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AIM: To document the first known case of internal hernia following the Ceriani Procedure (CP) and evaluate its clinical and surgical
management.
CASE PRESENTATION: A 57-year-old female with a history of biliopancreatic diversion (BPD) underwent CP for inadequate weight
loss. She presented one year later with acute abdominal pain and fever. Diagnostic imaging and laparoscopy confirmed an internal hernia.
Treatment involved lysis of adhesions, hernia reduction, and closure of mesenteric defects. The patient had an uneventful recovery and
remained symptom-free during follow-up.
RESULTS: The patient presented with acute abdominal pain and fever one year after undergoing the CP. Laboratory tests revealed
elevated white blood cell count (11,780/mm3) and lactate levels (3.6 mmol/L), with normal inflammatory markers. CT imaging showed
signs of small bowel obstruction and a swirl sign consistent with internal hernia. Emergency laparoscopy confirmed herniation through
an inframesenteric defect. The procedure was converted to open laparotomy for safe hernia reduction and mesenteric defect closure. The
patient recovered without complications and was discharged on postoperative day three. At follow-up, she remained symptom-free.
CONCLUSIONS: Internal hernia is a potential complication after CP, similar to Roux-en-Y reconstructions. Prompt diagnosis and
surgical intervention are critical to avoiding severe complications like bowel infarction.
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Introduction
Internal hernia is a recognized complication of bariatric
surgery, with a reported incidence ranging from 1% to 6%
following Roux-en-Y gastric bypass (RYGB) procedures
[1]. These hernias result from anatomical changes in the
mesentery, particularly after significant weight loss, lead-
ing to the development of mesenteric defects. If untreated,
internal hernias can cause life-threatening complications
such as bowel obstruction and ischemia.
The Ceriani Procedure (CP), introduced in 2017, is a novel
surgical approach designed to address the limitations of bil-
iopancreatic diversion (BPD), including inadequate weight
loss, chronic diarrhea, and proctologic complications. CP
involves creating a small gastric pouch and elongating the
common channel to achieve better weight regulation and
symptom relief [2]. Despite its benefits, CP is anatomically
similar to RYGB, and the potential for complications such
as internal hernia remains underexplored.
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The classification of internal hernias remains a topic of de-
bate. The Space-Direction-Limb (SDL) classification sys-
tem integrates key elements from the Meyer and Tucker
classifications, offering a comprehensive framework for
understanding the pathophysiology and facilitating commu-
nication between bariatric and non-bariatric specialists [3].
However, the diagnosis andmanagement of internal hernias
post-bariatric surgery remain significant clinical challenges
[4].
This case report presents the first documented instance of
internal hernia following CP, emphasizing the importance
of recognizing this complication in post-CP patients. It
highlights the clinical presentation, diagnostic challenges,
and surgical management, contributing valuable insights to
the growing body of literature on bariatric surgery compli-
cations. This case has been reported in line with the Case
Report (CARE) Guidelines to ensure the accuracy and com-
pleteness of the report (Supplementary Material) [5].

Case Presentation
A 57-year-old female presented to the Emergency Depart-
ment in 2021 with severe abdominal pain and fever. She re-
ported that the pain, localized to the left upper quadrant and
mesogastrium, had been progressively worsening through-
out the day. She denied nausea, vomiting, diarrhea, or con-
stipation and reported normal bowel movements and urina-
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tion. She also denied any recent trauma, dietary triggers, or
other inciting events.
The patient underwent BPD in 2012 for morbid obesity,
with an initial body mass index (BMI) of 52 kg/m2. Al-
though the procedure resulted in some weight loss, it was
insufficient, and she experienced significant complications,
including proctologic sequelae and chronic diarrhea. By
2020, her BMI was 43.5 kg/m2, prompting revision surgery
with the CP to address her inadequate weight loss and gas-
trointestinal symptoms. Following CP, her BMI improved
to 30.41 kg/m2 by 2021.
The patient had a surgical history of BPD in 2012 and CP
in 2020. Her family history was non-contributory, with no
known cases of obesity, diabetes, or metabolic disorders.
Socially, she led a sedentary lifestyle and had a diet high in
processed foods, although she attempted to modify her diet
following surgery. She denied any alcohol use, smoking, or
substance abuse.
Upon examination in 2021, the patient exhibited abdom-
inal distension and tenderness to palpation, primarily in
the left upper quadrant and mesogastrium. There were no
signs of rebound tenderness, guarding, or rigidity. Vital
signs included a blood pressure of 128/90 mmHg, heart
rate of 96 bpm, temperature of 37.8 °C, oxygen satura-
tion (SpO2) of 100%, and a Glasgow Coma Scale (GCS)
score of 15, indicating full consciousness [6]. Laboratory
investigations revealed an elevated white blood cell (WBC)
of 11,780/mm3 (normal range: 4000–10,000/mm3), indi-
cating a potential inflammatory or stress response. Her
metabolic panel showed lactate levels of 3.6 mmol/L (nor-
mal: 0.5–2.2 mmol/L), suggesting hypoperfusion or is-
chemia, while potassium (4 mmol/L) and sodium (137
mmol/L) levels were within normal limits. Inflammatory
markers, including C-reactive protein (CRP) and procal-
citonin (PCT), were negative, suggesting the absence of
systemic infection or sepsis. Arterial blood gas analysis
showed a pH of 7.44, a PaCO2 of 38 mmHg and a HCO3

