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Inguinal hernioplasty in patients with cirrhosis and ascites: what preventive measures are needed for
a safe procedure?

BACKGROUND: Inguinal hernioplasty in patients with LC and ascites has been long discouraged for the incidence of post-
operative complications. The aim is to evaluate the appropriateness of this elective surgical procedure in patients with
LC and ascites.
METHODS: Thirty consecutive LC patients with ascites and affected by inguinal hernia (LC group), who underwent elec-
tive open inguinal hernioplasty with mesh placement, have been matched with the same number of patients non-LC
(non-LC group) who underwent the same surgical procedure in the same period of time. All patients in LC group
received a careful hepatological assessment and were classified according to the etiology of LC and to the Child’s class.
Patients of both groups received an antibiotic prophylaxis and were operated under local anesthesia. 
RESULTS: No significant complications were observed in any patients during surgery. The hospital stay was significantly
longer in LC group. During the postoperative time, 4 inguinoscrotal hematoma appeared in LC group, of which 3 in
class C (LC VS non-LC p>0.05; non-LC VS Child’s class C p<0.023). Ascites leakage or wound infection were not
observed.
CONCLUSION: Inguinal hernioplasty can be safely performed for LC patients in Child’s class A and B; for patients in
class C, careful attention must be paid to the hemorrhagic events.
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tions such as wound infection and hematoma formation.
Liver cirrhosis (LC) is a chronic disease, which leads to
liver failure. Because of the recent increased alcohol con-
sumption, of the high rates of Hepatitis C Virus and
Hepatitis B Virus and of the widespread obesity, we are
witnessing an increasing number of patients with non-
alcoholic steatohepatitis and non-alcoholic fatty liver dis-
ease, predisposing to LC onse 1.
Patients with LC are likely to present several disorders
of metabolism involving various organs and apparatus,
whose severity is related to the stage of the disease. The
alterations that surgically interfere, complicating the post-
operative course, firstly involve the blood coagulations,
the immunological status and the nutritional status of
the patients. The hemostasis disorders are due to the liv-
er impaired production of the coagulation factors. The
innate immune dysfunctions result from the loss of liv-
er reticuloendothelial cells, to the decreased neutrophil

Introduction

Inguinal hernia is a common disease, which affects sev-
eral people all over the world, above all among men.
Inguinal hernioplasty with mesh is the surgery procedure
most performed because it shows a lower relapse rate
and a lower incidence of minor surgical site complica-
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mobilization and phagocytic activity and to lower levels
of immunoglobulins. Furthermore, malnutrition is typi-
cal of patients with LC especially for the metabolic dis-
orders to which they are subject. In patients suffering
from LC and presenting inguinal hernia the sequelae of
haemostatic, immunological and nutritional conditions
may result in postoperative complications such as bleed-
ing, infections and impaired wound healing respectively
2,3. Until recent years, the surgical treatment for patients
suffering from LC and affected by inguinal hernia has
been discouraged. There is not yet a unified opinion on
whether or not is safe the surgical treatment for patients
with LC and inguinal hernia. Otherwise, many recent
studies show that elective surgery should be proposed to
improve the quality of life of these patients without sig-
nificantly increasing the postoperative complications 4.
Moreover, developing an acute incarcerated inguinal her-
nia as a result of ascites is a possible but not well doc-
umented complication of LC 5. In our work we pro-
pose a case-control study, comparing the postoperative
course of a group of patients affected by LC and ascites
with inguinal hernia to that of a group of patients non-
LC suffering from inguinal hernia, both underwent an
elective open inguinal hernioplasty with mesh placement.
The aim is to evaluate the appropriateness of this elec-
tive surgical procedure in patients with LC and ascites,
observing eventual postoperative complications onset in
the two groups.

