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Introduction

The term hernia originates from the ancient Greek word 
for “bulge” and similarly in Latin, hernia represents a tear 
or rupture. An umbilical hernia is defined as a protrusion 
or bulge of an organ or part of it, usually omentum, small 
bowel or less commonly colon (1) from an umbilical or 
paraumbilical opening. A true umbilical hernia is congenital 
and results from a failure of closure of the umbilical ring 
in the early years of life (2). In adults, umbilical hernias are 
usually acquired, defined as a defect from 3 cm above to  
3 cm below the umbilicus and they are usually classified as 
indirect hernia (3,4) (Figure 1).

The incidence of umbilical hernias in adults ranges 
from 10% to 25% in the literature and is increased in  
females (2). Some predisposing factors for the development 
of umbilical hernia include pregnancy, obesity, ascites and 
large abdominal tumor leading to increased abdominal 
pressure (4). Asolati et al. also described that in patients 
with type II diabetes, hyperlipidemia, and in those positive 

for human immunodeficiency virus, these groups of 
patients may have a higher risk of recurrence after elective 
umbilical hernia repair (5).

In infants, genetic conditions such as low birth weight 
(<1,500 g), African or African-American ancestry, Beckwith-
Wiedemann syndrome and trisomy 21, 18, 13 are also 
described as risk factors (6).

In this review, the literature on umbilical and para-
umbilical hernia in adults was reviewed from relevant 
databases. The objective is to give a comprehensive, up-
to-date overview on umbilical hernia treatment, including 
special cases such as cirrhotic patients, pregnancy and 
emergency repair. Our challenge is to critically-appraise 
and summarize the abundant literature on umbilical hernia 
repairs. Although there is a good amount of recently-
published data, the majority of studies are limited by small 
sample size and quality, high bias associated with hernia 
defect size, mismatched groups and heterogeneity in types 
of hernia: epigastric, Spigelian, recurrent, emergency 
situations and high-risk patients. 
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Umbilical hernia repair: when?

Approximately 175,000 umbilical hernias are surgically 
repaired annually in US (4). According to the National 
Health System in UK, the average waiting time for hernia 
surgery increased to almost 104 days, from year 2010 to 
2015. 

The neck of acquired umbilical hernia in adult is usually 
narrow hence the higher likelihood of strangulation, 
incarceration, obstruction, skin ulceration and rupture 
(Figure 2). Symptoms include pain (44%), pressure (20%) 
and nausea or vomiting (9%) (2,7). Thus, in this scenario 
surgery is recommended, taking into consideration the risk 
of complications as high as 30% without surgery. 

In a cohort study encompassing 3,000 hospitals and  
279 employers in the United States, two groups were 

evaluated for the cost of watchful waiting as a strategy in 
patients with umbilical hernia. Surgical group (open and 
laparoscopic approach) showed higher costs at 90 and  
365 days than the non-surgical group. However, non-
surgical group had a significantly higher utilization of 
healthcare and estimated days off work than the surgical 
group, concluding that early intervention decreases costs 
and resource utilization (8).

On the other hand, Kokotovic et al., in a retrospective 
analysis of 789 patients with both umbilical and epigastric 
hernias found that the probability for patients who 
underwent watchful waiting to receive later surgery in  
5 years was 16% and 4% for emergency hernia repair (9).

Therefore, they consider watchful waiting to be a safe 
strategy. Limitations of that study include a retrospective 
analysis, inclusion of all ventral hernias, and no information 
on hernia size.

In a randomized trial conducted by Abdel-Baki et al.,  
42 patients underwent emergency hernia repair either with 
or without mesh placement. The complication rate was 
approximately 26% for both groups, much higher than the 
one cited in the literature for elective procedures (10).

Umbilical mesh repair: how? Mesh or primary 
suture repair

In recent years, utilization of mesh in the repair of umbilical 
hernias bigger than 3cm has gained popularity. This is due 
to the fact that the rate of recurrence is lower after mesh 
repair when compared to open suture repair (3). In contrast, 
other studies have shown an increased rate of wound 
infection and complications with mesh repair (11-13). 

There is much debate involving umbilical hernias  
<2–3 cm and even more for defects less than 1 cm. Berger 
et al. in a retrospective study with 392 patients, compared 
126 patients with open mesh repair and 266 patients with 
open primary suture repairs, both groups with 30 months 
follow-up. There was no difference in recurrent rate in both 
groups and mesh repair was associated with increased rates 
of seroma and wound infection. However, in case-matched 
outcomes, recurrence was 10% on suture repair group and 
5.6% on mesh repair. Surgical site infection (SSI) was 10% 
on the suture group vs. 16.7% on mesh group. These results 
were not statistically significant (12).

