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Chapter

Paraumbilical/Umbilical Hernia
Andrea�Sanna and Luca�Felicioni

Abstract

Umbilical hernia is a common pathology that occurs in around �� of the  
population. About ��� of abdominal hernias are umbilical hernias and umbili -
cal hernia repair is among the most commonly performed surgeries in adults. The 
diagnosis is straightforward when tissues or organs such as the omentum or a bowel 
segment bulge out through an opening in the muscles of the abdominal wall in the 
umbilical region. The treatment options for umbilical hernia include non-operative 
and operative management strategies via open or minimally invasive techniques. This 
chapter provides a comprehensive review of umbilical hernias in adults.
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�. Introduction

Hernias constitute a broad spectrum of a well-known clinical entity and run 
throughout the whole history of humankind. One of the first illustrations that 
describe an umbilical hernia (UH) is seen in a Phoenician terracotta sculpture 
from the �th–�th century B.C. Abdominal hernias are defined as a protrusion of 
structures through a defect of the abdominal wall that normally contains it. An 
umbilical hernia is a primary ventral hernia with the defect located in the midline 
at-or within ��cm around the umbilicus. [�, �] This is a common type of hernia in 
the adult population and is exceeded only by the inguinal hernia. Approximately up 
to ���,��� primary umbilical hernia repairs are performed annually in the United 
States. [�]

�. Epidemiology

It was estimated that about �� of adult population have an umbilical hernia that 
is clinically demonstrable [�–�]. The results of a study performed by a radiologist on 
the ultrasound examination of the anterior abdominal wall examination wall done, 
for reasons other than hernia, showed that asymptomatic UH may be present with 
an incidence of ��� in females and ��� in males. [�, �] The incidence rate of UH 
varies substantially with age and gender. The age-specific prevalence is typically 
higher for men (��–���years), compared to women (��–���years); adipose deposi-
tion differs between men and women, this may contribute to the gender differences 
in the development of UH. Furthermore, the overall numbers of UH repairs are 
higher in men than in women. [�–�]
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�. Etiology and pathophysiology

There are several risk factors for the development of umbilical/paraumbilical 
hernia, some are congenital and others are acquired (��� of cases). ( Figure � ). 
[�–�, �, �] Congenital UH is related to an incomplete closure of the umbilical ring, 
which usually, closes spontaneously within three to five years after birth; in cases of 
umbilical hernia development, the ring does not close and the muscles which should 
unite during development fail to form a strong union. A large portion of umbilical 
hernias labeled as “acquired hernias” because they are diagnosed in adulthood, 
knowing that some of these may be present from birth but have gone undetected. 
Despite many studies involving UH, there is lack of data on its development; 
commonly documented causes for acquired UH include the following: connective 
tissue disorder (lower type I collagen), overweight, pregnancy (frequent or mul-
tiple gestation pregnancies), obesity, ascites, cirrhosis, rectus diastase, peritoneal 
dialysis, large abdominal tumor, and trisomy �� syndrome. [�, �] All conditions 
that may cause an increase in the intra-abdominal pressure that results in stretching 
of the abdominal muscles and separate muscle bundles which weaken the fascial 
layer strength and favor the occurrence of UH. [�, �, �, �] Another factor that has 
been evaluated over the past decade is the rising rates of obesity in adolescents and 
adult population. Sports hernia is one particular form of this disease addressed in 
athletes. Despite the higher prevalence of inguinal hernias in athletes, the anatomi-
cal and biomechanical considerations of the central abdominal wall theoretically 
makes the umbilical are at risk for hernia formation in this group of individuals. 
That may be due to disproportionate pull of abdominal rectus muscles as the 
proposed mechanism for creation of inguinal hernias in athletes. [�–�]

In adults, the abdominal wall usually has sufficient strength to resist rising 
abdominal pressure to prevent herniation of intra-abdominal contents. In certain 
abdominal wall weakening conditions, such as chronic abdominal distension the 
rising pressure from within may be responsible for the occurrence of UH. [�� ] 

Figure 1. 
Umbilical hernia stranguled.
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Hernia development is more common in pregnancy due to two main components, 
hormonally induced increased laxity of the pelvic ligaments and high abdominal 
pressure. It is also more common in the elderly due to degenerative weakness of 
muscles and fibrous tissue. [�, �, �, �]