Patients and Methods

A case-control study has been conducted including a
group of 30 consecutive male patients suffering from LC
and ascites with symptomatic and not complicated prim-
itive inguinal hernia (LC group) who had undergone
elective open hernioplasty with mesh placement from
March 2005 to March 2015. These patients were
matched with an equal number of patients affected by
inguinal hernia who had been treated during the same
period (non-LC group). 
All these patients had been admitted to our Department
and were under the care of the same surgical team.
Matching criteria included: age; BMI; the presence of
comorbidities (except for cirrhoses); the type of hernia
according to Nhyus classification 6; the side of hernia;
the ASA score. In group LC, all patients had been pre-
viously admitted to the Gastrointestinal and Liver Unit
to evaluate their functional hepatic status and subse-
quently referred to the General Surgery Unit to perform
a hernioplasty in order to get symptomatic relief. All
patients gave written informed consent. Exclusion crite-
ria were the presence of a large umbilical hernia, late-
stage hepatocellular carcinoma, or severe heart disease.
All patients underwent surgery after a careful metabolic
and coagulation assessment and were classified according
to the etiology of liver cirrhosis and to the Child’s class.
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Patients were treated with increased doses of diuretics
up to 400 mg of spironolactone per day, 160 mg of
furosemide per day, and sodium restriction (50 mEq/d).
This medical management was continued until the disap-
pearance of ascites, and only at this point they under-
went surgery. A lack of body weight response, defined
as a loss of body weight less than 200 g/d after 4 days,
or the development of diuretic-induced complications
that precluded the use of effective diuretic dosage were
defined as refractory ascites. No patient received trans-
jugular intrahepatic portosystemic shunt or peritoneove-
nous shunt before enrollment and during the study per-
iod. The presence of ascites was determined based on
preoperative abdominal ultrasounds or abdominal com-
puted tomography. A short-term antibiotic prophylaxis
with 2 g intravenous ceftazidime was administrated 1
hour before surgery in all patients of the 2 groups. As
to the type of anesthesia administrated, all patients of
group LC and non-LC received local anesthesia using a
mixture of 40 mL 1% mepivacaine and 20 mL 0.5%
bupivacaine plus 2 mL sodium bicarbonate.
Postoperative pain was assessed by the patients by means
of a verbal pain intensity scale ranging from 0 (no pain)
to 10 (worst pain imaginable) at 24 hours, 72 hours
and on postoperative days (POD) 7. Patients discharged
before these times were requested to record pain at home.
Clinical and instrumental controls were performed up to
two years after surgery.

SURGICAL PROCEDURE

A tension-free Lichtenstein hernioplasty with polypropy-
lene mesh placement was performed for all patients of
the two groups by 1 surgeon (GDV). The hernial sac
was carefully isolated from the related structures in order
to avoid perforation, and, subsequently, it was invagi-
nated without opening the abdominal cavity. In patients
with a large-size hernial sac, it was cautiously isolated
from the close structures. It was subsequently fastened
on the basis, and its distal part was cut and secured with
a transfix suture to avoid the risk of ascitic leak and,
finally, invaginated at the internal inguinal ring. The apo-
neurosis was closed performing water tight closure with
a running suture using an absorbable monofilament. A
tubular suction drainage was placed in the dead space
only when it was large.

STATISTICAL ANALYSIS

All statistical analysis were performed using a statistical
program (Graph Pad Instat Version 3.06 for Windows).
Both continous variable (as mean and standard devia-
tion) and categorical data of the 2 groups were given,
compared using Unpaired T test with Welch correction
and Fisher’s test, respectively. 
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Results

Demographic data matched (age, BMI, ASA score and
comorbidities) are shown in Table I; among LC patients,
7 resulted affected by hepatocellular carcinoma and under
treatment (23.3%). The etiology of liver cirrhosis and
Child’s class are reported in Table II. Type of hernia
according to Nhyus classification, side of hernia, dura-
tion of operation and duration of hospital stay are report-
ed in Table III. No significant complications were
observed in any patients of the two groups during
surgery. Wound drainages were placed in 21 patients,
13 of LC group and 8 of non-LC group and they have
been removed between 24 and 48 hours after surgery.
The hospital stay was significantly longer for patients in
LC group (p=0.0132). No patients complained severe

pain or indicated a pain intensity score over 5 points
on POD 1,3 and 7, with no significant difference
observed comparing the 2 groups. Postoperative compli-
cations are reported in Table IV During the postopera-
tive time 4 inguinoscrotal hematoma appeared in LC
group, of which 1 patient was in Child’s class B and
the other 3 patients were in class C; no significant dif-
ference was observed between LC group and non-LC
group. Otherwise, comparing Child’s class C in LC
group with non-LC group, the difference was significant
(p=0.023). None of these patients had been treated with
drugs that could cause alterations in hemocoagulation.
All hematoma resolved spontaneously, with no need for
reintervention. Furthermore, 2 cases of swelling were
noticed, 1 for each group (3.3%). After surgery, ascites
leakage from the surgical wound or wound infection was
never observed. Twenty-four months after hernioplasty
only 1 hernia recurrence was detected in a patient of
group LC in Child’s class C. As to the postoperative
mortality, none of the patients died during the periop-
erative time; within 2 years from the hernioplasty, 2
patients who belonged to Child’s class C in LC group
died. Nevertheless, this is ascribed to a negative evolu-
tion of cirrhotic disease, regardless of the surgery.