Another retrospective study evaluated 146 patients with 
open primary suture repair, 52 patients underwent open 
mesh repair and 18 laparoscopic mesh repair with a median 
follow-up of 56 months. Suture repair was preferred when 

Figure 1 Umbilical hernia with bowel content.

Figure 2 Umbilical hernia with chronic incarceration.
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the defect was between 2–4 cm (70.5%), open mesh and 
laparoscopic technique were used for defects bigger than  
4 cm and for patients with body mass index (BMI) higher 
than 30 kg/m2. Overall recurrence rate was 13.1%, higher 
for open mesh group and BMI >30 with no statistical 
difference between the groups (14).

In a meta-analysis comparing 637 mesh repairs and  
1,145 patients with primary suture repair recurrence 
rate for mesh repair was 2.7% as opposed to 8.2% in the 
suture repair group, showing a reduction in recurrence for 
mesh repairs. Additionally, mesh usage increased the risk 
of seroma formation (7.7% vs. 3.8%) and SSI (7.3% vs.  
6.6%) (11). The limitation of this study is the inclusion of 
different types and position of meshes, omitted hernia size, 
and several different techniques for suture repair.

In a Danish cohort study with 4,786 patients that 
underwent either open mesh or suture repair for umbilical 
and epigastric hernias ≤2 cm, recurrence rate was 2.2% in 
the mesh group and 5.6% in the suture group with a follow-
up period of 21 months (15). In a second publication the 
same group compared 928 patients in the mesh group and 
385 in the suture group. The authors found that a higher 
recurrence rate in the second group, after 55 months 
follow-up. Cumulative recurrence for suture repair was 
21% and 10% for mesh repair, far higher than seen in the 
literature. In addition, there was no difference in terms of 
type or placement of meshes in terms of recurrence. On 
the other hand, in the 0–1 cm subgroup mesh, there was 
12% recurrence rate whereas the suture-only group has 
21% recurrence rate. In the 1–2 cm mesh subgroup, the 
recurrence rate was 8% while in the suture-only subgroup, it 
was 17%, which was a statistically significant difference (7).

According to Shankar et al., after analyzing data from  
332 patients from a public database of military veteran 
patients who were followed-up for 8.5 years, the recurrence 
rate for open mesh repair was 2.4% and for open suture 
repair was 9.8%. Interestingly, 50% of recurrences 
happened within the first year, 75% in the first 5 years 
and 25% five years after repair (16). This study has several 
limitations including lack of information on hernia size 
defect in a war veterans’ group of patients with several 
associated comorbidities and mix of elective and emergency 
surgery. Nevertheless, it implies once again that hernia 
recurrences should be evaluated on a much longer term 
than the current literature has provided.

Between 2001 and 2017 there were only four randomized 
controlled trials (RCT) on umbilical hernia repair reported 
in the literature (10,17-19). Arroyo et al. randomized  

200 patients into two groups: primary interrupted suture repair 
and polypropylene mesh or mesh plug repair. Recurrence 
rate was 11% in the suture repair group vs. 1% after mesh 
repair. The mean follow-up was 64 months and there were 
no differences in complications such as seroma, hematoma 
or SSI between the groups (17). However, the mesh groups 
studied were heterogeneous, there is no mention on the time 
of recurrence and it lacks precise defect sizes.

Polat et al. studied 50 patients randomized in three 
groups. Thirty-two patients underwent umbilical mesh 
repair and 18 patients Mayo repair, with a mean follow-up 
of 22 months. There was no recurrence on the mesh group 
and 11% recurrence on Mayo group (18). Small randomized 
samples, usage and placement techniques of different types 
of mesh and hernia defects smaller than 4 cm could be a 
limitation for this RCT.

A recent RCT published in The Lancet shed light upon 
small umbilical hernias with diameter between 1–4 cm. 
This study randomized 300 patients from 12 different  
hospitals in two groups: mesh and suture repair. This 
RCT was a two-arm study comprising standardized 
techniques for both mesh and suture repair, with only 
one type of mesh allowed and they studied only umbilical 
hernias. Post-operative analgesia was standardized and 
patients were followed up for a maximum of 30 months. 
Recurrence rate was lower in the mesh group (4% vs. 
12%) than in the suture group. In the 1–2 cm subgroup, 
there were 2% recurrence with mesh repair versus 8% 
recurrence with suture repair. The results were similar 
in the 2–4 cm subgroup, with a higher recurrence rate in 
the suture group (9% vs. 22%). The onset of recurrence 
was earlier for the suture group when compared to mesh 
(3.6 vs. 12.6 months). Neither BMI nor hernia diameter 
affected hernia recurrences in both groups. Complications 
such as seroma, hematoma and SSI were 1–3% with no 
significant difference seen in both groups (3). 

