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Small bowel internal hernias (IHs), a rare cause of small bowel occlusion (SBO) and small
bowel strangulation, while more commonly seen in young adults, can also affect elderly
patients and pose a significant diagnostic challenge due to their nonspecific symptoms. In
most cases, laparotomy was used to diagnose IHs. However, multidetector computed to-
mography (MDCT) is usually the best imaging tool to use in the emergency setting for the
diagnosis of IHs. An 83-year-old man was admitted to emergency with acute abdominal pain
and a coffee-ground vomitus. The abdominal MDCT showed a clustered-like appearance of
proximal jejunal loops at the level of the Treitz ligament with the absence of transit of the
medium water-soluble iodine oral contrast agent (Gastrografin). Mesenteric edema was also
present with initial suffering of the intestinal wall. A left paraduodenal hernia (LPDH) with
strangulation was suspected following the radiological report. The emergency laparotomy
revealed about 20 cm of proximal jejunal loops herniated through a 3 cm wide hernia orifice
(HO) along the Treitz ligament, at the level of Landzert fossa, located in the confluence of
the descending mesocolon, posterior to the inferior mesenteric vein (IMV) and confirming
the LPDH. The patient was discharged in good condition some days later. IHs do not have
sufficient coverage in literature, especially in cases regarding elderly patients, however, they
can be a cause of SBO in people older than 80 years of age. Radiologists and surgeons should
be aware of the anatomical aspects of the IHs.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Introduction

As the world gradually recovers from the COVID-19 pandemic,
healthcare professionals are observing a resurgence of rare
conditions in the elderly population [1].

Internal hernias (IHs) are characterized by the protrusion
of abdominal viscera, particularly small bowel loops, through
peritoneal or mesenteric apertures. While most IHs have a
congenital origin, acquired forms can occur due to previous
surgeries. They represent a rare cause of acute abdomen as a
result of small bowel obstruction (SMO) and small bowel stran-
gulation [2-5]. Due to the predominance of congenital origin,
most cases are diagnosed in young adults until the fourth
decade. Occurrence in elderly patients (> 70 years) is very
rare and occurrence in patients over 80 years old is usually
under-reported [6-10]. These conditions represent the 5.8% of
all small bowel obstruction (SBO) and carry a high mortality
rate [2-5,11,12].

Case presentation

An 83-year-old man was admitted to the emergency room of
our Hospital with acute abdominal pain and coffee-ground
vomitus. The patient had no history of previous surgeries but
had a medical history of arterial hypertension. Clinical exami-
nation revealed tenderness on deep palpation of the left flank.
Laboratory results indicated decreased hemoglobin level (10.9
g/dL) (normal value range 13-17 g/dL) and hematocrit level
(31.7%) (normal value range 40%-52%) with normal value of
the mean cell volume (MCV) (87.8 Fl) (normal value range 82-
96 Fl). The other laboratory values were within the normal
limits. Because of the low hemoglobin values, an urgent gas-
troscopy was performed that showed gastric stagnation. The
patient was initially treated with hydration, electrolyte re-
placement, and a nasogastric tube. The abdomen multidetec-
tor computed tomography (MDCT) with contrast administra-
tion revealed a marked distended stomach and clustered-like
appearance of proximal jejunal loops with thickened walls at
the level of the Treitz ligament. These findings were well vis-
ible on the coronal plane (Fig. 1A). No signs of necrosis or is-
chemia were initially visible. An anteromedial displacement
of the descending colon was also present. However, the pa-
tient’s symptoms worsened and a few hours later an addi-
tional MDCT with water-soluble iodine contrast agent (Gas-
trografin) confirmed the absence of transit of the oral contrast
medium, highlighting a more delineated sac-like mass ap-
pearance of the previous small bowel loops at the level of the
duodenal-jejunal region (Fig. 1B). The other intestinal loops
were collapsed. A mesenteric edema was also present as a sign
of vascular suffering of the intestinal wall. A left paraduode-
denal hernia (LPDH) was diagnosed and soon after the surgical
team was informed. Subsequently, an emergency laparotomy
was promptly performed, and it revealed about 20 cm of proxi-
mal jejunal loops herniated through a 3 cm wide hernia orifice
(HO) along the Treitz ligament, at the level of Landzert fossa,
located in the confluence of the descending mesocolon, pos-
terior to the inferior mesenteric vein (IMV) and confirming the
LPDH (Fig. 2).