Discussion

In the present study, we show that inguinal hernioplas-
ty under local anesthesia in cirrhotic patients with refrac-
tory ascites could be performed safely in Child class A

Table I - Demographic matched data of 60 patients (30 with LC and 
ascites and 30 non-LC). LC: liver cirrhosis; BMI: Body Max Index; 
ASA: American society of Anesthesiologists; COPD: Chronic obstructive 
pulmonary disease; HCC: hepatocellular carcinoma.

LC Group
N (%)

non-LC Group
N (%)

P

Age (y)
 Mean ± SD  54.6 ± 9.5 52.8 ± 10.2 n.s.

BMI (Kg/m2)
  < 25
  ≥ 25

11 (36,6%)
19 (63.3%)

16 (53,3%)
14 (46.6%)

n.s.

ASA Score
 I
 II
 III
 IV

0 (0%)
2 (6,6%)
24 (80%)
4 (13,3%)

1 (3,3%)
3 (10%)

14 (46,6%)
2 (6,6%)

n.s.

Comorbidities
 Diabetes
 Arterial Hypertension
 Atherosclerosis
 Atrial Fibrillation
 COPD

6 (20%)
12 (40%)

0 (0%)
2 (6,6%)
3 (10%)

8 (26,6%)
11 (36,6%)

1 (3,3%)
1 (3,3%)
2 (6,6%)

n.s.

Table II - Child’s class and Etiology of liver cirrhosis in patients of LC 
group with ascites. HCV: Hepatitis C virus; HBV: Hepatitis B virus.

LC Group
N (%)

Child’s class
  A
  B
  C

7 (23,3%)
10 (33,3%)
13 (43,3%)

Etiology of LC
  HCV
  HBV
  Alcoholic
  Autoimmune
  Metabolic Syndrome

12 (40%)
5 (16,6%)

11 (36,6%)
1 (6,6%)
1 (6,6%)

Table III -  Classi�cation of inguinal hernia and surgical features of 
patients in LC group and in non-LC group. V.P.I.S.: Verbal Pain Intensity 
Scale

LC Group non-LC 
Group

P 

Type of hernia (Nhyus)
  II
  III A
  III B
  IV A

3 (10%)
13 (43.3%)
10 (33.3%)
4 (13.3%)

2 (6.6%)
16 (53.3%)
11 (36.6%)

1 (3.3%)

n.s.

Side of hernia
  Right
  Left
  Bilateral

12 (40%)
18 (60%)

0 (0%)

11 (36.6%)
19 (63.3%)

0 (0%)

n.s.

Duration of operation 
(min)
  Mean ± SD

49 ± 10.9 45 ± 8.1 n.s.

Hospital stay (d)
  Mean ± SD 2.3 ± 3.2 0.8 ± 0.3 0.0132

Postoperative pain 
(V.P.I.S.)
  score ± SD

4.3 ± 0.4 4.1 ± 0.6 n.s.
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and B, with low rates of morbidity and recurrence. In
Child class C the incidence of hematoma in surgical
wound has significantly increased (p=0.023). Finally,
patients of LC group showed a significantly longer hos-
pital stay (p=0.0132). The incidence and natural histo-
ry of inguinal hernias in cirrhotic patients are not fully
described 7. In contrast to umbilical hernia, the inci-
dence of inguinal hernia does not seem to correlate with
ascites; moreover, the life-threatening complication are
uncommon in cirrhotics 8-9. Even the optimal manage-
ment of inguinal hernia in cirrhotic patients with or
without ascites remains a matter of debate. Until recent
years, the surgical treatment for patients suffering from
LC and affected by inguinal hernia has been discouraged,
because the risk of mortality due to the complications of
anesthesia, the risk of post-surgical complications and the
risk of recurrence were elevated even in case of elective
procedures. Moreover, Pere et al 10 reported on 3 patients
with stable cirrhosis and controlled ascites whose condi-
tions severely deteriorated after elective inguinal hernior-
rhaphy. A Danish nationwide cohort 11 showed that
among 256 patients with cirrhosis undergoing inguinal
hernia repair, 7 died within 30 days (2.7%), compared
with 5 of 741 (0.7%) in the control group, resulting in
an adjusted odd ratio for 30-day mortality of 4.4.
Rhuling et al 2, in their multivariate logistic regression
analysis, observed a significantly increased risk for wound
infection or hemorrhage within 30 days after inguinal
hernioplasty in patients with liver cirrhosis. Otherwise,
others recent studies based on treatment experience of
hernias of the abdominal wall (umbilical, inguinal and
incisional) have suggested that in patients with decom-
pensated cirrhosis and inguinal hernia, the hernioplasty
may improve the quality of life 3,4 and can be safely
performed on elective basis, without an increased surgi-
cal risk or an undue incidence of recurrences. Horn et
al 12 showed a semiconservative attitude, observing that
hernia repair in patients with advanced portal hyperten-
sion and ascites should be approached with caution and
treated conservatively whenever possible, because cirrho-
sis increases the risk of significant perioperative compli-
cations, such as infection, recurrence and ascites leakage.

