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Abstract
Two of the most common surgical long-term complications after Laparoscopic
Roux-en-Y Gastric Bypass (LRYGB) are Small Bowel Obstruction (SBO) due to
Internal Hernia (IH) and Biliary Tract Lithiasis (BTL). Due to elevated cholestatic
and pancreatic enzymes in IH and BTL differential diagnoses can be difficult and
IH has to be suspected in every acute or chronical abdominal pain after LRYGB.
We report a clinical case of IH mimicking BTL in a patient after LRYGB. In this
clinical case exact diagnosis and treatment was performed using a standardized
diagnostic flow chart. During diagnostic laparoscopy internal herniation of the
entire common channel was seen through Peterson space. A chyloperitoneum
is a typical sign for chronic herniation and can confirm IH.
Keywords: Roux-en-Y gastric bypass; Long term complications; Internal
hernia; Biliary tract lithiasis; Chyloperitoneum
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Introduction
Since its inception half a century ago, bariatric surgery has become
the most rapidly increasing area of surgery almost worldwide and
especially in the western countries. The most commonly performed
procedures worldwide are Laparoscopic Roux-en-Y Gastric Bypass
(LRYGB) and sleeve gastrectomy.
In LRYGB stomach is reduced to a small gastric pouch with a
capacity of 30 ml. Approximately 50 cm distal to ligament of Treitz, the
jejunum is divided, and the bottom end of jejunum is anastomosed to
this newly created gastric pouch (roux limb). The top end of divided
jejunum (biliopancreatic limb) is anastomosed to jejunum at 150 cm
distal to gastrojejunal anastomosis (Figure 1). LRYGB works by two
principal mechanisms: restriction and malabsorption. Restriction is
achieved by reducing the size of stomach and malabsorption results
from bypassing part of jejunum.

Peterson Space (between Roux limb´s mesentery and transverse
mesocolon, (Figure 2)), mesenteric defect and Brolin space (at the
jejuno-jejunostomy). Diagnosis is based on clinical presentation, plain
abdominal X-ray and upper gastrointestinal studies. While patients
with LRYGB may be unable to vomit, liquid accumulation within
the closed loop often determines elevated cholestatic or pancreatic
enzymes [3], imitating a cholecystolithiasis [4], choledocholithiasis
or pancreatits. Severe gastric dilatation can further cause gastric
wall necrosis with clinical signs of an acute abdomen. Multislice CT
spiral scan can fail to disclose internal hernia in up to two-third of
cases [5,6]. Only the diagnosis of transmesenteric internal hernias
can often be made because of presence of the clustered loops with a
mesenteric swirl [7].

The two most common surgical long-term complications after
LRYGB are Small Bowel Obstruction (SBO) and Biliary Tract
Lithiasis (BTL).
Internal Hernia (IH) is recognized the most frequent cause of
SBO (> 50%) and the incidence of IH is in the range of 1-5% [1,2].
Mean time to intervention for internal hernia repair is reported to be
after 413 +/- 46 days and occurs after an average excess body weight
loss of 59% +/- 3.3 [2].
The three classic locations for IH after antecolic LRYGB are
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Figure 1: Schematic Figure of LRYGB.
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Figure 4: Diagnostic algorithm in chronic abdominal pain after LRYGB.

Figure 2: Internal Hernia in Peterson Space after LRYGB.

