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ABSTRACT

Introduction There is a paucity of clinical data on
pediatric epigastric hernias despite them accounting for
up to 6% of all hernia repairs in children. We aimed to
provide additional data to supplement those 117 cases of
a recent systematic review and to further clarify the role of
ultrasound in diagnosing pediatric epigastric hernia.
Methods We retrospectively included all 60 patients
treated for epigastric hernias in children in two tertiary
pediatric surgical departments within 12 years.
Associations were tested via point-biserial correlation
analyses.

Results Epigastric hernias primarily affected preschool
children with a median age of 39 months. The vast
majority of patients (88%) presented with swelling that
was occasionally (30%) accompanied by pain. Fascial
defects could be found during clinical examination in 45%
of patients with a median size of 5 mm (95% Cl 3 to 10).
Smaller defects were less likely to be palpable (r=—0.44,
95% Cl —0.08 to —0.7, p=0.021). Likewise, ultrasound
was used more frequently with smaller fascial defect sizes
(r=—0.51,95% CI —0.16 to —0.74, p=0.007). Laparoscopic
repair was used in 11 patients (19%) and more often
(4/11) in combination with another simultaneous procedure
than open repair (11/48).

Conclusions Epigastric hernias are primarily a condition
of the preschool child. Ultrasound can be beneficial if

the diagnosis cannot be made clinically; otherwise, it

is abdicable if it does not change the management of

the patient’s epigastric hernia. Laparoscopic repairs

might be beneficial for children with multiple defects or
simultaneous procedures.

INTRODUCTION

Ventral hernias, among which epigastric
hernias are the most frequent, accounted for
6% of all pediatric hernia repairs in an anal-
ysis of the Military Health System Data Repos-
itory of the USA." Likewise, 4% of all hernia
repairs in a relatively large retrospective anal-
ysis were epigastric hernias.” Despite these
numbers, a recent systematic review identi-
fied clinical information on only 81 pediatric
patients in the literature.” Together with their
simultaneously reported 36 patients,” there
is clinical information from just 117 patients,
which we consider a relevant paucity of
data. We aimed to address this by providing

> Andreas C Heydweiller®

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Epigastric hernias are relatively frequent in children,
but clinical data are scarce, with only 117 cases de-
scribed in the literature thus far.

WHAT THIS STUDY ADDS

= Patients might benefit from an ultrasound examina-
tion if their epigastric hernia cannot be diagnosed
clinically or not localized preoperatively.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Ultrasound for epigastric hernia should be reserved
for equivocal cases in which it alters the man-
agement and is ordered by the treating pediatric
surgeon.

additional clinical information on this condi-
tion with relevant case numbers. Despite
these limited data, there is a debate regarding
whether ultrasound would be helpful to diag-
nose the condition® or not.> As ultrasound is
frequently used in one of our centers, we also
aimed to further address this issue.

PATIENTS AND METHODS

We retrospectively included all patients below
18 years of age diagnosed with epigastric
hernias in the two participating tertiary pedi-
atric surgical departments from 1 January
2009 to 31 December 2020. The available
data were screened for misclassified umbil-
ical or incisional hernias, but none were
identified. Patients were identified via the
specific diagnosis codes according to the
International  Statistical ~Classification of
Diseases and Health Related Problems in the
German Modification for an epigastric hernia
(K43.60/K43.70/K43.90). Data extraction
with anonymization at the source was carried
out by specifically trained chart abstractors
using a prespecified data extraction chart,
which was occasionally cross-checked to
ensure the quality of extracted data as recom-
mended elsewhere.” We collected informa-
tion on age, sex, body weight and height,
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symptoms on presentation, clinical findings, defect size,
the preoperative use of ultrasound for diagnosis, and
operation times. As there are no clear distinctions in the
literature of what accounts for a periumbilical, supraum-
bilical and an epigastric hernia,” we used the following
definitions: periumbilical hernias were those immedi-
ately adjacent to the umbilical ring but were excluded
from the analysis because they frequently occur in asso-
ciation with umbilical hernias. Supraumbilical hernias’®
were those epigastric hernias that were located up to 3 cm
rostral to the umbilicus because anatomical studies have
shown that the linea alba may have different properties
there compared with more rostral parts’ '’ and are clini-
cally thought to be different from umbilical hernias.'" '*
All more rostrally located epigastric hernias were consid-
ered true epigastric hernias. Ultrasound examinations
were ordered at the discretion of the treating surgeon
in both centers. All ultrasound examinations of epigas-
tric hernias were conducted by board-certified pediatric
radiologists in a standardized fashion. Open repairs,
illustrated elsewhere,® were usually performed via a trans-
verse incision, in some cases with larger hernias via a
longitudinal incision, located directly above the preop-
eratively marked hernia. Subcutaneous tissue was tran-
sected using electrocautery until the hernia was reached
and exposed circumferentially. Following manual reduc-
tion of the hernia or if it was unsuccessful, the herniated
fat was ligated and divided, and the fascia was closed
using simple interrupted sutures. Available fascial defect
sizes were measured intraoperatively and taken from the
operation notes. The laparoscopic approach used in this
report has been described in detail elsewhere.'? Statistical
analysis was conducted using R' (V.8.5.3) with its generic
stats4 package. Differences in medians of numeric vari-
ables were compared via Mood’s test, and correlation
analyses used point-biserial correlation from the correla-
tion package'® (V.0.8.0)."° The normality of the data was
checked via the Jarque-Bera test from the tseries package
(V.0.10-52)'" supported by visual analysis of QQ plots.
Homogeneity of variance between groups was tested via
Levene’s test using the car package (V.3.0-7)."® Symptoms
and results of the clinical examination, as dichotomous
variables, were compared between males and females
using Barnard’s test'” provided in the Barnard package®
(V.1.8) as described elsewhere.?! 2 In the jurisdiction of
our ethics committees, retrospective analyses of routine