Hurst et al 13 reported that life-threatening complica-
tions after inguinal hernia repair are uncommon in these
patients and that morbidity and long-term mortality rates
are primary due to the progression of the underlying liv-
er disease. Hur et al 14 in a retrospective analysis of 22
patients with cirrhosis accompanied by ascites who
underwent me sh plug hernia repair, asserted that the
surgical procedure can be performed safely without severe
complications even in patients with refractory ascites or
in Child class C. However, in this study 2 cases of
hematoma (9.1%) have been observed, both managed
with conservative treatment [14]. Gubitosi et al 15, in a
study with a cohort of 52 cirrhotic patients who under-
went inguinal hernioplasty, concluded hat hernia repair
in LC patients can be safely performed with previous
parasurgical measures. Another 10-years retrospective
review, conducted by Oh et al 16 and involving 129 LC
patients (62.8% with ascites) and 651 non-LC patients
who received a standard Mc Vay hernia repair, showed
a not significant difference between the 2 groups con-
cerning all postoperative complications. However, look-
ing at the formation of postoperative hematoma, the
incidence rate in LC group amounts to 7,8%, against
the 2% of non-LC patients; a statistical analysis reveals
a significant difference between these 2 groups
(p=0.0027) 16. Among the metabolic disorders caused
by the liver failure in cirrhotic patients, the impaired
coagulation and the malnutrition represent those which
are responsible for the main postoperative complica-
tions. Coagulopathy is the major concern for surgeons,
because both pro- and anti-coagulants result reduced in
LC. Furthermore, thrombocytopenia (due to malnutri-
tion, to myelosuppression in case of hepatitis C, folate
deficiency or/and to ethanol toxicity), hypersplenism
and the presence of varices may exacerbate bleeding
problems 1. On the other hand, liver cirrhosis patients
present decreased levels of protein C, protein S, and
antithrombin, which lead to an altered anticoagulation
system 17. In this study, the hemorrhagic complications
resulted as the most frequent, in agreement with oth-
er Authors 14,16. Even if the overall comparison between
LC and non-LC group, regarding the incidence of post-

Table IV - Complications during postoperative course in patients of LC and non-LC groups.

Hematoma
N (%)

Swelling
N (%)

Infection
N (%)

Recurrence
N (%)

Leakage
N (%)

Mortality**
N (%)

LC Group
  Child A
  Child B
  Child C*

4 (13.3%)
0
1
3

1 (3,3%)
0
0
1

0 (0%)
0
0
0

1 (3.3%)
0
0
1

0 (0%)
0
0
0

2 (6,6%)
0
0
2

Non-LC Group 0 (0%) 1 (3.3%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

P n.s. n.s. n.s. n.s. n.s. n.s.