Post-operative pain was evaluated at two different time-
points in time: 2 weeks and 2 years after surgery. Once more 
there was no difference in both groups, 93% of patients in 
the suture group and 95% in mesh group were pain-free at 
2-year follow-up (3).

Chronic pain after mesh repair is a main factor in 
considering the type of repair in umbilical hernia. More 
than one publication proposed the theory that chronic pain 
is associated with hernia recurrences rather than the mesh 
itself (7,14,18,20).

Christoffersen et al. evaluated 1,313 patients and they 
found an incidence of chronic pain in 6% of mesh repair 
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and 5% when suture repair was chosen and they concluded 
that the only independent risk associated to chronic pain 
was recurrence (7).

At the same time, Xie et al. studied 123 patients whom 
underwent lightweight mesh plug technique for umbilical 
hernias <3 cm and they found 2.4% of their patients suffered 
from chronic pain after 33 months of follow-up (21).

Laparoscopic or open repair

Although laparoscopic procedures are accepted worldwide 
and these techniques are considered as indispensable in the 
armamentarium of many general surgeons, its utilization 
in umbilical hernias remains low. Laparoscopic umbilical 
repair is the preferred approach in only a quarter of 
umbilical hernia surgery (22). When we reviewed all RCTs 
published comparing open versus laparoscopic repair, the 
findings were quite similar.

We also looked at  an Indian s tudy comparing  
42 patients in which 21 underwent laparoscopic mesh repair 
and 21 open mesh repair. The authors found higher SSI and 
recurrence rates in the open group (9.5% and 4.8%). Seroma 
occurred in about 4.8% of patients in both groups (23).  
However, this study did not publish the hernia defect 
sizes, has a small sample size and the patients were only on  
3 months follow-up.

An Egyptian RCT with 20 patients on laparoscopic mesh 
repair and 20 open suture repair followed up for 36 months 
found 5% conversion rate to open repair. There were also 
10% occurrence rate of seroma in the laparoscopic group, 
15% of patients developed wound infection and seroma 
on open group. Recurrence rate was not mentioned (24). 
There was similar limitation to prior studies whereby there 
was no mention of hernia defect sizes and the sample size 
was small.

Malik in a study with 337 patients  comprising  
166 laparoscopic mesh repairs and 171 open mesh repairs. 
Patients were followed up for 24 months and the defect 
sizes ranged from 2.5 to 4.5 cm. Conversions to open were 
6.6% and seroma and hematoma were higher on open 
group, as well as recurrence (9.3%) (20).

Cassie et al., in a retrospective cohort study with  
13,109 patients that underwent open hernia repair and  
1,543 patients on a laparoscopic hernia repair group, 
concluded that laparoscopic repair presented a decrease 
wound infection rate at the expense of increased operative 
time, LOS, and respiratory and cardiac complications (25).

In  a  meta-ana lys i s  f rom UK,  s ix  s tud ies  wi th  

1,094 patients comparing open mesh and laparoscopic 
repair showed higher risk of wound infection in the open 
group but no statistical difference in wound dehiscence, 
seroma, hematoma or recurrence between the two groups.

When comparing open suture repair and laparoscopic 
mesh repair, 5 studies were included with a total of  
689 patients. There was no difference in wound dehiscence 
rate, hematoma or seroma between the groups. Wound 
infection and recurrence rates were, however higher on 
open group (26).

Laparoscopic repair was associated with longer operative 
time which can be explained by the multiple extra steps 
needed for this technique when compared to open repair, 
less pain 24 h after surgery, and in some studies less wound 
infection rates (26,27). There is paucity of data on port-
sites hernia, and this potential complication should be 
taken into consideration, especially when considering small 
umbilical hernias, while being mindful of increased cost in 
laparoscopic repair.

Special situations

Pregnancy and umbilical hernia

According to Oma et al., the incidence of umbilical hernia 
among Danish women of childbearing age (15–45 years) is 
15.4% (28). On the other hand, the risk of umbilical hernia 
during pregnancy is only 0.08% (4).