�. Clinical history and presentation

The presentation of UH is variable, from asymptomatic to requiring emergency 
surgery (�� after ��years). [ � , � , � , � ] Small-size hernia with incarcerated omentum 
could produce intermittent or constant pain, sometimes associated with general 
symptoms. Larger hernias may be asymptomatic. Patients often present with mild 
symptoms, some degree of discomfort usually appears first. UH typically, presents 
with protrusion or bulging under the skin at the umbilical ring, one should deter -
mine whether the hernia reduces spontaneously or needs to be reduced manually. 
Progressively, the hernia (fascial) defect enlarges and in most cases becomes tender or 
irreducible with time. Severe pain should alert the surgeon to a high risk of strangula-
tion: compromised blood supply to herniated tissues/organs. This is a serious compli-
cation with signs of skin color changes and, intestinal obstruction if the sac contains 
a loop of small bowel (Figure � ). It is important to remember that UH can lead to 
complications many of which can be fatal if not properly treated. Strangulation can 
occur in irreducible, also known as incarcerated hernias, and can lead to peritonitis, 
septic shock and a rapid deterioration in the patient’s condition. Some reports show 
that older age, female gender, umbilical hernia defects between � and ��cm are poten-
tial risk factors for the development of acute complications. [� , � , � , �]

The European Hernia Society and Americas Hernia Society (EHS and AHS) 
classification for umbilical/epigastric hernia is a clinically relevant system based on 
defect diameter (Table � ). [�]

�. Diagnosis and investigations

Umbilical hernia is usually diagnosed by inspection and palpation with the 
patient lying down and standing, as this will usually make the hernia bulge more 
apparent and demonstrable. The patient is asked to cough or make a Valsalva’s 
maneuver, this can cause an occult hernia to be more evident. It is important to 
estimate both the fascial defect size and hernia content. Careful examination of 
the entire abdominal wall is crucial in order to evaluate for hernia complications or 
the presence of multiple defects. Skin must be evaluated, the appearance of bruises 
suggests venous engorgement of the hernia contents; this may be due to underlying 
complications such as incarceration or strangulation. Local and generalized abdom-
inal pain, irreducible hernia, fever, leucocytosis and signs of bowel obstruction are 
signs that warrant immediate attention and management as they may potentially be 
related to significant complications.

Primary Umbilical Hernia size Dimension

Small �.� cm

Medium More than ��cm up to ��cm

Large Over ��cm

Table 1. 
The European and Americas hernia society classification for umbilical/epigastric.
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When a patient has symptoms but no hernia demonstrated on meticulous and 
detailed physical exam, or there is clinical uncertainty, imaging may be helpful to 
establish the diagnosis. In these patients, abdominal ultrasound and/or computed 
tomography are very useful in establishing the diagnosis as well as preoperatively 
planning, for instance, they can influence surgical decision making in terms of 
choosing open versus laparoscopic approaches [�].

�. Management

There are two main treatment options for patients with umbilical hernia, 
non-operative management and surgical repair. Non-operative management can be 
divided into three categories:

�. Non-operative management except for acute presentations suitable for  
high-risk patients.

�. Initial non-operative management: in symptomatic or patients who desire to 
have the hernia repaired but have modi�able risk factors such as smoking, 
uncontrolled diabetes, BMI�>��� Kg/m � ).

�. Watchful waiting and “wait for symptoms to appear”: suitable in patients 
with acceptable surgical risks but have few hernia symptoms or  
signs [� , � , � , �–� , �� ].

Outcomes of patients treated non-operatively and the risk of delayed acute pre-
sentation are unclear. However data from a retrospective study showed that within 
��years of follow-up �� of cases underwent surgical procedures in emergency 
settings. Little is known about the results of watchful waiting approach in patients 
with UH but this strategy seems safe.

The common risks of non-operative management include increasing discom-
fort or pain (worsening during coughing and defecation), increasing hernia size, 
skin complications, constipation due to worsening abdominal function and acute 
presentations such as sharp pain and irreducibility.

Typically, adult symptomatic umbilical hernias need to be fixed to reduce the 
potential risk of complications. Umbilical hernia repair can be achieved with either 
sutured or mesh repair. The latest guidelines by SAGE and EHS-AHS (European 
Hernia Society-American Hernia Society) recommended the mesh usage in order to 
reduce hernia recurrences. Sutured repair can be considered for small-size hernia 
defects of less than one cm [�].

Umbilical hernia repair can be achieved either via an open procedure or minimally 
invasive surgery as laparoscopic or robotic technique.

