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Abstract
Internal Hernia (IH) is a rare cause of Small Bowel Obstruction (SBO) associated with a high risk
of strangulation and mortality if left untreated. Due to increasing complex abdominal surgeries, the
incidence of acquired IH has also increased over the years as opposed to congenital IH that remain
relatively unchanged. Regarding the several types of IH, congenital transmesocolic hernia of the
transverse colon is a very rare type with only few cases previously reported in the literature.
We here in report the case of a 77-year-old female patient who presented to our emergency
department with an acute abdominal pain and vomiting. The plain abdominal radiograph
demonstrated signs of SBO and the abdominal computed tomography revealed findings highly
suggestive of an IH. A congenital transmesocolic hernia of the transverse colon was confirmed on
laparotomy with reduction and closure of the defect leading to full recovery of the patient. In this
case report, the clinical pictures and radiological features are highlighted together with a review of
the literature.
Although CT is currently the mainstay imaging in the workup of SBO, its accuracy to preoperatively
diagnose and distinguish among several types of IH remain rather low. Thus, when an IH is
suspected, prompt surgical management can avoid bowel ischemia and reduce complications. A
high conversion rate to an open approach is often needed due to work space limitations.
Keywords: Transverse transmesocolic hernia; Congenital internal hernia; Small bowel
obstruction
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Introduction
An IH is defined as the protrusion of abdominal viscera through a peritoneal or mesenteric
aperture within the confines of the abdominal cavity. Acquired transmesocolic hernias secondary to
abdominal surgery are becoming more common, but congenital transverse transmesocolic hernias
remain extremely rare. Given their non-specific symptoms and imaging findings, preoperative
diagnosis is particularly challenging.
We herein report a case of congenital transverse transmesocolic hernia in a female patient
presenting with SBO and we review the most relevant clinical, imaging and surgical features
among the published literature.

Case Presentation
A 77-year-old female patient with history of arterial hypertension, dyslipidemia and a median
laparotomy for an emergent cholecystectomy 18 years earlier was admitted in the emergency
department with abdominal pain and vomiting for 3 days. She also referred chronic constipation,
aggravated in the last few months. A colonoscopy performed 3 years earlier revealed diverticulosis.
On physical evaluation her abdomen was tender but with negative Blumberg sign. Laboratorial
workup pointed an inflammatory response with leukocytosis (16520/µL), elevated C-reactive protein
(4.18 mg/dL) but normal lactate (10 mg/dL). A plain abdominal radiograph obtained at admission
demonstrated signs of SBO (Figure 1) and the patient was started on conservative measures with
nasogastric drainage and intravenous hydration. A non-enhanced Computed Tomography (CT)
(Figure 2) subsequently performed revealed multiple dilated and predominantly fluid-filled small
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Figure 1: Plain abdominal radiograph. A) Supine abdominal radiograph
show dilated small-bowel loops partially filled with gas outlining the valvulae
conniventes and clustered centrally. Distended stomach is also noticed. B)
Upright abdominal radiograph shows multiple and large air fluid levels that
correlates with same dilated small bowel lops seen on supine radiograph.

Figure 3: Transverse colon (blue arrow) transmesenteric hernia reduction.
Note the dilated small bowel in open lesser sac (yellow arrow). Transmesocolic
5 cm × 5 cm defect (purple arrow) above Treitz angle, to the left of the middle
colic artery.

Figure 2: Abdominal non-enhanced CT. Multiple dilated and predominantly
fluid-filled small bowel loops (*) abnormally clustered in the upper abdominal
quadrants with the obstructed loops directly abutting the abdominal wall (white
arrow). It was also noticed an inferior displacement of the transverse colon
(green arrow) and the superior mesenteric artery was displaced to the right
(orange arrow) with crowding, stretching, engorgement, and displacement of
its visceral branches (Blue arrow).

Table 1: Classification and incidence of congenital internal hernia.

bowel loops abnormally clustered in the upper abdominal quadrants
directly abutting the abdominal wall and displacement of the overlying
omental fat. It was also noticed an inferior displacement of the
transverse colon and the superior mesenteric artery was displaced to
the right with crowding, stretching, engorgement, and displacement
of its visceral branches. These findings were consistent with an
internal hernia. In addition, subtle signs of bowel ischemia were
noticed by the presence of mesenteric edema and intraperitoneal fat
stranding. The patient underwent median laparotomy that confirmed
a transverse transmesocolic hernia, with almost all the small bowel
herniated in the lesser sac, through a dilated angle of Treitz (Figure
3). There were no other findings or evidence of mal-rotation. Bowel
viability allowed hernia content reduction and defect closure. Postoperative ileus complicated her stay, but on the 6th post-operative
day she was fully recovered and discharged. On follow up the patient
denied complaints and clinical examination was innocent.