There is no consensus on the right timing of elective 
repair for umbilical hernia in this population as there is 
scant literature on this topic. The majority of publications 
stratified cases according to the following scenarios: 
 Umbilical hernia in women planning for a pregnancy;
 Umbilical hernia diagnosed during pregnancy;
 Simultaneous repair of umbilical hernia and planned 

C-section;
 Hernia repair after childbirth.
There are many considerations pertaining to achieving 

the most optimal strategy in the repair of an umbilical 
hernia in a pregnant woman or in a woman intending 
to become pregnant. Even in emergency situations such 
as incarceration or strangulation, there is concern that 
the mesh, as a foreign body, might cause infertility and 
abdominal pain especially in the last stages of pregnancy by 
compromising the flexibility of the abdominal wall (4,28,29).

By the 20th to 22nd week of pregnancy the uterus reaches 
the level of umbilicus, thereafter the risk of incarceration 
decreases. However if an emergency situation occurs, it 
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appears to be safe to perform a surgical intervention on 
the first 6 months of pregnancy (4). Haskins et al. reported  
126 pregnant women operated for umbilical hernia, 58% in 
emergency situations and 95% underwent open repair. No 
fetal loss was reported (30).

It is well-recognized that suture repair carries a higher 
risk of recurrence than mesh repair. Lappen et al. also 
describes that pregnancy itself carries a higher risk for 
recurrence caused by the increased in intra-abdominal 
pressure. In this study with 11,020 women of childbearing 
age, 7.6% were pregnant following umbilical hernia repair 
and this was independently associated with a 73% increase 
in risk of reoperation for recurrence (31).

A Danish study showed a 1.6-fold increased risk of 
hernia recurrence with subsequent pregnancy in a group 
of 267 patients (32).

Oma et al. in a Danish database found 224 patients that 
underwent pre-pregnancy umbilical hernia repair. Primary 
suture repair was done in 78% of the cases. No difference in 
mesh and suture repair was found after 3.8 years of follow 
up (33).

A Danish systematic review reported 74 umbilical hernias 
repair concomitant to elective caesarean section (C-section) 
compared to 645 elective C-section. Four case-control 
studies comparing C-section alone with concomitant 
hernia repair found no major complications in the short-
term morbidity. Three studies reported low recurrence 
rate, however one case-control study shows a recurrence 
rate of 28%. All studies had a longer operation time and 
higher usage of analgesia for the concomitant repair group. 
In conclusion, these authors do not advocate concomitant 
umbilical hernia repair and elective C-section since only 
few patients (29%) required surgery if an umbilical hernia is 
left untreated during pregnancy (28).

In contrast to these findings a more recent prospective 
study with 45 patients divided in three groups: 15 patients 
undergoing umbilical hernia repair by pre-peritoneal mesh 
insertion during C-section; 15 by an incision other than the 
Pfannenstiel, and 15 with a later approach after C-section 
healing. The first group had shorter hospital stay, low 
incidence of wound infection, seroma, skin flap ischemia 
and mesh rejection, thus the authors concluded that this 
should be the best approach for pregnant women with 
umbilical hernia (34).

Therefore, suture repair in this population should be 
carefully considered and the patient must be advised on 
the possibility of a second repair with mesh after her last 
pregnancy.

Cirrhotic patient and umbilical hernia

Umbilical hernia repair in a cirrhotic patient with ascites 
is a very challenging scenario. In the past, most surgeons 
would avoid repairing any umbilical hernia in patients with 
more than Child-Pugh A liver cirrhosis unless in emergency 
situations (35). The incidence of umbilical hernias in 
cirrhotic patients is approximately 20%, higher than in 
the general population and occurs more on males than in 
females. These hernias tend to enlarge rapidly and have a 
marked predisposition for complications (36,37).

Saleh et al. in a total of 688 patients with ascites that 
underwent umbilical hernia repair found that 44% of cases 
were classified as emergency cases with 7% mortality rate (38).

Eker in a study with 30 patients that underwent elective 
umbilical hernia repair described that the majority of 
patients were of Child-Pugh B classification (63%). Thirty-
three percent of them had mesh repairs and the mortality 
rate was 7% but the cause of death was most likely not 
related to the surgery itself (37).

Amar in a randomized study divided 80 patients with 
liver cirrhosis into two groups: group A underwent suture 
repair and group B mesh repair for the umbilical hernia. 
The recurrence rate was consistent with the literature: 
14.2% for suture repair and 2.7% for the mesh repair group. 
Thirty-seven patients were Child-Pugh B and despite this, 
all patients described minimal wound complications and no 
mortality (39).