Due to the decreased awareness of some physicians bowel
gangrene from strangulated internal hernia is still a clinical problem
[8,9]. The necessity of early emergency surgery with explorative
laparoscopy to avoid severe intestinal complications and related
mortality in SBO is well known [10].
Thus, IH has to be suspected in every acute or chronic abdominal
pain after LRYGB. If there is suspicion of IH then diagnostic
laparoscopy is mandatory.
The incidence of cholelithiasis following obesity surgery
ranges from 6.7% to 52.8%, increasing further if either weight loss
rate exceeds 1.5 kg/week or when Excess Weight Loss of more
than 24% [10,11]. A meta-analysis confirmed the effectiveness of
Ursodeoxycholic Acid (UDCA) prophylaxis with 8.8% of those
taking UDCA developing gallstones compared to 27.7% for placebo
[12]. Gallstone-related complications are common and prophylactic
cholecystectomy is still a controversial discussion [13]. Because of
the lack of endoscopic access to the duodenum using endoscopic
retrograde Cholangiopancreatography (ERCP), choledocholithiasis
in a post-gastric bypass patient can be hard to treat [14].
Due to elevated cholestatic and pancreatic enzymes in IH and
BTL differential diagnoses can be difficult to some extent. In this
clinical case report, we describe a clinical case of IH mimicking BTL
in a patient after LRYGB. In this case exact diagnosis and effective
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Figure 3: Diagnostic algorithm in acute abdominal pain after LRYGB.
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Figure 5: Chyloperitoneum can be a typical sign of chronic internal herniation
after LRYGB.

management was done using a standardized diagnostic flow chart.
Two flow chart diagrams are mentioned here (Figure 3,4). Figure 3
shows a management plan in patients with acute abdominal pain.
Acute abdominal pain is defined as severe abdominal pain of unclear
etiology that is less than 24 hours in duration [15]. Figure 4 shows a
management plan in patients with intermittent or chronic abdominal
pain that has been present for at least two months [15].
If patient presents with acute or chronic abdominal pain, labs
(pancreatic enzymes, alkaline phosphatase and total-direct bilirubin),
ultrasound and plain x-ray of the abdomen should be carried out.
If labs are deranged and ultrasound reveals gall stones with dilated
common biliary duct, magnetic resonance Cholangiopancreatography
(MRCP) should be done as a next investigation. On the basis of
MRCP findings of BTL, laparoscopic assisted or baloon enteroscopy
assisted ERCP should be performed.
If plain x-ray of the abdomen shows dilated loops with air fluid
levels then diagnostic laparoscopy is indicated. In case of nonpathological plain x-ray diagnostic laparoscopy is even mandatory.
In case of chronic abdominal pain, we also perform CT
Pouchography to evaluate the size of gastric pouch, the presence of a
blind loop and hiatal hernia with pouch herniation because they are
considered as differentials for chronic abdominal pain in post LRYGB
patients.
It is worth mentioning here that the mortality rate of LRYGB is
less than 1% [16] but post LRYGB, the internal hernias have rapid
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progression to bowel ischemia and a bad outcome. The mortality rate
of IH can be as high as 43.8% [17]. Furthermore, one meta-analysis
reported mortality rate of concomitant gallstones and BTL from
0.33% to 14.67% [18].

Clinical Case
A 25-year old male patient with a BMI of 26.6 kg/m² (height 1.87
m, weight 93 kg) presented to our Emergency Room in November
2013, with abdominal pain for one day associated with nausea.
Abdominal pain was colicky in nature and 8 out of 10 in severity. The
pain was localized to paraumbilical area with some radiation to upper
abdomen. The patient had never experienced such symptoms before
and after LRYGB. There was no history of absolute constipation
and patient had his last normal bowel movements on the morning
of presentation. The patient’s bariatric history started in November
2011, when he underwent LRYGB at an initial weight of 149 kg (BMI
42.6 kg/ m²). Intra- and postoperative course was uneventful and the
patient had regular follow ups in our clinic.
During his follow-up visits, at 6 weeks (weight 126.2 kg) we
detected sludge in the gallbladder on abdominal ultrasound and
therapy with UDCA was started for 6 months. At 6 months followup (weight 106 kg), gallstones were detected on ultrasound of the
abdomen and laparoscopic cholecystectomy was recommended.
At 2 years follow-up the patient had a weight loss of 56 kg
(weight 93 kg, BMI 26.6 kg/m²) and a good quality of life. We again
recommended laparoscopic cholecystectomy but due to self-reported
organizational issues cholecystectomy was not planned.
On examination in Emergency Room, his vital signs were stable.
Abdomen was tender in paraumbilical area, with no guarding or
rigidity. There was no abdominal distension and bowel sounds
were normal. Ultrasound of the abdomen detected multiple small
gallstones with normal wall thickness of the gallbladder. Laboratory
findings showed an elevated bilirubin of 1.88 mg/dl (direct 0.63 mg/
dl, indirect 1,3 mg/dl) and raised serum amylase level of 210 U /l
(normal range 0-137). On repeated labs in the next morning, there was
further increasing bilirubin level of 2.53 mg/dl. Choledocholithiasis
was suspected due to the colicky abdominal pain and also deranged
bilirubin levels with slightly raised pancreatic enzyme levels. We
performed MRCP and no stones were seen within the non-dilated
bile duct. Thus, diagnostic laparoscopy was planned to rule out
internal herniation after LRYGB. Intraoperative chyloperitoneum
was detected (Figure 5). Internal herniation of the entire common
channel was seen through the Peterson space. Common channel
herniation was completely reduced. No indication was seen for small
bowel resection. Peterson Space was closed with a non-absorbable
suture. Simultaneous cholecystectomy was performed. Examination
of chyloperitoneum showed elevated triglycerides of 326 mg/dl with
a blood count of 63 mg/dl. Postoperative course was uneventful and
the patient was discharged on the 2nd postoperative day.

