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Epigastric hernias are relatively uncommon in children, and there is a paucity of
literature on their incidence, presenting features, natural history, and surgical outcomes. A systematic review was conducted according to PRISMA guidelines. Articles
describing the incidence, outcome, and interventions for pediatric epigastric hernias,
both open and laparoscopic, were analyzed. Eight relevant articles published between
1975 and 2019 were included in the analysis. Of 81 children, 58% were females, 35%
were symptomatic and 8% were multiple. All hernias contained preperitoneal fat only
and were repaired using standard open surgery or laparoscopic techniques. No
recurrences were recorded. In a personal series of 37 hernias in 36 children of median
age 4 years, there were no recurrences; however, this series included two children with
a recurrent or persistent epigastric hernia after surgery by others. Epigastric hernias in
children are relatively uncommon. They typically contain only preperitoneal fat but
more than a third are symptomatic. Standard open repair can be undertaken with
minimal morbidity. Laparoscopic repair takes longer and provides a marginal cosmetic
beneﬁt.

Introduction

Materials and Methods

Epigastric hernias are relatively uncommon in children.
Typically, they consist of a protrusion of preperitoneal fat
through a fascial defect in the linea alba that produces a
visible and palpable midline lump between the xiphoid
process and the umbilicus. Most are asymptomatic but
they can cause localized discomfort, particularly with exercise, and may become acutely painful if incarcerated. Standard repair is via a short transverse epigastric incision, but in
recent years several authors have advocated laparoscopic
repair. There have been remarkably few studies on pediatric
epigastric hernias and the etiology, prevalence, natural history, and indications for surgery are not well described. We
undertook a systematic review to describe what is currently
known about these hernias and report our own experience.

Systematic Review
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This was conducted according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement.1

Identiﬁcation of Studies
The literature search was undertaken using MEDLINE,
EMBASE, and the ﬁrst ten pages of Google Scholar using
the following keywords: “epigastric” or “linea alba,” and
“hernia,” and “children” or “pediatric.” The search was
completed on the 28th February 2020. Reference lists
of all relevant articles were searched for additional
studies.
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Inclusion/Exclusion Criteria
All English language articles documenting incidence, treatments, or outcomes for epigastric hernias in children aged
17 years or younger were included. Review articles providing
no novel patient data, studies of other types of ventral
abdominal wall hernias, and studies with no speciﬁc data
on epigastric hernias were excluded. Given the limited
literature on pediatric epigastric hernias, case reports that
reported novel ﬁndings were included.

Study Selection and Data Extraction
One author (G.K.T.) screened abstracts of potentially relevant
studies and both authors independently reviewed all relevant full text articles using a standardized data-extraction
template.

Outcomes
The prevalence, sex distribution, age and symptoms at
presentation, operative technique and ﬁndings, and clinical
outcomes were analyzed.

Personal Series
A retrospective review of the senior author’s (M.D.S.) experience during the 7-year period between June 2013 and
July 2020 was undertaken. Our policy is to offer elective
repair after the age of 1 year. Age, sex, clinical features,
operative details, concomitant pathology, and outcomes
were reviewed. All patients were clinically reviewed 3 to
6 months postoperatively and advised to return if they
developed any future problems.

Personal Series

Results
Systematic Review
Seventeen articles were selected for full-text assessment
(►Fig. 1), and eight reports were included in the ﬁnal
analysis. Five were retrospective reviews of an institutional
cohort,2–6 two were small case series,7,8 and one was a case
report9 (►Table 1). Another case report of a giant congenital
epigastric hernia in a 6-month-old boy who also had a
congenital right lumbar hernia appears to describe a unique
and different pathology and was not included.10 Studies
were published between 1975 and 2019 and collectively
reported a total of 81 patients (47 females) ranging in age
from birth to 17 years at presentation. There was considerable heterogeneity between the studies in relation to patient
selection, operative technique, and follow-up.
Only one study indirectly estimated the frequency of
epigastric hernias in children; Coats et al from Missouri
concluded that epigastric hernias accounted for 4% of all
pediatric hernias presenting to their institution over a 14year period.2
Six studies reported on symptoms (►Table 1).2,4,6–9 The
most detailed study included 40 patients, 15 (38%) of whom
had epigastric pain or a tender epigastric lump, although
more than half of this cohort were too young to reliably
report symptoms.2 All children had a palpable midline
epigastric lump, which was initially overlooked in a few.2
European Journal of Pediatric Surgery