Total 5 (8.3%) 2 (3.3%) 0 (0 %) 1 (1.6%) 0 (0%) 3 (5%)

* Child’s class C VS non-LC group (p=0,023) ** Mortality within 2 years from the operation.
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operative hematoma, does not reveal any significant dif-
ference; although, the difference is statistically signifi-
cant if considering the control group against patients
in Child class C (p=0.023). For all patients presenting
postoperative hematoma, hemocoagulative preoperative
screening was normal; therefore, a better assessment of
the degree of coagulopathy is necessary for patients in
Child’s class C: tromboelastography 18 and fibrinogen
and C protein dosage 19 might be useful to determine
the risk of bleeding. The application of fibrin glue and
of local hemostatic could reduce hemorrhagic events 15.
Malnutrition is the other condition that weakens LC
patients, predisposing them to an impaired wound-heal-
ing process and to infections. According to Nusrat et
al 20, the factors that predispose cirrhotics to infections
are not well known. In our study no cases of surgical
wound infection have been observed, probably because
the group is few in number and also antibiotic pro-
phylaxis may have contributed to obtain these results.
We believe, according to Sipeki et al 21, that an antibi-
otic prophylaxis should be performed for all patients
with LC on late-stage, for their characteristic immune
system dysfunctions and to prevent ascites infections.
As to the type of anesthesia to be administrated, it is
good to keep in mind that general anesthesia could be
life-threatening in patients with liver failure and with
consequent altered drug metabolism and that, other-
wise, spinal anesthesia might expose LC patients to
bleeding and spinal hematoma formation, resulting
from their coagulopathy. Pere et al 22, comparing local
anesthesia infiltration with spinal anesthesia and with
total intravenous anesthesia for open inguinal hernior-
raphy, affirmed that local anesthesia infiltration is cor-
related to the fastest recovery without related postop-
erative complications 22.
Furthermore, data in the literature for cirrhotics under-
going hernioplasty in local anesthesia are few 13.
Bernhardt 23 supposed that if more operations would
be performed using local anesthesia, among LC
patients, there would be an increased number of
patients (even with ASA IV and V) who would bene-
fit from surgery. Although Oh et al 16 observed no cas-
es of recurrence after hernioplasty without mesh place-
ment, we consider that the usage of mesh is quite
appropriated for these patients, because it reduces the
incidence of recurrence and because the healing process-
es are impaired. As to liver transplantation candidates,
if the waiting list is too long, the inguinal hernioplas-
ty can be performed before the transplantation even to
improve the quality of life of these patients; in case of
short waiting list, the hernioplasty can be delayed and
performed during or after liver transplantation, as
affirmed by Lawson et al 24 in their retrospective study
of 40 patients who uderwent inguinal hernioplasty
before, during or after liver transplantation, finding less
morbidity and fewer recurrences in patients operated
after liver transplantation 23.
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Conclusion

Inguinal hernioplasty in cirrhotic patients with ascites
may be performed in local anesthesia and with mesh
placement, with a low incidence rate of complications
for patients in Child’s Class A and B; for patients in
Child’s class C, careful attention must be paid to the
hemorrhagic events.

Riassunto

INTRODUZIONE: La ernioplastica inguinale in pazienti
affetti da cirrosi epatica e ascite è stata a lungo sconsi-
gliata per la incidenza di complicanze post-operatorie.
Scopo del nostro lavoro è valutare la appropriatezza del-
la ernioplastica inguinale in elezione in soggetti: 30 con
cirrosi epatica e ascite.
MATERIALI E METODI: pazienti consecutivi, cirrotici e con
ascite, affetti da ernia inguinale (gruppo LC), sottoposti
a ernioplastica open in elezione con posizionamento di
protesi, sono stati comparati con lo stesso numero di
pazienti non cirrotici (gruppo non-LC) sottoposti ad ana-
loga procedura chirurgica nello stesso period di tempo.
Tutti i pazienti nel gruppo LC sono stati sottoposti a
valutazione gastroenterologica preoperatoria e sono stati
quindi classificati secondo l’eziologia della cirrosi epati-
ca e la classe di Child-Pugh. Tutti i pazienti di entram-
bi i gruppi hanno ricevuto antibioticoprofilassi preope-
ratoria e sono stati operati in anesthesia locoregionale. 
RISULTATI: Non sono state osservate complicanze signifi-
cative in alcun paziente durante la procedura chirurgica.
La degenza è stata significativamente più lunga nel grup-
po LC. Nel periodo post-operatorio nel gruppo LC si
sono verificati 4 ematomi inguino-scrotali, dei quali 3
nel gruppo Child C (LC versus non-LC p>0.05; non-
LC versus Child’s class C p<0.023). Non sono state
osservate perdite di ascite dalla ferita chirurgica o infe-
zioni d ferita. 
CONCLUSIONI: Le erinioplastica inguinale può essere ese-
guita in sicurezza nei soggetti cirrotici in classe A e B
secondo Child; per i pazienti in classe C, deve essere
posta particolare attenzione agli eventi emorragici.
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