−

of 25 mEq/L, consistent with normal acid-base status.
A computed tomography (CT) scan of the abdomen and
pelvis with intravenous contrast was performed using a SO-
MATOM Definition AS 64 CT scanner (64-slice, Siemens
Healthineers, Erlangen, Bavaria, Germany), revealing find-
ings consistent with bowel obstruction. Key observations
included gas distension of the ileal loops in the mesogas-
trium and left flank, with an abrupt “jump in caliber” at a
loop in the mesogastrium, suggestive of torsion (Fig. 1A).
The mesenteric vessels exhibited a “vortex” appearance of
the ileocolic vessels (swirl sign), diagnostic of an internal
hernia (Fig. 1B). Surrounding tissues showed fluid imbibi-
tion of the adjacent adipose tissue and multiple subcenti-
metric reactive mesenteric lymph nodes. The bowel lumen
had a maximum diameter of approximately 4 cm, with mul-
tiple hydro-air levels in the upstream loops.
The patient’s timeline of events included undergoing BPD
in 2012, which resulted in inadequate weight loss and gas-

trointestinal symptoms. In 2020, she underwent revision
surgery with CP to address weight regain and proctologic
sequelae (BMI: 43.5 kg/m2). By 2021, her BMI had im-
proved to 30.41 kg/m2, and she presented with acute ab-
dominal pain and fever, with a diagnosis of internal hernia.
Upon diagnostic confirmation of an internal hernia via CT
imaging, the patient was prepared for emergency surgical
intervention. Pre-operative preparations included fasting,
intravenous fluid resuscitation, and antibiotic prophylaxis
to mitigate the risks of infection. The surgical procedure
commenced with diagnostic laparoscopy, revealing a small
bowel obstruction caused by herniation through an inframe-
senteric defect. Given the extent of bowel distension, the
procedure was converted to an open laparotomy for en-
hanced visualization and safer manipulation of the bowel.
The herniated bowel loop was carefully reduced, and ad-
hesions were lysed to free the bowel and restore normal
anatomy. To prevent recurrence, the mesenteric defect was
meticulously closed using interrupted non-absorbable su-
tures. Hemostasis was ensured throughout the procedure,
and the bowel was inspected for signs of ischemia. For-
tunately, no bowel resection was required as the herniated
segment was viable.
Post-operatively, the patient was closely monitored in the
surgical ward for signs of complications such as infection
or recurrent obstruction. She received intravenous fluids,
analgesics, and prophylactic anticoagulants to prevent ve-
nous thromboembolism. A gradual return to oral intake was
initiated, starting with clear liquids and progressing to a soft
diet over several days. The patient showed significant im-
provement and was discharged on the third post-operative
day with instructions for dietary modifications and activity
restrictions. At the two-week follow-up, she reported no
further complications and had resumed normal activities.
The patient was informed about the nature of the surgery
and the risks of complications. She was satisfied with the
management of her condition and the outcome of the inter-
vention. Written informed consent was obtained from the
patient for the publication of this case report and any ac-
companying images. Since, this study is not a clinical trial,
ethical approval was not required.

Discussion
Internal hernia is a well-recognized late complication of
bariatric surgeries, particularly RYGB. This case report
documents the first known instance of internal hernia fol-
lowing the CP, a novel surgical technique designed to ad-
dress complications such as insufficient weight loss and
chronic diarrhea after BPD. Despite its distinct anatomical
alterations, CP shares similarities with RYGB that predis-
pose patients to internal hernias, including the creation of
mesenteric defects and changes in bowel orientation.



1288 Ann. Ital. Chir., 96, 10, 2025

Gianmarco Panzera

Fig. 1. Abdominal computed tomography (CT) scan findings (internal hernia). (A) Axial view showing abrupt transition point (high-
lighted by a blue line) with proximal small bowel dilation, suggestive of mechanical obstruction. (B) Swirl sign: torsion of mesenteric
vessels creating a whirlpool-like appearance, pathognomonic for internal hernia. R, right; P, posterior; I, inferior.

