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Introduction: Incarcerated iatrogenic right diaphragm hernia stands as a rare occurrence. Swift diagnosis and
timely management are imperative. This article presents a particularly uncommon case of a right diaphragmatic
hernia resulting from a neglected defect following the resection of a diaphragmatic lymphangioma and sheds
light on the pitfalls that may lead to such a post-operative event.

Presentation of case: Our surgical ward admitted a 36-year-old patient presenting symptoms indicative of bowel
obstruction. Four months earlier, the patient had undergone laparoscopic resection of a lymphangioma located in
the right dome of the diaphragm. Thoracic auscultation yielded hyperactive bowel sounds at the lower lung field
and the right costophrenic angle. Abdominal distention was observed without any signs of peritoneal irritation. A
thoracic and abdominal CT scan provided confirmation of a right diaphragmatic hernia. Subsequently, an im-
mediate laparotomy was performed. The right colic hepatic flexure was released, and the diaphragmatic breach
was sutured. The postoperative course was uneventful.

Discussion: Iatrogenic diaphragmatic hernia remains a possible complication of this surgery. It could occur even
on the right side where the liver has a cushioning effect. Incarcerated diaphragmatic hernia is a surgical
emergency that should be operated on as quickly as possible. A systematic check of the diaphragm's integrity at
the end of the surgical procedure could prevent such complications.

Conclusion: While surgical techniques and laparoscopic instrumentation have witnessed significant advancements
in recent years, achieving proficiency and the precise execution of surgical techniques remain of utmost
importance.

1. Introduction to such a post-operative event. This work has been reported in line with
the SCARE criteria [3].

In contemporary surgery, laparoscopy has emerged as a prominent

approach for both the diagnosis and treatment of gastrointestinal neo-
plasms. Vigilance towards all potential risks, regardless of their infre-
quency, is paramount. Among the spectrum of complications, iatrogenic
diaphragmatic hernia stands out as an exceptionally rare and distinctive
occurrence subsequent to laparoscopic diaphragmatic and hepatic sur-
geries [1,2]. The existing body of literature addressing this phenomenon
is notably limited, primarily comprising sporadic case reports. This
underscores the pressing need for a more comprehensive understanding
and heightened awareness of this rare but significant surgical event. This
article presents a case of a complicated right diaphragmatic hernia
resulting from a neglected defect following the resection of a dia-
phragmatic lymphangioma and sheds light on the pitfalls that may lead

2. Presentation of case

A 36-year-old patient was admitted to our surgery ward with
symptoms indicative of bowel obstruction that had been progressing for
24 h. These included abdominal pain, constipation, an inability to pass
gas, and mild abdominal distension. Four months earlier, the patient had
undergone laparoscopic abdominal surgery to excise a cystic lym-
phangioma located in the right dome of the diaphragm at a different
hospital. According to the patient, the immediate postoperative period
had been without any noteworthy events. Upon examination, the patient
was conscious, afebrile, with a blood pressure reading of 130/70 mmHg,
and a heart rate of 95 beats per minute. Respiratory assessment revealed
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Fig. 1. Preoperative CT scan. Portal phase (a) axial view, (b) sagittal view, and coronal view showing the incarcerated right colic flexure (white stars) and omentum
(yellow circles). The ascending colon (white arrow) is distended as shown in (b). (For interpretation of the references to colour in this figure legend, the reader is
referred to the web version of this article.)
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effortless breathing characterized by a regular pattern and a rate of 15
breaths per minute. Thoracic auscultation yielded hyperactive bowel
sounds at the right lower lung field and the right costophrenic angle.
Abdominal examination unveiled distension without signs of peritoneal
irritation. No incisional or ventral hernias were observed. The rectal
examination did not reveal any masses, bleeding, or fecal matter. Lab-
oratory findings displayed an elevated white blood cell count, but there
were no renal function impairment or electrolyte disorders. An emer-
gency thoracic and abdominal CT scan was conducted, conclusively
confirming the diagnosis of a right diaphragmatic hernia with a 5-centi-
meter defect. Through this opening, the right colic flexure and its mes-
entery had ascended into the chest cavity, leading to distension of the
ascending colon (Fig. 1). Following a brief resuscitation, the patient
underwent an emergency laparotomy. There was distension of the
ascending colon upstream of an incarceration of the right colic flexure in
a 5 cm diaphragmatic defect (Fig. 2). The section of the fibrous ring of
the diaphragm allowed for the release of a congestive colon and the
greater omentum containing some areas of necrosis (Fig. 3). Following a
thorough peritoneal lavage, the diaphragmatic breach was meticulously
sutured using non-absorbable interrupted sutures, and no drainage was
deemed necessary. The leak test was negative. An immediate post-
operative chest radiograph was performed, revealing a slight blunting of
the right costophrenic angle but no pneumothorax was detected. The
post-operative course was uneventful, and the patient was discharged
four days later. Six months after surgery, the patient was symptom-free.
Clinical examination and chest radiograph were normal.

