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Learning objectives

The aim of the exhibit is to describe an original pattern of three signs found on abdominal
CT examinations in patients with surgically proven Petersen's hernias after prior antecolic
Roux-en-Y gastric bypass (RYGB). These are early signs that can be seen prior to the
presence of later complications such as a bowel obstruction.

Background

Gastric bypass surgery has many indications and is becoming more utilised as a definitive
method for weight loss when other forms of medical therapy have not been successful.

There are 4 types of internal hernias that have been described after laparoscopic Roux-
en-Y reconstruction[1,2]:

1. Petersen's defect: Mesenteric defect posterior to the Roux jejunal limb
2. Meso-jejunal mesenteric window: Mesenteric defect at the jejuno-jejunal

anastomosis
3. Mesocolic window: Mesenteric defect through the transverse mesocolon

with a retrocolic Roux limb
4. Abnormal aperture secondary to an adhesive peritoneal band

A Petersen's hernia is an internal hernia that arises after any type of gastrojejunostomy
(most frequently after Roux-en-Y anastomosis) into Petersen's space, which is bounded
by the transverse mesocolon, the retroperitoneum, and the Roux limb mesentery.

Internal hernias, including Petersen's hernias, are often considered in patients post Roux-
en-Y gastric bypass but are poorly recognised in radiology until they become complicated
by a bowel obstruction or demonstrate associated acute inflammatory changes. The
majority of the literature written about internal hernias are descriptions of their late
complications [2-5].

Findings and procedure details

Our study included 10 patients with laparoscopically proven Petersen's hernias who
also had a preoperative abdominal CT examination, most commonly for investigation of
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nonspecific abdominal pain. The CT scans were retrospectively reviewed to determine
common signs that could act as a guide for early diagnosis.

Our control group included 7 patients with laparoscopy that was negative for
internal hernia following a preoperative CT abdomen examination, most commonly for
assessment of nonspecific abdominal pain.

The time interval between the preoperative abdominal CT scans and the date of surgery
ranged from 0 days to 2 years and 7 months, with a median of 7 days.

The majority of the patients did not have any evidence of bowel obstruction or dilatation.
Among the Petersen's hernia group, 3 of the 10 patients (30%) had bowel dilatation - 1
had an intermediate grade small bowel obstruction due to a Petersen's hernia resulting
in a caecal volvulus and the other 2 had localised, mildly dilated small bowel loops in the
left side of the abdomen. In comparison, 1 of the 7 control group patients (14.3%) had
small bowel dilatation. There was no statistically significant difference between the two
groups (p = 0.603).

Superior Mesenteric Vein (SMV) Abnormalities

SMV compression in association with an SMV twist was a recurring pattern found in most
patients with Petersen's hernias. We defined the SMV twist as a twisting course of the
vessel, similar to the CT whirl sign found in a malrotation or volvulus, but in close proximity
to the uncinate process [1, 6-9].
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Fig. 1: Normal SMV and SMA orientation
References: Diagnostic Imaging, McMaster University, St Joseph's Healthcare
Hamilton - Hamilton/CA
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Fig. 2: SMV compression and twist in a patient with a Petersen's hernia
References: Diagnostic Imaging, McMaster University, St Joseph's Healthcare
Hamilton - Hamilton/CA

SMV compression was present in 80% of the patients with a Petersen's hernia, in
comparison with none of the patients in the control group (p=0.002).

A swirl or twist of the SMV or an SMV tributary was present in 80% of the Petersen's
hernia patients and none of the control group patients (p=0.002). It was noted that the
swirl was often associated with horizontal orientation of the SMV.
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Fig. 3: SMV compression and twist in a patient with a Petersen's hernia
References: Diagnostic Imaging, McMaster University, St Joseph's Healthcare
Hamilton - Hamilton/CA

Duodeno-jejunal (DJ) Flexure

DJ #exure malrotation is a known pathology in paediatrics. The DJ #exure is normally
located to the left of midline at the level of the L1 vertebral body.

In 7 out of the 10 patients (70%) with a Petersen's hernia, the DJ #exure was malrotated,
in comparison with none of the control group patients (p=0.010).
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Fig. 4: Malrotation of the DJ flexure. This was found in 70% of patients with Petersen's
hernias.
References: Diagnostic Imaging, McMaster University, St Joseph's Healthcare
Hamilton - Hamilton/CA

Of the 3 patients with a Petersen's hernia but without malrotation of the DJ flexure, 1

demonstrated anterior displacement of the 1st jejunal loop with interposition of other bowel
loops. The other two had either a normal DJ position with no anterior displacement or an
indeterminate position of the DJ flexure.
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Fig. 5: Anterior displacement of the DJ flexure with interposition of a bowel loop other
then the 1st jejunal loop. This was sometimes present in patients with Petersen's
hernias who did not demonstrate DJ malrotation.
References: Diagnostic Imaging, McMaster University, St Joseph's Healthcare
Hamilton - Hamilton/CA

6 out of 7 (85.7%) control group patients had a normal DJ flexure position with no
displacement of the first jejunal loop. The remaining patient was noted to have anterior
displacement of the first jejunal loop with an interposed loop of redundant sigmoid colon.
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Fig. 6: Anterior displacement of the DJ flexure with interposition of sigmoid colon, seen
in a control patient.
References: Diagnostic Imaging, McMaster University, St Joseph's Healthcare
Hamilton - Hamilton/CA

In total, 8 out of the 10 Petersen's hernia group patients (80%) demonstrated either
malrotation or anterior displacement of the DJ flexure, in comparison with 1 out of the 7
control group patients (14.3%), a statistically significant difference (p=0.015).