Incidence and Risk Factors

Small bowel obstruction is a typical post-operative compli-
cation after bariatric surgery and ranges from 1 to 6%, al-
most 60%, is due to internal hernia. The most common lo-
cation of internal hernia is the meso-jejunal mesenteric win-
dow (56%), followed by Petersen’s window (27%), and the
mesocolic window (17%) [7]. Most of them appeared after
changes in the mesentery anatomy due to maximal weight
loss [8]. According to Paroz A et al. [9], the true incidence
of this complication is generally underestimated, mainly be-
cause the duration of the follow-up is limited and the mean
development of symptomatic internal hernia is 28.8months.
CP is designed to treat invalidating proctologic sequelae or
insufficient weight loss after BPD through the elongation of
the common channel that implies a tendency towards pos-
sible weight regain [10]. Therefore, it has been associated
to a gastric resection, the resulting procedure consists of a
gastric pouch of 40mL and a total in continuity small bowel
limb of 250 cm with a common channel of 200 cm. Results
showed a significant reduction in bowel movements.
As in this case CP was indicated for unsatisfactory weight
loss after BPD. One year later the patient had lost almost
35 kg: weight 74 kg-BMI 30.41 kg/m2 from 106 kg-BMI
43.50 kg/m2. Afterwards, the patient presented with severe
abdominal pain and fever, indicative of bowel obstruction
caused by an internal hernia. The CT scan demonstrated
the classic “swirl sign” of mesenteric vessel torsion, which,
along with clinical findings, led to a timely surgical inter-
vention. Although the swirl sign remains a valuable di-
agnostic clue, the intermittent nature of symptoms often
complicates preoperative diagnosis, underscoring the im-
portance of clinical vigilance.

Clinical Observations

One notable finding in this case was the elevated WBC
count and lactate levels, with normal CRP and PCT. El-

evated lactate is indicative of tissue hypoperfusion or is-
chemia, a hallmark of internal hernias, whereas the ab-
sence of inflammatory markers like CRP suggests localized
pathology rather than systemic inflammation. This pattern
highlights the diagnostic utility of lactate in cases where tra-
ditional inflammatory markers are inconclusive.
The anatomical changes introduced by CP, including elon-
gation of the common channel and reduction of the gastric
pouch, aim to address specific complications of BPD [11].
However, the procedure also introduces new risks, as sig-
nificant weight loss following CP can contribute to the de-
velopment of mesenteric defects. This case demonstrates
that even well-established bariatric techniques can lead to
complications if underlying risk factors are not adequately
managed.

Lifestyle and Environmental Factors
The potential role of lifestyle factors, such as dietary habits,
in the development of internal hernias warrants further in-
vestigation. Post-surgical weight loss, while beneficial,
may predispose certain patients to anatomical vulnerabili-
ties. A tailored approach to postoperative care, including
dietary counseling and routine imaging for high-risk pa-
tients, could help mitigate these risks.

Management and Outcomes
Management of internal hernias often requires prompt sur-
gical intervention due to the risks of bowel infarction and
necrosis. In this case, laparotomy allowed for reduction of
the hernia and closure of the mesenteric defect, resulting
in a favorable outcome. This underscores the critical role
of timely diagnosis and surgical expertise in preventing se-
vere complications. The patient’s uneventful recovery and
improved quality of life highlight the success of the chosen
therapeutic approach.
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Future Directions
This case underscores the need for long-term follow-up and
monitoring in patients undergoing CP and similar bariatric
procedures. Future studies should focus on identifying
specific risk factors for internal hernias, optimizing sur-
gical techniques to minimize mesenteric defects, and ex-
ploring the role of routine imaging in early detection. En-
hanced classification systems, such as the SDL classifica-
tion, could improve communication between bariatric and
non-bariatric healthcare providers, facilitating better diag-
nosis and management.
This case report contributes valuable insights into the com-
plexities of CP and its potential complications. It em-
phasizes the importance of clinical awareness, patient-
specific risk assessment, and multidisciplinary collabora-
tion in managing post-bariatric surgery complications.

Conclusions
Rapid surgical treatment is key to preventing bowel infrac-
tion necessitating resection. Presentation of bowel obstruc-
tion due to internal hernia in a patient with a history of pre-
viously bariatric surgery is variable. CT scans and phys-
ical examination may be helpful in identifying key find-
ings, such as the transition point, swirl sign, and pain in
the left upper quadrant. Most of the time, the definitive di-
agnosis is made intraoperatively during emergency surgical
exploration for “acute abdominal pain”. CP, like classical
RYGB reconstruction, may lead to internal hernias. Physi-
cians should be aware of these post-operative conditions in
order to achieve a prompt management.
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