clinical data with anonymization at the source are waived
from institutional review board approval.

RESULTS

We included 60 patients, of which 28 were females,
resulting in an almost even sex ratio of 1:1.14. The median
age of patients was 39 months (IQR 24-77 months).
There were no differences between sexes in terms of age
and body mass index (table 1).

One patient had two epigastric hernias, and another
even had three epigastric hernias at different positions
of the midline. Three (5%) patients had a coexisting
inguinal hernia, and four (7%) had a coexisting umbil-
ical hernia. An incisional hernia following a laparoscopic
appendectomy was present in another patient. The
leading symptom on presentation was pain in 18 (30%)
patients, which occurred conjointly with swelling in 15
of them, while the remaining three patients had pain
without visible swelling. Swelling was present in 53 (88%)
patients during clinical examination, resulting in four
(7%) patients who had a history of swelling that vanished
spontaneously and could not be reproduced by maneu-
vers to increase the intra-abdominal pressure. A fascial
defect was palpable in 27 (45%) patients. There was no
difference in the distribution of symptoms between sexes
(table 1).

Of those patients in whom the patient records were
detailed enough to assess this aspect, 25 (42%) hernias
could be classified as supraumbilical and 28 (47%)
as truly epigastric, while it remained unclear in seven
patients. Lateralization of the hernias could be assessed
in 36 patients, in whom 30 hernias were localized in the
midline, while three were left (two supraumbilical) and
three epigastric hernias right of it. In the remaining
24 patients, the recorded information was not detailed
enough to clearly answer this question. Fascial defects
had a median size of 5 mm (95% CI 3-10). Supraumbil-
ical hernias had numerically larger fascial defects with a
median of 10 mm (95% CI 2 to 15, n=7) compared with
epigastric hernias with a median of 3 mm (95% CI 2 to
9, n=17), but this was not the case statistically (z=0.289,
p=0.773). As expected, smaller fascial defects were less
likely to be found during clinical examination (r=-0.44,
95% CI -0.08 to -0.7, p=0.021, n=27). Consequently,
those patients with a smaller fascial defect size (figure 1A)

Table 1 Demographic details of the included patients
Whole cohort Females Males

Variables N=60 n=28 n=32 P value
Age in months, median (IQR) 39 (24-77) 26.5 (17-53) 51 (28-101) 0.266
Body mass index in kg/m2, median (IQR) 16.6 (15.2-18) 16.9 (14.3-17.3) 16.6 (15.5-18.4) 0.556
Pain, n (%) 18 (30) 7 (25) 11 (34) 0.530
Swelling, n (%) 53 (88) 24 (86) 29 (91) 0.621
Palpable fascial defect, n (%) 27 (45) 14 (50) 13 (41) 0.530
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Figure 1 Comparative ultrasound images of epigastric
hernias with small and large defect sizes. (A) Small fascial
defect. (B) Large fascial defect with visibly herniated pre-
peritoneal fat inside the hernia sac. The symbols in both
panels denote size measurements of the fascial defects and
the hernia sac in B.

were more likely to have had an ultrasound to establish
the diagnosis (r=—0.51, 95% CI -0.16 to —-0.74, p=0.007,
n=27) (table 2) compared with those with a larger fascial
defectsize (figure 1B). Ultrasound was used in 16 patients
and confirmed the diagnosis of an epigastric hernia in all
of them by visualizing a fascial defect.