Remedy Publications LLC., | http://clinicsinsurgery.com/

Discussion
IH incidence is reported between 0.2% to 0.3% of autopsies [1]
being responsible for 0.6% to 9.6% of intestinal obstruction [1-9].
The hernial orifice may be a preexisting anatomic structure or a
pathologic defect of the mesentery or peritoneum, either acquired
or congenital [1,10-12]. Given its rarity, congenital IH classification
remains under debate [13,14], but their nomenclature is determined
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Index Table: Review of reported cases in literature.
S/A

Clinical
Symptoms/
Signs

2000
Fujiwara et
al. [40]

F 65

Vomiting +
abdominal
pain

2004
Delebecq et
al. [43]

M

2004 Neto et
al. [44]

M 68

2005 Chou
et al. [45]

F 17

2006
Kandpal et
al. [46]

M 26

2007 Tauro
et al. [47]

F 19

2007 Tauro
et al. [47]

M 25

Author

Previous
surgeries /
trauma

PreOp. diagn.

Hernia
content

Volvulus/
Necrosis

Surgical Approach

R

-

X-ray: air- fluid levels in the gastric
lesser curvature

No

Small bowel
(from 50cm
Treitz to
70cm from
ICV)

No *Distal
ileal stenosis
from ovaric
adhesion

Open reduction + stenosis
resection + closure defect

FR

-

Similar complaints
for 8y

CT: Small bowel trapped between
stomach and pancreas

-

-

-

-

-

No

Similar complaints
for 6w

Non solid tumor near pancreatic tail

No

Small bowel

No

Open reduction + closure defect FR

Abdominal
pain

No

Similar attack 1y
earlier

Yes

Small bowel
(150m)

No

Open reduction + closure defect FR

Vomiting +
abdominal
pain

No

Similar complaints
for 8y

Yes

Small bowel

-

No

No

Dilated ileum with signs of
strangulation

No

Ileum +
caecum

Necrosis

Open resection + closure defect FR

No

Similar complaints

X-ray: air fluid levels US: Dilated
small bowel + minimal ascites

No

Small bowel

No

Open reduction + closure defect FR

No

Small bowel
(80cm
jejunum)

Volvulus

No

Small bowel
(40cm ileum)

No

Vomiting +
abdominal
pain
Vomiting +
abdominal
pain +
abdominal
lump

Vomiting +
abdominal
pain
Vomiting +
abdominal
pain

Chronic complaints

Image findings

HT

Small bowel abnormally located
RUQ, cephalad to transverse colon
+ stretched vessels
Encapsulated clusters of smallbowel loops in lesser sac +
caudally displaced transverse colon
+ engorged mesenteric vessels

Distended fluid-filled proximal
jejunum in lesser sac + displaced
stomach and transverse colon +
displaced and twisted mesenteric
vessels
Closed loops of obstructed small
bowel, suggesting an internal
hernia + increased wall thickness +
increase in mesenteric density

-

-

F 48

Vomiting +
abdominal
pain +
constipation

No

-

2012
Hashimoto
et al. [49]

F 19

Vomiting +
abdominal
pain

No

-

2012
Nakamura et
al. [50]

M 72

No

-

Dilatated small bowel + enhanced
wall

No

Small bowel

No *Severe
stenosis

2012
Paraschiva
et al. [51]

F 44

No

-

Clustered small bowel loops +
mesenteric vessel abnormality

Yes

Small bowel

No
Open reduction + enterectomy +
FR
*Mesenteric
closure defect
cyst

2013
Edwards
and Al-Tayar
[52]

M 32

Nausea +
abdominal
pain

-

Similar attack

Encapsulated dilated small bowel in
RUQ + pneumatosis intestinalis

No

Small bowel
(100cm)

2014 Alaker
and Mathias
[33]

F 55

vomiting +
abdominal
pain +
constipation

No

No

Whirlpool sign

No

Terminal
ileum +
ascending
colon +
proximal
transverse
colon

2014
Kundaragi et
al. [53]

M 55

Vomiting +
abdominal
pain +
distention

No

-

Non-clustered, Non-encapsulated
dilated small bowel loops ventral to
transverse colon + large stretched
stomach