Hernias were variably reducible. Bugenstein and Phibbs
reported two children with chronic recurrent abdominal
pain that they eventually attributed to an epigastric hernia.7
The size of the palpable epigastric lump and distance from
the umbilicus were inconsistently reported, but all lesions
were less than 20 mm.
Almost all reported children underwent surgical repair
(►Table 1); two were lost to follow-up during a period of
observation.2 All operated hernias were found to contain
preperitoneal fat protruding through a defect in the linea
alba. The mean width of the linea alba fascial defect was
recorded as 7 mm in one study (range ¼ 2 mm–2.5 cm) and
did not correlate with age.2
In publications up to 2,000, a standard open repair was
used, but subsequent reports have focused on laparoscopic
repair for all cases3,5 or for those not accessible through an
umbilical incision.4 Laparoscopic repair has been performed
using a variety of techniques including two separate ports,3,5
and “single incision” with either two ports,4,6,8 or one.9
Operative times for laparoscopic repair varied considerably
from a mean of 25 minutes4 up to 80 minutes.8
Multiple epigastric hernias and concomitant abdominal
wall hernias were identiﬁed in a small proportion of children.
In total, 12 of the 81 patients (15%) had a concomitant umbilical
hernia at presentation,2,5,8 and six (8%) of the 79 children that
underwent operative repair were found to have two or three
separate linea alba defects at the time of surgery.2,5
The duration of follow-up varied greatly (►Table 1), but
no postoperative complications or recurrent epigastric hernias were reported.
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During a 7-year period, the senior author repaired 37 epigastric hernias in 36 children (►Table 2). At least eight
hernias had been noticed at or soon after birth. Two of the
36 children were referred for the treatment of a recurrent or
persistent epigastric hernia after a previous repair by another surgeon (6 years and 5 months before) and one child had
two synchronous epigastric hernias.
All repairs were undertaken as day-case procedures and
combined with an umbilical hernia repair in six children and
an inguinal herniotomy in one. One child stayed overnight
because of postoperative upper respiratory tract symptoms,
but no other postoperative complications were recorded. The
width of the fascial defect in the linea alba was measured in
18 children and was a median of 3 mm (range ¼ 2–5 mm). No
child developed a recurrence after a median interval of 4.2
years. One 8-year-old girl required subsequent surgery for
a second epigastric hernia at a site separate to the original
hernia repair.

Discussion
Relatively little is known about the prevalence, etiology, and
natural history of epigastric hernias in children. In common
with other systematic reviews, the heterogeneity of the data
limits the analysis, but some conclusions and recommendations are possible.
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Fig. 1 PRISMA ﬂow chart.

Prevalence
The prevalence of epigastric hernias in children is unknown
and many may go undetected. Adult autopsy studies are not a
useful guide since epigastric hernias in adults may also be
acquired. A national 5-year study from Denmark comprising
2,412 patients undergoing epigastric hernia repair found a
bimodal distribution with a small peak in childhood and a
much larger peak in middle-aged adults; the 5-year prevalence rate of repaired epigastric hernias in individuals younger than 20 years was no greater than 0.02% of the
population.11 An older report from a children’s hospital in
the United Kingdom identiﬁed only one acute referral with
an epigastric hernia during a 3-year period in contrast to 338
acute referrals with an inguinal or umbilical hernia.12 Al-

though previous reports have suggested a male or female
bias,4,6 the sex incidence of epigastric hernias in children is
probably similar,11 as seen in our series.