3. Discussion

Although laparoscopic excision of lesions on the diaphragm has been
widely utilized and standardized, iatrogenic diaphragmatic hernia re-
mains a possible complication of this surgery with an incidence yet to be
determined [4]. To our knowledge, this report represents the first
documented case of an iatrogenic diaphragmatic hernia following
laparoscopic resection of a cystic lymphangioma. Iatrogenic injuries are
considered an uncommon cause of diaphragmatic hernias, resulting in
the protrusion of abdominal viscera or omentum into the chest cavity,
potentially leading to a life-threatening situation if left untreated [5].
The right hemidiaphragm, due to the cushioning effect of the liver, is
generally more protected than the left. Consequently, right diaphrag-
matic ruptures typically result from direct penetrating trauma or intra-
operative injuries [6]. Through the literature survey, most of the
iatrogenic right diaphragmatic hernias are illustrated in scattered case
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reports following laparoscopic cholecystectomy [7], laparoscopic
fenestration of benign cysts [1], hepatic resection [2], right nephrec-
tomy [8] and accounting only for 52 cases over a period of 24 years.
Because of these rather limited scientific publications on the subject, its
exact incidence, mechanisms, and prevention are still mysteries that
elude us to the present day.

In a recent study conducted on incarcerated diaphragmatic hernia
after right hepatectomy, published by Won Lee and al. in 2021 [9], risk
factors for developing iatrogenic diaphragm rapture have been identi-
fied, including the volume of the resected liver, thermal injury, direct
trauma, the patient's nutritional status, developing ascites in the post-
operative course, a high-pressure gradient through the diaphragm, and
the quality of the diaphragm tissue. Other reports suggested that high-
energy instruments, such as the ultrasonic activated scissor, are
responsible for diaphragm injuries [10]. The most underrated risk factor
in all previously published reports is the surgeon's experience: injuries
can occur due to careless management of instruments, thermofusion,
and the ultrasonic dissector [7,11]. Although supervision has increased
in operating rooms, we believe that even a small accidental injury to the
diaphragm due to a technical fault, compounded by the thoraco-
abdominal pressure gradient, can be responsible for diaphragmatic
rupture [12]. With the rising number of laparoscopic surgeries per-
formed, a surgeon's learning curve increases over time, making him
aware of pitfalls and technical errors that might occur. Checking the
diaphragm's integrity after a close-contact surgery, especially if using
high-energy instruments is mandatory, and a lesson yet to be taught to
younger and more inexperienced surgeons [13]. Therefore, surgeries
including right liver mobilization, and diaphragm close dissection
should be reserved for senior surgeons or supervised juniors, to limit this
unexpected and fatal complication [14].

Clinical features mainly depend on the size of the diaphragm defect;
in the case of large defects, early symptoms are to be expected, essen-
tially hemodynamic and respiratory instabilities. Like in our case, when
a diaphragmatic hernia is of late onset, the clinical picture is dominated
by chest and abdominal pain, nausea, and vomiting, with the possibility
of evolving into bowel obstruction if intestinal loops are incarcerated
[1]. Several imaging techniques are employed to achieve a correct
diagnosis. Chest X-ray is a useful first-intention screening test, but CT
scan continues to be the imaging modality of choice for a positive
diagnosis. Despite its high sensitivity, the specificity of a CT scan is
limited to 50 % [15]. Considering the fast-settling complications
(ischemia and bowel necrosis), an iatrogenic incarcerated diaphrag-
matic hernia is a surgical emergency that should be operated on as

Fig. 2. Intraoperative view before the release of the strangulation. (a) The right colic flexure diving beneath the liver and into the thorax with upstream distension of
the ascending colon (white arrow). (b) White arrow pointing to the diaphragmatic defect.
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Fig. 3. Intraoperative view after the release of the strangulation. Notice the congestive colon (white star) and the omentum containing areas of necrosis (yellow
circle). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

quickly as possible. To appropriately manage abdominal organs, lapa-
rotomy is advised. However, in cases of delayed iatrogenic incarcerated
diaphragmatic hernias, to prevent fatal outcomes due to intra-thoracic
visceral perforation, an adjoining thoracotomy is recommended [6].
Although the most efficient technique to ensure closure of a diaphrag-
matic defect is still a subject of controversy, most authors agreed that
these defects can be safely repaired using only non-absorbable sutures
without requiring the use of a prosthetic mesh [16,17]. In our case, the
diaphragm defect was closed with non-absorbable sutures, with a
negative leak test at the end of the procedure. This procedure involves
immersing the repair in a saline solution while deliberately raising intra-
thoracic pressure. A positive test will reveal air bubbles, signifying an
insufficient repair that necessitates revision.

4. Conclusion

ITatrogenic herniation of the abdominal viscera after laparoscopic
surgery is an unfortunate post-operative event. Such complications can
be prevented by close supervision in the operating rooms by senior
surgeons, respecting the learning curve, careful surgical dissection,
correct management of high-energy instruments, and above all, a sys-
tematic check of the diaphragm's integrity at the end of the surgical
procedure.
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