Fig 1 - The MDCT made in emergency. In image (A)
clustered jejunal loops near the descending colon are well
visible on coronal plane and behind the tail of pancreas; in
image (B) the clustered jejunal loops described looked like a
sac-like mass with an interruption of the Gastrographin
transit in the MDCT carried out 6 hours after the first
examination.
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Fig 2 - The surgical pictures showing in the image (A) the
jejunal loops trapped (green long curve arrow) at the level
of Landzert fossa, that was laterally to the fourth part of the
duodenum (short green curve arrow).

The intestinal walls were pale as a sign of ischemic suffer-
ance but no sign of intestinal necrosis was found (Fig. 3). The
LPDH was reduced and the HO was closed. The patient had
a smooth postoperative recovery and was discharged 5 days
later.

Discussion

Abdominal Internal hernias (IHs) are a rare cause of abdomi-
nal obstruction in older population. In fact, they are more fre-
quently found in the pediatric population and young adults
because of the congenital origin of the presence of peritoneal
attachment anomalies and anatomical foramina or recesses
in which small bowel loops could herniate [2-14]. However,
their incidence is increasing, in particular when considering
the acquired forms. This is, related to the increase of bariatric
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Table 1 - This table reports the main types of IHs, based on the location of the anatomic hernia orifice (HO) and in order of

frequencies on the base of the current literature

Type of Internal Hernia

Frequency

Anatomic HO Location

Paraduodenal Internal Hernia

o,
1. Right Paraduodenal Hernia = f’
2. Left paraduodenal Hernia 75%
Pericecal Hernia 13%
Foramen of Winslow Hernia 8%
Transmesenteric Hernia 8%
Roux —-en-Y anastomosis related Hernias 0.2%-9%
Sigmoid-mesocolon related Hernias 6%
Supravescical and pelvic internal Hernia 6%
Transomental Hernia 1%-4%

53%-55%

Duodenal-djunal area

Waldayer Fossa
Landzert fossa

Ileo-cecal recesses

Foramen of Winslow

Ligament of Treitz and Ileo-cecal junction
Surgical defects in the transverse
mesocolon, jejunojejunostomy, Petersen
defect

Intersigmoid fossa

Supravescical fossa,Perirectal Fossa and
Douglas Fossa

Abnormal defect of the greater omentum

githe trapped
|é[unum loops

Fig 3 - This image describes the closed U loops appearance
of the proximal jejunal bowels.

surgeries, among others [15]. IHs are usually classified on
the base of the anatomic location of the IH orifice, following
the Welch classification that divides them into 8 types [2-4]
(Table 1).

PDHs were firstly described by Neubauer in 1756 and by Tre-
itz, in 1857 [9]. The latter made the first scientific description,
hypothesizing the pathological mechanisms at the origin of
the development of PDHs. PDHs consist of small bowel herni-
ations through the peritoneal sac near the duodenum-jejunal
area. They are the most common type of IHs and they are usu-
ally divided into two main groups: the right (RPDH) and left
LPDH paraduodenal hernia [2-13,16]. The LPDH is the most
frequent with the HO typically occurring at the level of the
Landzert fossa [2,5,11]. The Landzert fossa is an unusual peri-
toneal defect, present in 2% of the population, and located lat-
eral to the fourth part of the duodenum, posterior to the IMV
and the ascending branch of the ascending left colic artery

(LCA) [2,11,16]. It also extends behind the descending meso-
colon [2,11,16-19]. This anatomical region is the crossroad be-
tween the descending mesocolon, transverse mesocolon, and
small bowel mesentery [11,17,18]. The IMV and the ascending
LCA are the most important vascular landmarks. In fact, when
the hernial sac is located in the Landzert fossa, it is usually
formed by the descending mesocolon and part of IMV is in
the anterior wall [2-5,11,16,17].

PDHs are usually congenital and caused by a malrotation
of the mid-gut and they lead to an incomplete fusion of the
retroperitoneum [17,18]. The LPHs are usually caused by the
unsuccessful fusion of part of the descending mesocolon to
the posterior peritoneum [11,17,18].

PDHs are three times more frequent in men than in women
[2,17,18]. There were only 5 documented cases of LPDH devel-
oped in patients older than 80 years of age [6-10] (Table 2).
There was, however, a female prevalence and only one pub-
lished case in recent years [10].