Pathogenesis
Epigastric hernias in children are mostly, if not exclusively,
congenital. In contrast, epigastric hernias in adults may be
congenital13 or acquired14; it is not known if the latter
develop from a focal congenital weakness or defect in the
linea alba or if they arise de novo. In adults, numerous risk
factors for the development of an epigastric hernia have been
identiﬁed including obesity, chronic cough, smoking, physical straining, chronic steroid use, pregnancy, diabetes mellitus, and increasing age.14,15
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2

8

Deie et al (2016)8

Jun et al (2019)6
5:3

1:1

5:5

Abbreviations: mo, months; y, years.

10

Moreira-Pinto and
Correia-Pinto
(2015)5

0:5

6:7

15:25

1:1

Sex
M:F

Not stated

3 mo and 7 y

Not stated

Not stated

Not stated

Mean ¼ 4.3  5.2 y
(range 0–17)
12 (30%) at birth–1 mo
8 (20%) ¼ 1–23 mo
9 (23%) ¼ 2–5 y
7 (17%) ¼ 6–12 y
4 (10%) ¼ 13–18 y

8 and 9 y

Age at presentation

Mean ¼ 1.8 y
(2 mo–4 y)

Laparoscopic

Laparoscopic

Laparoscopic

Median ¼ 6.6 y
(1.9–11.8)
3 and 7 y

Laparoscopic

Laparoscopic

Open

Open

Surgica
approach

Median ¼ 6.4 y
(4.4–12.6)

Mean ¼ 2 y

38 had surgery
(age not stated)

8 and 9 y

Age at surgery

Preperitoneal fat

Preperitoneal fat

Preperitoneal fat
three defects in one

Preperitoneal fat;
“incarcerated”

Preperitoneal fat;
“incarcerated” in
nine

Preperitoneal fat
Fascial defect 7  6
mm
Multiple hernias in
ﬁve children

Preperitoneal fat

Operative findings
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Epigastric
lump  localized
discomfort with
exercise
Nausea and vomiting in some

Visible lump >year
in both
1 had concomitant
umbilical hernia

Symptoms not
reported

Intermittent pain

Not reported
Six had concomitant umbilical
hernia

18 (45%) asymptomatic reducible
lump
15 (38%) epigastric
pain >on exercise
or tender epigastric
lump
7 (18%) asymptomatic nonreducible
lump
5 had concomitant
umbilical hernia

Recurrent abdominal pain and tender
epigastric midline
lump

Presentation

1–12 mo

2y

2–12 mo

4–18 mo

6–35 mo

Unknown

Unknown

Follow-up

No complications
or recurrence

No complications
or recurrence

No complications
or recurrence

No complications
or recurrence

No complications
or recurrence

No complications
or recurrence

No complications
or recurrence
Symptoms resolved

Outcomes

Epigastric Hernias in Children

Babsail et al (2014) 4 5

13

2

Bugenstein and
Phibbs (1975)7

Albanese et al
(2006)3

n

Study (year)

Table 1 Published series of pediatric epigastric hernia (case report excluded)
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No. of patients
(hernias)

36 (37 hernias)

Male:Female

19:17

Median age at
surgery (range)

4 (1.5–12) y

Presenting features

20 asymptomatic
Nine localized discomfort
(often worse with exercise)
Two acute pain and tenderness
Five not documented

Concomitant
pathology

Six umbilical hernia
One inguinal hernia

Operative ﬁndings

Median defect size 3 mm
(range ¼ 2–5 mm) (n ¼ 18)

Outcomes

No recurrence

The linea alba is composed of a trilaminar meshwork of
overlapping oblique and transverse collagen ﬁbers.16 Four
main theories on the pathogenesis of epigastric hernias have
been proposed. First, a congenital weakness in the linea alba
created by a perforating blood vessel13,17; however, in children there is rarely a signiﬁcant vessel visible within the
protruding fat. Second, a congenital weakness due to a
variable pattern of decussating ﬁbers that make up the linea
alba18; this is not supported by biopsy or cadaver studies.13,14,16,19 Third, an acquired defect in the linea alba due
to forceful contraction of tendinous ﬁbers from the diaphragm inserting into the posterior aspect of the linea
alba, for example, from coughing18; this does not account
for epigastric hernias that are present at birth. Finally,
alterations in the collagen and elastin composition of the
linea alba,20 or the thickness and density of its ﬁbers,16,19
factors which may also be important in the pathogenesis of
adult epigastric hernias.