Yes

Small bowel

No

F 83

Abdominal
pain

No

-

Left obturator hernia

No

Small bowel

No

Cesarian

-

X-ray: air fluid levels

No

Small bowel

No

Open reduction + closure defect FR

No

Open reduction + closure defect FR

2008 Liu et
al. [48]

2015
Haramura et
al. [54]
2015
Subasinghe
et al. [55]

F 48

2015 Kalayci
et al. [56]

F 20

2015 Kishiki
et al. [57]

M 61

2017
Chatterjee et
al. [58]

F 40

2019
Aparício et
al. [59]

F 92

Vomiting +
abdominal
pain
No
symptoms
“Mesenteric
tumor”
discovered
during
staging
for breast
cancer

Vomiting +
abdominal
pain
Vomiting +
abdominal
pain
Abdominal
pain
Vomiting +
abdominal
pain +
constipation
+ abdominal
lump
Abdominal
pain +
distention

No

No

No

Dilated jejunum + increased wall
thickness

No

No

Similar complaints

Clustered encapsulated dilated
small bowel loops

No

Small bowel

No

No

Similar complaints
for 2y

Cluster of small bowel obstruction
above transverse colon +
downwards transverse colon +
stretched mesenteric vessels

No

Small bowel

No

No

-

Sigmoid volvulus + transmesocolic
defect

Yes

Sigmoid

Volvulus +
necrosis

3

FR

Open reduction + closure defect FR

Lap → Open Resection +
closure defect

FR

Open reduction + closure defect FR

Volvulus No
Open reduction + closure defect FR
necrosis

Small bowel
(all except
last 40cm)
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Open reduction + resection +
closure defect

Open reduction + closure defect FR

Laparoscopic reduction

Lap reduction + closure defect

-

FR

Open reduction + closure defect FR

Open Hartmann

FR
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F 25

Nausea +
abdominal
pain +
distension +
constipation

No

Similar complaints
for 2y

2020 Beh et
al. [61]

F 93

Bowel
obstruction

-

Recurrent sigmoid
volvulus

2020
Montovano
et al. [39]

M 65

2020
Montovano
et al. [39]

M 57

2020
Kulkarni et
al. [62]

F 54

Bowel
obstruction

Present case

F 77

Bowel
obstruction

2019 Danial
et al. [60]

Lap
Vomiting +
appendect.
abdominal
+
pain +
cholecyst.
distention
Vomiting +
abdominal Lap inguinal
hernia repair
pain +
constipation

-

X-ray: air- fluid levels
within transverse colon US:
intraabdominal fluid
Sigmoid volvulus + transmesocolic
defect *Previous 1year CT scan
retrospectively reviewed with
transmesocolic defect
Dilated jejunum with air-fluid levels
in RUQ + inferiorly displaced
transverse colon + displaced
mesenteric vessels

No

Small bowel

Malrotation
No

Lap → Open Ladd’s procedure
FR
+ reduction + closure defect

Yes

Sigmoid

Necrosis

Open Hartmann

FR

No

Small bowel

No

Lap → Open reduction +
closure defect

FR

-

Dilated small bowel + inferiorly
stretched transverse colon

No

Small bowel

No

Lap → Open reduction +
closure defect

FR

HT + RT

Similar complaints
for 2m

Displaced stomach and transverse
colon

No

Small bowel

No

Lap reduction + closure defect

FR

Cholecyst.

No

Dilated small bowell clustered
upward + right displacement of
SMA + inferior displacement of
transverse colon

No

Small bowel

No

by the location of its orifice (Table1) [15-20].

Amongst 26 cases, 74% denied previous trauma or abdominal
surgery and 26% referred surgeries unrelated to the mesocolon defect.

Transmesenteric hernias have become more common due to
increased frequency of surgical procedures, especially those with
Roux-en-Y loop construction [2,21]. Indeed, acquired transmesenteric
hernias are expected in 5% of patients undergoing gastric bypass for
morbid obesity, with greater incidence with retrocolic roux limb and
unclosed defects [22,23]. In some case series, acquired postsurgical
transmesenteric hernia represent up to 57% to 80% of all IH [19,24].

Although other congenital IH occur more frequently in men
(3:2) [3,15,20], transmesocolic hernias have a female preponderance
(2.25:1) [18,20,27,31]. In concordance with previous literature, we
found a female preponderance with 16 female (62%) and 10 male
(38%) cases.
Congenital IH can occur at all ages although with a preference
between 4th and 5th decades [20,27,31]. Some authors report that
retroperitoneal IH are more frequently encountered in adults,
whereas transmesenteric are more common in the pediatric age [12].
Regarding that we excluded pediatric cases, we found an age average
of 49 (ranging from 18 to 93), with 65% in their forties or older.