Of the 60 patients, 59 received operative defect closure,
which was performed laparoscopically in 11 (19%)
patients, while the remaining patients were treated with
open repair. The laparoscopic approach (median 52
min, 95% CI 25 to 100) was only numerically associated
with a longer median operation time (z=1.815, p=0.07)
compared with the open procedure (median 30 min,
95% CI 27 to 37). Parallel procedures influencing the
operation times were common: 36% (4/11) of laparo-
scopically operated children had at least one parallel
procedure, and 23% (11/48) of open repairs had at least
one parallel procedure. Complications following the
procedure were rare and occurred in only two patients,

one of whom experienced a postoperative hematoma
and the other of whom had persistent localized pain
following the operation.

DISCUSSION

Although epigastric hernias in children are common,
they are only mentioned incidentally in seminal works**
and textbooks of pediatric surgery,” ** while there is an
official clinical guideline for the adult population.® For
children with epigastric hernias, there are only limited
clinical data available from cohorts with small sample
sizes. A recent systematic review identified only 81 chil-
dren since the 1960s,” which is surprising for a condition
that accounts for 4%-6% of all pediatric hernia repairs." ®

As in the systematic review,” preschool children were
the common age group for pediatric epigastric hernia
in our cohort, although others noted another peak in
infants' * or older children,” which might represent a
different preference for the timing of surgery.S Similar
to preceding reports,”® the majority of children in our
series presented with asymptomatic swelling, while local-
ized pain was the major complaintin 30% of the included
patients. This finding corroborates previous reports with
38%* and 31%” of patients experiencing localized pain.
As reported before,”” the majority of cases occurred in
the midline of the abdomen, whereas paramedian epigas-
tric hernias were rare. Preceding research reported the
fascial defects to be small with a median of 8 mm® and a
mean of 7 mm,2 while we found a median fascial defect
size of 5 mm that was even larger in supraumbilical hernias
with a median of 10 mm. Larger defect sizes of up to 25
mm have been described,2 and we noticed a maximum
defect size of 20 mm in our series in a 2-year-old girl. In
our series, nine patients had fascial defects of 10 mm or
more.

At the opposite site of the spectrum, there are those
patients with small fascial defects: due to the difficulty of
palpating them, it has been advised to regularly mark the
site of the hernia preoperatively, as it may be difficult to
identify it in the supine and relaxed patient.”® We have
been able to establish this association using correlation
analyses and indeed found that small fascial defects are
much less likely to be found during clinical examination.
The palpable fascial defect is not a prerequisite to make
the diagnosis: the diagnosis is mainly established by the
presence of a (para)median swelling in physical exam-
ination.” ¥’ The aspect of the palpable fascial defect is

2323

Table 2 Clinical information separated by the use of ultrasound

Palpable fascial Supraumbilical Open
Fascial defect size defect (%) hernias (%) Swelling (%) Pain (%) repair (%)
Ultrasound 5 mm 3(19) 3(19) 13 (81) 6 (38) 13 (81)
(n=16) (IQR 1-7, n=13)
No ultrasound 7.5 mm 24 (55) 22 (48) 40 (91) 12 (27) 35 (80)
(n=44) (IQR 3.25-10, n=14)

Konig TT, et al. World Jnl Ped Surgery 2023;6:6000544. doi:10.1136/wjps-2022-000544

ybuAdoo Ag pajoalold 1senb Ag G20z ‘8z Iidy uo jwoo fwg sdimy/:dny woly pspeojumod "£20Z IMdy 9 Uo #45000-2202-sdIM/9eTT 0T Se paysiignd 1s1y :A18bins pad |ur plUoM


http://wjps.bmj.com/

relevant because the swelling will often disappear in the
operating room, but this can be addressed by preoper-
ative marking of the localization of the swelling before
induction of anesthesia.”* Consequently, the use of ultra-
sound in pediatric epigastric hernia has been debated:
some considered it to be exceptional, as the clinical
examination will almost always establish the diagnosis,’
while others assumed ultrasound to be useful to establish
the diagnosis because in the majority of cases, the fascial
defect was not detected without ultrasound.* Ultrasound
has been a valuable tool in the evaluation of abdominal
wall hernias for decades,” and due to its high sensitivity
and specificity, it may be advantageous when the clinical
examination is equivocal.” The most relevant among
these is the differentiation between umbilical hernias
and supraumbilical hernias”: ideally, epigastric hernia
could easily be discerned from umbilical hernias due
to a distance to the navel as exemplified by Tinawi and
Stringer” or due to a characteristic U shape of the umbi-
licus being pushed downward by the epigastric hernia as
shown by Shastri and Gilmer.” If the clinical examina-
tion alone could not allow differentiation between these
two types of hernia, ultrasound would most likely do so.
This differentiation in equivocal cases is also of clinical
relevance, as the management differs: while epigastric
hernias are usually scheduled for elective repair once
diagnosed,”® watchful waiting for spontaneous closure
for asymptomatic umbilical hernia until the age of 4
years has been recommended by a systematic review.”' In
addition, in umbilical hernias, the defect size is associ-
ated with the odds of spontaneous closure, with larger
defects being less likely to close spontaneously,”® so the
information gained by ultrasound could even be of rele-
vance for counseling the patient’s family if an umbilical
and not an epigastric hernia is diagnosed. However, ultra-
sound should not be part of the routine care for epigas-
tric hernia, as it is recommended to refer patients to
secondary pediatric surgical care anyway if an epigastric
hernia is suspected.