143

Clinical Features
In children, epigastric hernias are typically small and not
true hernias since they contain only preperitoneal fat. In
contrast, epigastric hernias in adults may be large with a
peritoneal sac which may contain omentum or even bowel.13,15,17 There is one report of an infant with a giant
congenital epigastric hernia containing viscera, but this child
also had a lumbar hernia suggesting a more generalized
abdominal wall weakness.10 Epigastric hernias in children
are usually recognizable as a visible and palpable subcutaneous lump overlying the linea alba above the umbilicus
(►Fig. 2A); occasionally, the lump lies slightly to one or other
side of the midline or there may be more than one hernia. The
lump may or may not be reducible. The majority of epigastric
hernias are asymptomatic at presentation. Just over one third
of cases in our series complained of localized discomfort or
pain, similar to the proportion in the only other study
reporting more than 30 pediatric cases.2 Vague or recurrent
chronic abdominal symptoms have been attributed to the
hernia, but this is difﬁcult to prove.7 Diagnosis is easily made
by clinical examination. Conﬁrmation by ultrasound imaging6 is rarely required. In children, a concomitant umbilical
hernia may be present2,3,8 as noted in our series (►Fig. 2B).

Natural History
Several authors have suggested that epigastric hernias in
children are capable of healing spontaneously,8,9,21 but
others dispute this.4 We have never encountered such a case.

Management
Untreated epigastric hernias may become larger (►Fig. 2C)
and/or painful. Thus, elective repair is often recommended,
even in asymptomatic cases.2 Others restrict repair to symptomatic4 or persistent hernias8 (►Table 3). Similarly divergent advice exists with adult epigastric hernias.22,23
Day-case operative repair is generally straightforward
provided the site of the hernia is marked accurately before
general anesthesia. At operation, distinguishing herniated
preperitoneal fat from subcutaneous fat can be difﬁcult, but
the former often appears yellower and is seen as a discrete

Fig. 2 (A) A 3-year-old boy with a typical epigastric hernia (arrow). (B) A 18-month-old infant with an epigastric (arrow) and small umbilical
hernia. (C) A 45-year-old man with an asymptomatic epigastric hernia since birth (arrow). The small scar visible above the hernia is from a
laparoscopic port site for a previous cholecystectomy.
European Journal of Pediatric Surgery
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Table 2 Results from a personal series of children with repaired
epigastric hernias (2013–2020)
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Table 3 Information regarding epigastric hernias on children’s hospital websites
Hospital

Source

Latest access
date

Prognosis/Outcome information

Management recommendation

Children’s Hospital of
Orange County
United States

https://blog.
chocchildrens.org/hernias-children/

12/9/20

“They can cause some discomfort and they do not go
away on their own”

“When we ﬁnd them,
we ﬁx them”

Children’s Hospital of
Philadelphia
United States

https://www.chop.edu/news/recognizing-and-caring-hernias

10/9/20

“Surgery is required to
ﬁx this type of hernia”

Children’s Hospital of
Wisconsin
United States

https://kidshealth.org/CHW/en/parents/
epigastric-hernias.
html?WT.ac¼p-ra

12/9/20

“Many are small, cause
no symptoms, and do
not need treatment.
Larger ones that do
cause symptoms will
not heal on their own,
but surgery can ﬁx the
problem”

Children’s Minnesota
United States

https://www.
childrensmn.org/educationmaterials/childrensmn/article/18005/epigastrichernia/

12/9/20

Great Ormond Street
Hospital
England

https://www.gosh.
nhs.uk/conditionsand-treatments/conditions-we-treat/umbilical-and-epigastrichernia

5/9/20

Nemours Children’s
Hospital
United States

https://kidshealth.org/en/parents/epigastric-hernias.html

4/9/20

“Many are small, cause no
symptoms, and do not need
treatment. Larger ones that
do cause symptoms will not
heal on their own, but surgery can ﬁx the problem.”
“Epigastric hernias do not go
away without treatment”