Jejuno-jejunostomy (JJ) Anastomosis displacement

80% of the Petersen's hernia patients had the JJ anastomosis at the level of the mid pole
of the left kidney or below while 20% demonstrated a JJ anastomosis that was displaced
into the right side of the abdomen. In the control group, 85.7% of the patients had the
JJ anastomosis on the left. There was no statistically significant difference between
the groups (p=0.435) and this sign was not found to be helpful in the identification of
Petersen's hernias.
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Fig. 7: Normal position of the staple line of the JJ anastomosis.
References: Diagnostic Imaging, McMaster University, St Joseph's Healthcare
Hamilton - Hamilton/CA
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Fig. 8: Abnormal displacement of the JJ anastomosis to the right side of the abdomen.
References: Diagnostic Imaging, McMaster University, St Joseph's Healthcare
Hamilton - Hamilton/CA

Images for this section:
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Fig. 1: Normal SMV and SMA orientation



Page 13 of 20

Fig. 2: SMV compression and twist in a patient with a Petersen's hernia
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Fig. 4: Malrotation of the DJ flexure. This was found in 70% of patients with Petersen's
hernias.
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Fig. 5: Anterior displacement of the DJ flexure with interposition of a bowel loop other
then the 1st jejunal loop. This was sometimes present in patients with Petersen's hernias
who did not demonstrate DJ malrotation.
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Fig. 7: Normal position of the staple line of the JJ anastomosis.
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Fig. 8: Abnormal displacement of the JJ anastomosis to the right side of the abdomen.
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Fig. 6: Anterior displacement of the DJ flexure with interposition of sigmoid colon, seen
in a control patient.
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Conclusion

CT scans are helpful in the diagnosis of internal hernias in RYGB. Currently, imaging
findings of Petersen's hernias are not well described. In our case series of 10 surgically
proven cases, we found that the most sensitive indicators of Petersen's hernias were
the compression of the SMV and the twisting of the SMV around the SMA axis. The
additional sign of malrotation of the DJ #exure or anterior displacement of the DJ #exure,
with the interposition of a bowel loop other then the first jejunal loop in the posterior
peritoneal space, was also specific and present in 80% of the positive cases. In contrast,
displacement of the JJ anastomosis was not found to be helpful.

By describing these original radiological patterns of Petersen's hernias on CT, we hope
to increase the radiologist's confidence in making this diagnosis.

Personal information

References

1. Hongo N, Mori H, Matsumoto S et al. Internal hernias after abdominal
surgeries: MDCT features. Abdom Imaging 2011; 36:349-362.

2. Marchini AK, Denys A, Paroz A et al. The Four Different Types of Internal
Hernia Occurring After Laparascopic Roux-en-Y Gastric Bypass Performed
for Morbid Obesity: Are There Any Multidetector Computed Tomography
(MDCT) Features Permitting Their Distinction? Obes Surg 2011;21:506-516.

3. Reddy SA, Yang C, McGinnis LA, Seggerman RE et al. Diagnosis of
transmesocolic internal hernia as a complication of retrocolic gastric bypass:
CT imaging criteria. AJR AM J Roentgenol/ 2007; 189(1):52-5.

4. Lockhart ME, Tessler FN, Canon CL, Smith JK, Larrison MC, Fineberg NS,
et al Seven signs after gastric bypass. AJR2007;188(3):745-50.

5. Ximenes MA, Baroni RH, Trindade R et al. CT findings in Petersen's Hernia
as a complication of bariatric surgery with a Roux-en-Y gastric bypass.
Einstein 2008; 6(4): 452-8.

6. Frank AJ, Goffner LB, Fruauff AA et-al. Cecal volvulus: the CT whirl sign.
Abdom Imaging. 1993;18 (3): 288-9.

7. Shimanuki Y, Aihara T, Takano H et-al. Clockwise whirlpool sign at color
Doppler US: an objective and definite sign of midgut volvulus. Radiology.
1996;199 (1): 261-4.



Page 20 of 20

8. Peterson CM, Anderson JS, Hara AK et-al. Volvulus of the gastrointestinal
tract: appearances at multimodality imaging. Radiographics. 2009 (5):
1281-93.

9. Epelman M. The whirlpool sign. Radiology. 2006;240 (3): 910-1.