All of these studies suggested that Child-Pugh C 
classification and refractory ascites were risk factors for 
mortality and recurrence. Ideally, for patients who were 
within 3–6 months from a transplant, the umbilical hernia 
should be repaired during the transplant. Surgery for this 
group of patients should not be delayed as major risk of 
complications are at stake. On a final note, most authors 
suggested that we should be wary in offering any forms of 
surgical repair in patients with refractory ascites. 

Emergency umbilical hernia repair: is laparoscopic 
approach accepted? Mesh or no mesh?

The most conventional approach to emergency umbilical 
hernia is the open hernia repair, especially if the patients are 
premorbidly unwell, be it with or without bowel resections. 
However, the laparoscopic approach is acceptable and 
may even be preferred when the patient is obese or when 
the presentation is early especially if there are no bowel 
resections required.
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In the emergency setting, there are many advantages to 
the laparoscopic approach including better visualization 
of occult hernia within the abdominal wall, smaller 
incision which may lead to lesser analgesic requirements 
postoperatively, lower incidence of postoperative ileus and 
lower wound complications rate.

Nevertheless, there are some contraindications to the 
use of laparoscopy in the emergency setting including sick 
patients who are unable to tolerate pneumoperitoneum, 
dilated small bowels especially those more than 5 cm and 
dense adhesions or other factors prohibiting insertion of 
laparoscopic trocars.

In a few large case series of incarcerated umbilical hernia 
published the authors have demonstrated the safe and 
efficacious ways of performing laparoscopic umbilical hernia 
repair in the emergency setting (10,40,41).

Shah et al. in New Delhi, India studied retrospectively 
the 112 cases of incarcerated umbilical hernia performed 
laparoscopically. They found that 90% of the cases were 
completed laparoscopically with successful mesh placement, 
with the majority of the patients staying in the hospital for 
2–3 days postoperatively. Two patients required conversion 
to open due to long-segment bowel injuries and peritoneal 
contamination. Complications were reported at 20.5% (15 
patients developed seroma and other wound complications, 
1 had mesh infection with sinus and 3 patients had hernia 
recurrences) at mean follow-up of 2 years (40).

As for Landau et al. in Tel Aviv, Israel, they reported  
25 patients out of which 8 had previous umbilical 
hernioplasty before. There was one case of enterotomy 
requiring conversion to open. They reported 3 patients 
with seroma and 1 patient with trocar site herniation (41).

Another important consideration is the use of mesh in 
the emergency setting. Careful adhesiolysis and avoidance 
of enterotomy enables safe use of conventional meshes 
such as non-absorbable mesh in the pre-peritoneal layer or 
the composite mesh in the intra-peritoneal manner. This 
will reduce the chances of hernia recurrence as compared 
to sutures repair alone. Both authors described the use of 
mesh in the emergency settings, however there is the risk 
of mesh infection if there is concomitant bowel repair or 
anastomosis. Thus, most surgeons would prefer suture 
repair in cases of bowel anastomosis or bowel contamination 
during the emergency repair. Summary of the literature 
published showed that there is a paucity of high-quality 
evidence on the best practice in emergency umbilical hernia 
repair, with a handful of retrospective case series forming 
the majority of published data on this condition.

Conclusions

Surgeons often face multiple dilemma in the management 
of adult umbilical hernia. Despite being one of the 
most common surgical condition, there are still many 
controversies swirling around the best approach in 
management of umbilical hernia. Most surgeons appear to 
be comfortable with primary suture repair, especially for 
small hernias. In view of recent publications including good 
RCT, we propose that mesh repair is the now considered 
to be the gold-standard repair for all umbilical hernias with 
defect size measuring 1 to 4 cm. 

Laparoscopic repair carries a higher cost, longer 
surgical time, involves a steeper learning curve and may 
increase cardio-pulmonary complications. However, it is 
also associated with less pain on the post-operative period 
and appears to demonstrate lower incidence of short-term 
complications around the world. For these reasons it should 
be presented as a first option if a surgeon is able to offer 
laparoscopic mesh repair.

Watchful waiting may be considered as an alternative for 
small hernias in high risk patients such as pregnant women 
and cirrhotic patients.

There is still limited data in hernia less than 1 cm in 
size, and surgeons should approach each case individually, 
considering their own expertise and the patient’s needs.
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