“Doctors may repair
them with surgery if a
hernia causes
symptoms”

PennState Health
Children’s Hospital
United States

https://childrens.
pennstatehealth.org/surgery/patientcare-and-treatment/hernia-problems-inchildren

30/8/20

“An epigastric hernia will not
resolve on its own. An epigastric hernia is more annoying than dangerous”

“Most people will
choose to have them
repaired”

Royal Children’s Hospital,
Australia

https://www.rch.org.au/kidsconnect/
prereferral_guidelines/Epigastric_hernia_prereferral/

11/9/20

“…does not close spontaneously.” “Usually asymptomatic and virtually never
becomes infected”

“Refer to outpatient
department general
surgery when there are
symptoms or for cosmetic concerns”

Seattle Children’s
United States

https://www.
seattlechildrens.org/pdf/PE2110.pdf

6/9/20

“This type of hernia will not
close on its own...” “If not
repaired, the hernia may get
bigger or become painful”

“…must be repaired
with surgery within a
few months after ﬁnding it or sooner if your
child is in pain”

The Children’s Hospital, Oxford University
Hospitals
England

https://www.ouh.nhs.uk/patient-guide/leaflets/ﬁles/39032Phernia.pdf

12/9/20

“An epigastric hernia is not
usually a serious problem,
but it may become painful or
tender due to trapped fat”
“Surgery is the only way to
repair an epigastric hernia; it
will not go away on its own”

“We would usually
recommend that an
epigastric hernia is
repaired with a simple
operation, especially if
it is causing symptoms
or is very prominent”

European Journal of Pediatric Surgery
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“Children with epigastric
hernias do well. Recurrence
of the hernia is rare”

“Call the clinic if your
child feels pain in the
hernia”

“Epigastric hernias are
usually repaired only if
they are causing discomfort or getting in
the way of normal everyday life and
activities”
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3 Albanese CT, Rengal S, Bermudez D. A novel laparoscopic tech-
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Conclusion
This systematic review and personal series of epigastric
hernias in children attempts to summarize what is currently
known about this topic. There are some major gaps in our
knowledge, particularly around the etiology, pathogenesis,
and natural history of epigastric hernias. The role of laparoscopic repair remains questionable.
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lump emerging through a distinct defect in the linea alba. In
children, epigastric hernias within 1 to 2 cm of the umbilicus
can be repaired via a periumbilical incision, while others are
repaired by a short transverse incision directly over the
swelling. Complications are rare but include wound infection, hypertrophic scarring, and recurrence. Recurrence after
open epigastric hernia repair in adults may be as high as 10 to
15%, depending on the body habitus and the technique used,
for example mesh or suture repair.15 Although long-term
data in children are lacking, recurrence appears to be rare.
In recent years, several publications have advocated laparoscopic repair of pediatric epigastric hernias.3–6,8,9 Purported advantages include quicker surgery,6 improved
cosmesis,3–5 reduced postoperative pain,6 and the identiﬁcation of multiple linea alba defects.6 No study has compared
open versus laparoscopic repair of epigastric hernias in
children. Further, laparoscopic repair carries a small risk of
a trocar injury, it involves stripping away peritoneum at the
site of the hernia (with the theoretical risk of intra-abdominal adhesions), is more expensive and has a marginal cosmetic beneﬁt. Port placement has included two 3-mm ports
in the left ﬂank,3 a 5-mm subumbilical and additional 3-mm
port,4,5 a single 5-mm subumbilical port,9 and a 2-cm
vertical umbilical incision with or without an additional 3mm port.6,8 Operative times have ranged from 253,4 to
80 minutes.8 Endotracheal intubation is generally used for
laparoscopy,6 whereas open repair can be performed with a
laryngeal mask. Recent guidelines in adults have recommended open repair for small epigastric hernias but suggested that laparoscopic repair may be beneﬁcial for hernias
larger than 4 cm and in patients with multiple defects or at
higher risk of postoperative wound infection.24
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