�.� Open umbilical hernia repair, suture alone

Mayo technique has been considered for many years to be the standard 
technique for primary umbilical hernia repair. This technique, described in 
����, involves a fascial closure using two suture lines: some interrupted perma -
nent sutures and some running absorbable sutures; the author found that the 
transverse direction of closure may be advantageous. [�� ] The recurrence rates 
with this technique has remained high over time. The modified technique used 
today is a simple defect closure with a single line of sutures. It is recommend to 
use non-absorbable sutures in order to reduce hernia recurrence (low level of 
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evidence). [� ] It is important to remember that sutured repair of primary small 
umbilical hernia (<��cm) with the presence of muscles diastasis is a significant 
risk factor for recurrence, hence prosthetic reinforcement, using a mesh, for 
clean cases is recommended. [�� ]

�.� Open umbilical hernia mesh repair

An infra-umbilical incision is usually used (transverse and vertical incision 
shave similar outcomes) and then the umbilical stalk is dissected. The hernia sac is 
dissected down to the fascia. Reduction of hernia sac and its content into abdominal 
cavity is done. Fascial edges should be refurbished by incising at least ��mm margins 
from the umbilical ring. Gentle blunt dissection to the posterior rectus sheath is 
done to prepare the posterior field. A space of ��cm in all directions should be devel-
oped. The mesh generally can be placed in either the sublay position (retrorectus 
space) or the underlay pre-peritoneal position. Moreover, there are commercially 
available umbilical hernia patches with mesh coated by tissue-separating layer 
designed to allow for intra-peritoneal mesh placement. The defect can be closed 
with absorbable or non-absorbable sutures [��, �� ]. The skin closure is done with 
material based on the surgeon’s preferences.

�.� MIS: Intraperitonial Onlay mesh (IPOM)

To be able to perform the IPOM repair, preparation of the needed laparoscopic 
instruments is imperative. These include: camera port, one ���mm blunt trocar, 
one ��mm trocar, ��°endoscope, bipolar coagulation clamp, monopolar coagula-
tion scissor. The patient is placed in the supine position with bilateral arms tucked 
to the sides on a flexed table. The monitor is placed in front of the surgeon. 
Pneumoperitoneum is then established with the surgeon’s preferred technique 
(Verres needle, open approach, optically trocar). A ���mmHg CO� pressure creates 
the working space. Once a good working space is established, either an �� or �-mm 
trocars are placed on the left lateral side. The hernia ring is dissected with reduction 
of the contents and the hernia sac. Usually peritoneal fat and falciform ligament are 
dissected to expose the fascia. This is important in order to improve mesh fixation 
which is done using tacs to anchor and prevent the mesh from sliding [�� ]. Hernia 
defect closure is a good practice and can be performed using absorbable barbed 
sutures either laparoscopically or using Reverdin needle techniques, based on 
surgeon’s preferences, may be used. Based on the published literature, it is reason-
able to cover the hernia defect with �–��cm mesh overlap to avoid hernia recurrences 
(primary UH repair open or MIS technique). The coated mesh is then secured to 
the abdominal wall using double crown absorbable or non-absorbable. [�� –�� ] The 
procedure may be performed either laparoscopically or robotically with some varia-
tions pertaining to docking and positioning. [ �� ]

�.� MIS: retro-rectus repair (Rives-Stoppa)

Several advances brought about by the prosthetics mesh industry, allowed for 
an effective intraperitoneal mesh placement for UH repair. However, safety prob-
lems have been raised and were reported in some cases series. In these series, late 
complication that emerged included adhesions, fistula formation, mesh migrations, 
and further damage to the abdominal viscera. In an attempt to reduce the incidence 
of these complications many authors proposed the placement of the prosthesis 
between the recto-muscle and posterior rectus fascia (retro-muscular) or between 
the posterior rectus sheath and the peritoneum when possible.
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Several methods have been suggested by different authors to achieve the 
retro-muscle or preperitoneal mesh placement. These techniques include theeTEP 
(enhanched-view Totally Extra-Peritoneal), MILOS (Minimally Invasive Less 
Open Sublay), Emilos, (Endoscopic/MILOS), Costa “the Brazilian technique”, 
TARUP (Robotic Transabdominal Retromuscular Umbilical Prosthetic) [ �� –�� ]. 
Moreover, some of these surgical techniques can be performed using minimally 
invasive approaches as posterior component separation technique (advancement 
of rectus-muscle), to allows reconstruction of large abdominal wall defects.