Imaging with MDCT continues to play a crucial role in the
diagnosis of IHs for its rapidity and for its panoramic view
through multiplanar visualizations[2-13,17-19]. On MDCT,
LPDHs usually appear as an encapsulated circumscribed mass
of jejunal loops in the left quadrant, lateral to ascending duo-
denum or just above and exterior to the ligament of Treitz
and posterior to the IVM that could be displaced upward [2-
5]. On an enhanced MDCT, the major IHs vascular compli-
cations, such as small bowel incarcerations, can be recog-
nized and it is possible to stage the ischemic suffering, till
the necrosis and small bowel perforations [2-5,14]. The vascu-
lar damages usually associated with IHs are caused by small
bowel strangulations that primarily involve the venous re-
turn causing hemorrhagic congestion. It is usually shown in
a MDCT with an increased thickness of the walls with “tar-
get sign,” hyperdensity in the noncontrastgraphic phase and
lack of diminished enhancement after the contrast adminis-
tration [14]. Mesenteric congestion generally appears earlier
in vascular strangulations. Afterward, if the small bowel in-
carceration persists, the arterial damages with ischemia be-
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Table 2 - This table reports previously published cases of LPDHs in people older than 80 years of age, describing sex,

diagnostic tools, major complications, type of surgical intervention, and outcome.

Author/Reference Year Sex Age Diagnostic imaging Complications Surgical intervention Outcome
Catalano et al. [6] 2004 M 82 MDCT Necrosis Laparatomy Survived
Zonca et al. [7] 2008 F 80 Abdominal X ray Necrosis Laparatomy Survived
Uchiyama et al. [8] 2009 F 80 MDCT No major complications Laparoscopy Survived
Suwanthanma et al. [9] 2015 M 80 MDCT Necrosis Laparatomy Survived
Fernandes et al. [10] 2022 F 80 MDCT Ischemic damage Laparatomy Survived

come prevalent and it is shown on CT scan as thin bowel’s
walls, pneumatosis, and absence of contrast medium. It can
worsen till necrosis and perforations [14]. Nevertheless, an in-
tegrated radiological approach with the use of oral radiopaque
contrast (Gastrographin) on an MDCT can be very useful for
the management of SBO, especially for those related to ad-
hesions, in which Gastrographin, as an hyper-osmolar agent,
can also have a therapeutic role [20]. The early use of Gas-
trographin in these cases is recommended especially for pa-
tients who do not require emergency surgery. However, when
Gastrographin is not able to transit and in cases in which it
is not effective, surgical intervention is recommended within
72 hours [20]. MDCT makes it possible to incidentally detect
asymptomatic PDHs and in some cases PDHs could reduce
spontaneously [21].

The surgical approaches usually depend on the SBO on-
set, the absence/presence of complications and the experi-
ence of the surgical team [11,19,22-24]. The laparoscopic ap-
proach is usually associated with reduced morbidity, post-
operative pain, and length of hospital stay and it is usually
adopted when there are no complications [10,22-24]. After-
ward, the mesenteric defects are usually closed with nonab-
sorbable sutures or mesh [17,19,22-24]. However, in cases of
necrosis and perforations or in cases of significant suspicion
of ischemic changes, the laparotomy approach is preferred,
because in these cases the laparoscopy becomes more difficult
and increases the risk of iatrogenic injuries [11,17,19]. In the
cases previously published, laparotomy was frequently used
because in often, at surgical evaluation, there was already a
small bowel infarction [6,9-11]. In our cases, our surgeons de-
cided on laparotomy because they suspected ischemic com-
plications. This also consented to rule out other causes of
SBO and to consider that the surgical team was not com-
pletely confident with advanced laparoscopic techniques in
these situations. In fact, in some cases, there is also a discrep-
ancy between the imaging findings on MDCT and the results
found by surgeons after laparotomy. In the study by Surel et al.
[25], the diagnosis of IHs made by radiologists following MDCT
was confirmed by laparotomy in only 37% of cases. The most
doubtful diagnosis following MDCT was with SBO caused by
adhesions that were mistaken for IHs. Therefore, diagnosis of
IHs continue to be a challenge for clinicians and radiologists. A
multilevel evaluation should be preferred taking into account
patient’s history, a physical examination, laboratory tests and
radiological findings. Nevertheless, MDCT remains the diag-
nostic tool to prefer when IHs evaluations have to be done ur-
gently.

Conclusion

IHs could pose diagnostic challenges due to their nonspecific
manifestations. On the other hand, in an emergency setting,
itis difficult to suspect them in elderly patients as they gener-
ally affect younger people. Nevertheless, MDCT represents the
primary imaging modality to detect and diagnose an IH. The
presence of small bowels clusters on CT with a closed configu-
ration should raise the suspicion of an IH. We want to empha-
size that establishing a correct diagnosis preoperatively is fun-
damental because it can improve patient management and re-
duce both the length of hospitalization and the risk of death,
mainly in the elderly, who might have a lot of comorbidities.
Radiologists and surgeons should be aware of the anatomical
remarks of the IHs and they should take into account that IHs
can be a cause of SBO also in patients over 80 years of age,
although they are very rare in this age range.
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