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Abstract

A left paraduodenal hernia is a rare type of internal hernia but the most common type of

peritoneal recess hernia. Preoperative diagnosis of a left paraduodenal hernia is difficult because

of its nonspecific clinical manifestations, and it is often confused with other causes of

acute abdomen. Diagnosis is therefore often delayed, resulting in serious clinical outcomes.

We herein report a case of a large paraduodenal hernia with small intestinal obstruction and

ischemia without abdominal pain. The patient was successfully discharged after emergency hernia

repair. This case reveals the importance of diagnosing a left paraduodenal hernia with or without

abdominal pain, especially in patients with no history of abdominal surgery.

Keywords

Left paraduodenal hernia, intestinal obstruction, internal hernia, peritoneal recess hernia, preop-

erative diagnosis, acute abdomen

Date received: 17 March 2020; accepted: 11 August 2020

Introduction

An internal hernia is a condition in which

the abdominal organs or tissues leave their

original position and enter another part of

the abdomen through a weak defect or

space in the abdominal cavity.1 Internal

hernias are relatively rare compared with

other types of hernias. According to the lit-

erature, the incidence of internal hernias

ranges from about 0.6% to 5.8%.2 A
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Japanese study showed that only 13
(0.19%) of 8938 patients with gastric
cancer undergoing surgical treatment were
diagnosed with internal hernias.3 A para-
duodenal hernia (PDH) is a rare type of
congenital internal hernia. PDHs account
for 53% of all internal hernias. Acquired
holes are mainly the result of surgery and
are often seen in patients undergoing certain
weight loss operations, especially Roux-en-Y
gastric bypass.4 However, PDHs with clini-
cal symptoms are even less common,
accounting for about 0.2% to 0.9% of all
PDHs.5

A PDH is a congenital disease; however,
most patients develop this type of hernia in
adulthood. Although PDH was first
described by Moynihan in 1906,4 the exact
cause of the disease is not entirely clear.
PDH is also classified as left PDH
(LPDH) and right PDH (RPDH).
Although both are PDHs, their anatomical
basis, diagnoses, and treatments are quite
different. An LPDH is the most common
type of congenital internal hernia encoun-
tered in adults. It is a congenital disease
caused by abnormal rotation and fixation
of the midgut during embryonic develop-
ment. The small intestine is embedded in
the left mesocolon without blood vessels.
Therefore, a more suitable name is congen-
ital “mesocolic” hernia.6 Many LPDHs are
asymptomatic throughout life. However,
autopsies have revealed that about 2% of
affected individuals have a fossa of
Landzert.7,8 An RPDH is also a congenital
disease. When the small intestine passes
through the first part of the mesentery, a
defect forms; this defect is called the fossa
of Waldeyer in about 1% of cases and is
also detected at autopsy.9 An RPDH is usu-
ally larger and more fixed than an LPDH
and is associated with intestinal malrota-
tion. In addition to LPDHs and RPDHs,
a middle mesocolic hernia is an even rarer
form of PDH. This is a hernia of the small
intestine through the transverse mesocolon.10

According to the relative position of the
recess and the ascending duodenum, middle
mesocolic hernias are classified into two
types: Landzert hernias and Waldeyer herni-
as. The incidence of LPDHs is higher than
that of RPDHs by about 3:1,11 and the inci-
dence is higher in male than female
patients.12,13 LPDHs often have no specific
clinical manifestations and even no specific
imaging manifestations. This often asymp-
tomatic type of internal hernia is therefore
difficult to diagnose, delaying the best treat-
ment opportunity and leading to intestinal
obstruction or even strangulated intestinal
obstruction.

Case presentation

A 38-year-old man presented to the emer-
gency department because of a 2-day histo-
ry of continuous vomiting that had become
aggravated during the past 4 hours. He had
usually been in good health and had no his-
tory of abdominal surgery. He had experi-
enced an intermittent fever that had peaked
at 38.9�C. The patient vomited severely
with a small amount of hematemesis, but
no hematochezia was present. Routine
blood and biochemical testing showed a
white blood cell count of 13.4� 109/L, neu-
trophil percentage of 91%, hemoglobin
concentration of 69 g/L, procalcitonin con-
centration of 19.5 mg/L, C-reactive protein
concentration of 262 mg/L, lactate concen-
tration of 1.8 mmol/L, pH of 7.22, PO2 of
82.2 mmHg, PCO2 of 40.5 mmHg, and
oxygen saturation of 95%. Curiously, the
patient denied symptoms of abdominal
pain. Physical examination revealed a soft
abdomen with no tenderness or rebound
pain. Large amounts of gastric juice and
blood were drawn out after insertion of a
gastric tube. An abdominal radiograph in
the upright position showed that the dilated
ring of the small intestine had gathered into
clusters, and a gas–liquid plane could be
seen in the small intestine. Abdominal
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contrast-enhanced computed tomography
(CT) showed a partial mesenteric volvulus
and poor blood circulation in part of the
small intestine. Formation of an intra-
abdominal hernia was also suspected, with
the presence of blood-dense fluid in the
abdominal cavity. Three-dimensional CT
reconstruction confirmed the location of
the obstruction, the extent of intestinal
ischemia, and the accumulation of fluid
around the small intestine (Figure 1(a), (c)).