Contrarily, the incidence of congenital transmesenteric defects
remains unchanged, around 10% to 15% of reported IH [19,25].
Most series present transmesenteric hernias without specifying their
location (small bowel vs. mesocolon) [25] limiting the access to
transmesocolic hernia real incidence.
The etiology of congenital transmesocolic hernia remains
unclear. In 1919 Pringle suggested that the area of transverse
mesocolon to the left of the middle colic vessels would be similar to
Treves’s avascular ‘field’ [26,27]. If not the result of developmental
thinning/reabsorption of an avascular area during rapid mesenteric
lengthening, congenital anomalies like partial regression of the
dorsal mesentery might explain the defect [1,27-30]. The increased
association of transmesenteric herniation with small bowel atresia
further supports the concept of vascular anomalies [10,17].

In 88% of the cases the hernia defect was on the left of the middle
colic artery and the hernial content was exclusively small bowel in
84%, usually in almost all its extension. In 8% only sigmoid colon was
incarcerated and in 8% the distal small bowel and ascending colon
had herniated together.
IH may have a wide range of manifestations from asymptomatic
to constant vague epigastric pain, intermittent colicky pain to acute
abdomen [10]. The pain is frequently postprandial, worsened by large
meals, and it can subside spontaneously as a result of intermittent
herniation [17,21,24,32].

The herniation process itself might be explained by a pulsion
theory (abdominal compression during Valsalva maneuver) or a
traction/negative pressure theory, the latter caused by the presence
of peptic ulcer [15,26] and an aspiration pump-like action of the
diaphragm during respiratory movements [27,31]. The correlation
with peptic ulcer disease is not mentioned in reports published after
the proton pump inhibitors era, and was not evident in any case of the
present review. The propulsive effect of peristalsis eventually forces
more loops through the mesenteric defect and the distention of the
protruded loops incarcerates the bowel [1].

Abdominal pain was present in 96% of the cases of the present
review, associated with nausea and vomiting in 85%. In two
patients there was evidence of an abdominal lump. One patient
was asymptomatic and the diagnose was made during breast cancer
staging.
In 42% there was a history of recurrent complaints of intermittent
crampy abdominal pain of occlusive character dating back months
or years.
Symptom severity is related to the presence of hernia complication
like incarceration, strangulation or volvulus [10,31]. The lack of
hernial sac in transmesenteric hernias makes them more prone to
have protrusion of considerable lengths of bowel and consequently
higher rates of reported volvulus (up to 50%) and ischemia (40%)
[1,2,10,21,24,33,34]. In this report volvulus and necrosis incidence
was only 12% and 15% respectively.

Loebl first reported transmesocolic hernias in 1844, and until
1949 there were no more than 71 cases in the literature [18,27], the
majority located in the transverse mesocolon [26]. From 2000 until
2020 we found 26 cases of congenital transverse transmesocolic
hernia in adult population index table. Twenty-four cases in
Japanese literature (from 1988 until 2012) were excluded due to
linguistic barriers.
Remedy Publications LLC., | http://clinicsinsurgery.com/
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In patients with symptoms of bowel occlusion, CT should be the
first imaging modality. The variable location and lack of encapsulation
of hernia content within a limiting hernia sac makes the diagnosis of
transmesenteric hernia more difficult, with an average CT accuracy of
77%, sensitivity of 63% and specificity of 76% [21]. Previous studies
have identified the following predictor signs of transmesenteric hernia
on CT [3,21,35,36]: i) cluster with or without dilatation of small
bowel in abnormal position; ii) crowding, stretching, displacement
and engorgement of mesenteric vessels; iii) right or left displacement
of the main mesenteric trunk lateral to the inferior vena cava or to
the aorta respectively; iv) displacement of adjacent structures by mass
effect (caudal/dorsal displacement of the transverse colon).

extremely difficult pre-operative diagnosis. It should be considered
in any patient with acute bowel obstruction who does not have an
external hernia or a previous history of intra-abdominal surgery.
CT with clusters of small-bowel loops in the lesser sac with caudally
displaced transverse colon and engorged mesenteric vessels should
elicit the diagnosis. The treatment is surgical and consists in hernia
reduction and closure of the defect, with a good prognosis.
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