Discussion
Due to elevated cholestatic and pancreatic enzymes in both
IH and BTL, differential diagnoses can be difficult. A standardized
diagnostic algorithm is mandatory to rule out patients with IH and to
avoid severe intestinal complications.
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During primary surgery of LRYGB we support closure of the
mesenteric defect with non-absorbable suture. Closure of mesenteric
defect is associated with significantly lower incidence of internal
hernia rate. However, closure of the mesenteric defects might be
associated with increased risk of early small bowel obstruction caused
by kinking of the jejunojejunostomy [19].
We also recommend that all patients with either acute abdominal
pain or chronic abdominal pain after LRYGB should undergo the
diagnostic alogrithms (Figure 2,3) with laboratory blood tests,
ultrasound of the abdomen, plain x-ray, upper GI endoscopy and
early laparoscopy to detect internal hernia and to avoid strangulation
with intestinal gangrene [15]. In case of elevated cholestatic and
pancreatic enzymes a choledocholithiasis and pancreatitis should be
excluded via MRCP.
In Patients with chronic abdominal pain after LRYGB, CT
Pouchography should also be done. If it reveals hiatal hernia with
a concomitant gastroesophageal reflux disease in the upper GI
endoscopy, then hiatal hernia can be repaired laparoscopically. If
any blind loop at gastojejunostomy is appreciated on CT, blindloop syndrome could be a cause for postprandial chronic pain. If CT
Pouchography is unremarkable, diagnostic laparoscopy is mandatory
(Figure 3).
During laparoscopy a chyloperitoneum can confirm internal
hernia after LRYGB [20,21]. A true chylous effusion is defined as
the presence of ascitic fluid with high fat (triglyceride) content,
usually higher than 110 mg/dl [20]. In case of suspected IH the
three classic locations have to been inspected: Peterson Space, the
mesenteric defect and Brolin space. During laparoscopic surgery
characterization of the alimentary limb, the biliopancreatic limb and
the common channel have to be performed and bowel lengths have
to be measured. Also marker sutures at time of primary surgery can
help to identify the limbs. If no identification is possible, laparoscopic
control of the anatomy can be achieved by examining small intestine
in reverse direction starting from the ileocecal valve [22].

Conclusion
Chyloperitoneum can confirm internal hernia after LRYGB and
the three aforementioned classic locations for internal hernia should
be examined if chyloperitoneum is detected.
To improve diagnosis of IH and BTL after LRYGB we strongly
recommend that every patient with acute or chronic abdominal pain
after LRYGB should undergo our proposed management algorithm.
BTL has always to be ruled out by MRCP, if elevated cholestatic or
pancreatic enzymes are present.
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