The patient’s peritoneal effusion was
mainly present in the pelvic and intestinal
interspace. To determine the characteristics
of the peritoneal effusion and whether surgi-
cal intervention was needed, we performed

an ultrasound-guided abdominal puncture
under conditions of maximal patient safety.
Bloody peritoneal effusion was drawn out
from the abdomen. Considering that the
patient was in good physical condition and
had no history of abdominal surgery or
trauma, our differential diagnoses were an
internal hernia, mesenteric thrombosis, and
gastrointestinal ulcer bleeding. After com-
pletion of relevant preoperative prepara-
tions, we decided to perform exploratory
laparotomy instead of laparoscopic surgery
because of the unpredictability and complex-
ity of the patient’s condition.

About 1 hour after CT and abdominal
puncture, the operation began. A large

Figure 1. Computed tomography (CT) findings. (a, c) Preoperative CT and three-dimensional CT recon-
struction. (b, d) Postoperative CT and three-dimensional CT reconstruction.
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hernia sac was found from the peritoneal

opening on the left side of the ligament of

Treitz. The neck of the hernia sac was

opened, revealing the dilated small intestinal

ring. A large amount of bloody exudate was

present in the hernia sac and between the

intestines of the internal hernia. A large duo-

denal recess hernia was observed between the

duodenum, transverse mesocolon, and

descending mesocolon (Figure 2). A large

number of small intestinal herniations could

be seen in the neck of the hernia sac with a

diameter of about 6 cm. The neck of the

hernia sac was released, the tension was

reduced, and the herniated small intestine

was removed, revealing ischemic changes in

the intestinal wall (Figure 3). After relieving

the compression of the hernia sac, the blood

flow of the small intestine improved.

Fortunately, the patient did not require

small bowel resection. The lateral peritoneum

of the descending colon was dissociated, the

splenic flexure of the colon was completely

Figure 2. Intraoperative findings. (a, b) The large hernia sac and neck of the paraduodenal hernia could be
seen during the operation.

Figure 3. Ischemic state of the small intestine
during the operation.
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dissociated, the inferior mesenteric vein and

left colonic vein were exposed, the excess

hernia sac was completely removed, and the

duodenal recess was closed (Figure 4).
Anal exhaust began on postoperative day

2, and the patient began a liquid diet on day

3. On postoperative day 5, all routine blood

parameters had returned to normal levels,

the hemoglobin concentration had signifi-

cantly increased, and abdominal CT

showed that the blood circulation of the

small intestine was good and that no

obstruction was present (Figure 1(b), (d)).

The patient was discharged on postoperative

day 5. Routine follow-up examinations at 3

and 6 months postoperatively showed that

the patient was in good condition and had

developed no complications.

Discussion

PDHs often occur between the ages of 40

and 60 years. The incidence is higher in men

than in women.4 Most patients with PDHs
develop abdominal pain and distention, and
some also experience dyspepsia. When the
intra-abdominal pressure increases, the
abdominal organs, especially the small
intestine, may enter the duodenal recess.
Considering the location of the duodenal
recess, the jejunum is the most common
herniating viscus.14 The contents of the
hernia are usually the stomach and small
intestine and sometimes the colon,15,16

increasing the difficulty of clinical diagnosis
and complicating the differential diagnosis.
In the absence of a history of surgery, exter-
nal hernia, and intra-abdominal inflamma-
tory disease, and if abdominal pain or
intestinal obstruction occurs repeatedly
and no other causes are found, the possibil-
ity of a PDH should be considered, espe-
cially when the inferior mesenteric vein
moves forward.17 In the published litera-
ture, including case reports, the mortality
rate associated with intestinal strangulation
in patients with a symptomatic LPDH
ranges from 20% to 50%.18 However,
regardless of whether symptoms of intesti-
nal obstruction are present, patients diag-
nosed with an LPDH should undergo
surgical treatment as soon as possible to
avoid a poor clinical outcome.19 Some pre-
viously reported cases of large LPDHs are
listed in Table 1. In all of these cases, the
hernial sac diameter was >5 cm.