In our series, four (7%) patients presented only with
a history of swelling but neither a palpable fascial defect
nor reproducible swelling in the clinical examination.
There might be a role for parental photographs to
confirm the presence of an epigastric hernia, either as
a virtual diagnosis™ or if a mass is not palpated on clin-
ical examination. Ultrasound may play a limited role in
preoperative localization in cases where a mass cannot
be palpated. In this case, ultrasound would reliably iden-
tify the fascial defect and thus enable the preoperative
marking of the level of the fascial defect. One may also
argue that these children might rather be observed until
the hernia becomes apparent, but one of the affected
children in our series was symptomatic with abdominal
pain, so observation would not have been indicated, as
is commonly described in seminal works.** Moreover, it
has been described that fascial defects in children tend
to enlarge during observation or become symptomatic,”
but additional data on the natural progress of epigastric

hernias are missing in children.” In addition, many kids
will find rubbing of the hernias against their clothes irri-
tating.” * In addition to these aspects, it must be taken
into account that epigastric hernias might have a rele-
vant risk of non-elective repair, which would be accompa-
nied by an increased anesthetic risk. As the literature and
subsequently the opinions of pediatric surgical depart-
ments assessed by Tinawi and Stringer” are divided on the
point of whether asymptomatic epigastric hernias should
be repaired, some recommend it,2 4735 While others
prefer watchful waiting,"* ?” we counsel the parents on
both treatment options, but usually, in our experience,
the parents will opt for the operative repair.

Although our study is the first to include both laparo-
scopic and open epigastric hernia repairs, it cannot be
seen as a comparative study. A relevant portion of the
laparoscopic hernia repairs were conducted in patients
with specific circumstances, such as multiple epigastric
hernias, concomitant repair of an incisional hernia or
other simultaneous operations. Therefore, the number
of comparable cases is just too small to derive a reliable
result in the comparison of both techniques. Neverthe-
less, having both techniques within one cohort indicates
that laparoscopy might indeed be beneficial if there are
multiple defects’” or concomitant procedures to be under-
taken, while we generally favored the open approach if a
single epigastric hernia was to be repaired.

In addition to the retrospective nature of our study,
a further limitation is that we cannot provide the direly
needed” long-term data on the spontaneous course of
an epigastric hernia and the risk of recurrence following
epigastric hernia repair, particularly in children with
larger fascial defect sizes. Another limitation of our study
is a portion of missing clinical data in several patients,
which is common in all reports of pediatric epigastric
hernias®® and thus not specifically caused by poor docu-
mentation in our centers. Administrative data might be
helpful in covering these issues, although the currently
available reports did not assess recurrences' or did explic-
itly exclude them by their study design.*> Another limita-
tion is that the use of ultrasound was different between
the two study centers, which is likely to have introduced
additional bias besides the one that is caused by the
treating pediatric surgeon deciding whether an ultra-
sound should be conducted or not.

To date, our study represents the largest cohort of
epigastric hernias in children, increasing the available
information in the literature by more than 50%. In addi-
tion, due to the routine use of ultrasound in one of the
two study sites and infrequently in the other study site,
our study was able to provide further insight into the
role of ultrasound in pediatric epigastric hernias. Its use
might be beneficial in patients in whom an epigastric
hernia cannot be diagnosed clinically or if a preopera-
tive marking of the level of the hernia was impossible,
as preceding research demonstrated that point-of-care
ultrasound in the operating room will reliably detect
the fascial defect.”® However, outside this limited range
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of indications, ultrasound for pediatric epigastric hernia
is not a necessity for diagnosis or management and
would put an undue burden on radiology departments
if ordered routinely.”® Consequently, the treating pedi-
atric surgeon, who will see the child because a referral
to secondary care is recommended,” should decide
whether an ultrasound examination of an epigastric
hernia is necessary.
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