�.�  MIS: enhanced-view totally extraperitoneal (eTEP) retromuscular hernia 
repair

We describe eTEP technique popularized by Dr. Jorge Daes in ���� and 
Belyansky in ���� (used in inguinal hernia repair and in incisional ventral hernia 
repair), this technique enlarges the surgical field in comparison with the conven-
tional TEP procedure, this approach can be performed either laparoscopically or 
robotically. Equipment for laparoscopic instrumentation, as we have previously 
described, included: camera port, one ���mm blunt trocar, one ��mm trocars (all 
with balloon), ��° endoscope, bipolar coagulation clamp, monopolar coagulation 
scissor, articulating radio frequency device [�� , �� ]. The patient is placed supine 
with bilateral arms tucked by the sides.

Foley catheter is placed in all cases. Operating room table is flexed as indicated 
by Belyansky. [�� ] The monitor is placed in front of the surgeon. The key elements 
of port placement depend on defect extension, lower midline umbilical hernia 
defects or upside midline umbilical hernia defect (Figures � , � ). [ �� –�� ] The eTEP 

Figure 2. 
Port position for upper side defects (black line; red line trocars additional).
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umbilical hernia repair technique begins with a one side retro-rectus dissection. 
The first incision is indicated with by the camera view as in Figures � , � . The 
anterior rectus sheath is incised. The rectus muscle fibers are opened and working 
space is created with a balloon dissector. Carbone dioxide is used as in laparoscopic 
techniques to establish pneumoperitoneum. A �–��mmHg CO� pressure is set 
inside the working space. Dissection of one retro-rectus space is made with energy 
source (bipolar articulating tissue sealer or radio frequency device). Other trocars 
are placed as described in Figures � , � . Extra trocars can be placed if deemed 
necessary. Then crossing over to the contralateral retrorectus space, the two space 
are joined. Gentle dissection of the tissue is performed without violating the perito-
neum. Then the, right posterior sheath is dissected to achieve the right retro-rectus 
space. Dissection of right retro-rectus space is made and the right and left posterior 
sheath are divide both until arcuate line (Figure � ). Laterally the dissection is 
limited by the linea semilunaris. The hernia ring is dissected with reduction of the 
contents and hernia sac. Posterior defect is closed using �–� absorbable barbed 
sutures. The hernia defect is closed too with number � absorbable barbed suture. 
Mesh is positioned to cover umbilical hernia defect with ��cm of overlap. The mesh 
is secured with cyanoacrylate.

Figure 3. 
Port position for lover side defects (red line; black line trocars aditional).
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�. Surgical complications

Umbilical hernia repair is associated with good outcomes and a lower rates 
of hernias recurrences and overall complications. The hernia size and the fascial 
defect are important risk factors predicting surgical complications. There is still a 
spectrum of complications within each of these categories including minor wound 
separation and complete wound separation both of which would be categorized 
as wound dehiscence. The leading complications include wound complications 
(seroma, haematoma, infections), bowel injury and hernia recurrences. [�, �]. 
The disadvantage of synthetic mesh placement must be considered; however, no 
significant differences in complication rates when comparing mesh to suture repair.

Recent studies have shown lower rate of mesh complications. [�] Mesh infection 
complicates in most cases open ventral hernia repairs than laparoscopic repairs. 
Mesh erosion into the gastro-intestinal tract is published and likely an underre-
ported late complication of mesh placement particularly the intra-peritoneal mesh 
position which has been associated with erosion and the development of late fistula.

�. Conclusions

Since the original description by Mayo in ����, a wide variety of options became 
available for the repair of umbilical hernias, in order to reduce surgical morbidity 
and improve the patient’s quality of life. Umbilical hernia is a disease process that 
requires the general surgeon to have a wide armamentarium of repair techniques. 
An understanding of anatomy is key for tailored treatment. Utilization of advanced 
techniques requires careful patient selection, knowledge of abdominal wall 
anatomy and technical details in order to reduce the need for reoperations. Several 
of these innovations, including either minimally invasive techniques and the uses 
of different types and positions of meshes to be used in reinforcement. Despite this, 
it is clear that mesh repair of incisional and inguinal hernias reduces recurrence 
rates, the impact of mesh for umbilical hernia repair remains a subject of debate. To 
date, some prospective randomized controlled trials have addressed this question. 
These studies found lower recurrence rates after mesh versus primary suture repair, 

Figure 4. 
Left posterior rectus sheath is incised from cephalad to caudal direction.
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without a significant increase in the risk of wound-related infectious complica-
tions. Based on current evidence, primary hernia repair remains reasonable and 
appropriate only for small (��cm) umbilical hernias. As always, in abdominal wall 
reconstruction we believe that the specific technique for repair should be tailored to 
the individual patient.
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