the patient presents with 
significant symptoms or hernia complication or if the 
perspective to be transplanted exceeds 3-6 mo. This 
review has major limitations due to lack of high-quality 
randomized studies. Most publications on umbilical 
hernia management in cirrhotic patients are case series 
or retrospective cohort studies with small number of 
patients. Definitive answers await large-scale prospective 
randomized controlled studies. 
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