CT is an effective diagnostic technique
for LPDHs. Contrast-enhanced CT can be
used to determine if the blood supply of the
small intestine is obstructed. If necessary,
the surrounding anatomical structure can
be distinguished by three-dimensional CT
reconstruction technology.20 Imaging and
surgical scholars have determined that the
five imaging features of LPDHs are as fol-
lows14: (1) an encapsulated cluster of small
bowel in the left upper quadrant with
engorgement of the mesenteric vessels, (2)
small bowel loops behind the pancreas
and/or transverse colon or stomach, (3)Figure 4. Removal and closure of the hernia sac.
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anterior displacement of the inferior mesen-

teric vein, (4) small bowel loops between the

stomach and pancreas, and (5) convergence

of mesenteric vessels toward the neck of the

hernia near the ligament of Treitz. The sur-

gical treatment of PDHs can be roughly

divided into three techniques: eliminating

the defect of the hernia sac to achieve a

normal anatomical structure, closing or

reducing the hernia sac, and excising the

hernia sac. The surgeon’s main task is to

reduce the gap of the hernia and repair

the defect of the mesentery. The neck

of the hernia sac is closely associated with

the submesenteric vessels and the left colon-

ic artery; therefore, injury should be

avoided during the repair process.7,21

However, the integrity of the collateral ves-

sels must be preserved to ensure a good

intestinal blood supply.22

Because the inferior mesenteric vein is

located at the anterior and medial edge of

the mesentery, which is also a sign of PDH,

the forward movement of the inferior mes-

enteric vein should be considered during the

operation.17 Displacement and squeezing of

the mesenteric vein may contribute to

abdominal pain. A randomized controlled

study showed that laparoscopic surgery is

more likely to lead to an internal hernia

than is laparotomy.23 The choice of lapa-

roscopy or laparotomy is still controversial.

However, the literature shows that laparo-

scopic treatment of a PDH can shorten the

hospital stay, promote early eating, and

reduce the incidence of perioperative com-

plications.24,25 Nevertheless, if the blood

supply of the small intestine is suspected

to be impaired or necrotic, a safer operation

should be chosen. Whether and where to

place the mesh is still controversial.20,26

Conclusion

Preoperative diagnosis of PDHs is difficult,

and delayed diagnosis can have fatal conse-

quences for patients; more than half of

patients with a PDH may develop intestinal

obstruction. A retrospective analysis

showed that the mortality rate of PDHs is

>20%.20,27 The most common mechanism

of intestinal obstruction is contraction of

the hernia sac orifice. The hernia repair

technique should be chosen based on

the intraoperative conditions, including

the size of the hernia sac, the location of

Table 1. Previously reported cases of large left paraduodenal hernias.

Case Authors

Age

(years) Sex

Size of hernia

sac (cm)

Laparoscopy

completed

Length of

stay (days)

1 Cundy et al.29 55 M 6 No 6

2 Jeong et al.24 52 M 5 Yes 5

3 Jeong et al.24 58 F 6 Yes 5

4 Palanivelu et al.20 44 M 7 Yes 5

5 Palanivelu et al.20 49 M 8 Yes 2

6 Palanivelu et al.20 54 F 9 Yes 2

7 Nam et al.30 12 F 5 Yes 5

8 Fukanaga et al.31 51 M 5 Yes 9

9 Coakley et al.32 25 M 6 No 3

10 Parmar et al.33 38 M 8 Yes 3

11 Uematsu et al.34 44 M 5 Yes 28

12 Hussein et al.35 59 M 5 Yes 3

13 Uchiyama et al.36 80 F 5 Yes 3

M, male; F, female.
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the submesenteric vessels, and the presence

of intestinal obstruction. In addition, the

timing of surgery is very important and

can even determine the prognosis.

Laparoscopic surgery is considered to be a

diagnostic and therapeutic method.

However, laparoscopy also has a risk of iat-

rogenic injury, including rupture of the

small intestine due to incarcerated intestinal

dilatation, abdominal congestion, and mas-

sive exudation.12,28

In summary, the incidence and preoper-

ative diagnosis rate of LPDH are low, and

the timing of the operation is very impor-

tant. We hope that through this case report,

the possibility of this disease will be consid-

ered in patients who develop intestinal

obstruction without a history of surgery.

Declaration of conflicting interest

The authors declare that there is no conflict of

interest.

Ethics

The study was approved by the ethics committee

of The First Hospital of China Medical

University. The patient provided written

informed consent to publish his data.

Funding

This research received no specific grant from any

funding agency in the public, commercial, or

not-for-profit sectors.

ORCID iD

Banghua Zhong https://orcid.org/0000-0002-

2771-7947

References

1. Ghahremani GG. Internal abdominal herni-

as. Surg Clin North Am 1984; 64: 393–406.
2. Shi Y, Felsted AE, Masand PM, et al.

Congenital left paraduodenal hernia causing

chronic abdominal pain and abdominal catas-

trophe. Pediatrics 2015; 135: e1067–e1071.

3. Miyagaki H, Takiguchi S, Kurokawa Y,

et al. Recent trend of internal hernia occur-

rence after gastrectomy for gastric cancer.

World J Surg 2012; 36: 851–857.
4. Schizas D, Apostolou K, Krivan S, et al.

Paraduodenal hernias: a systematic review

of the literature. Hernia 2019; 23: 1187–1197.
5. Khan MA, Lo AY and Vande Maele DM.

Paraduodenal hernia. Am Surg 1998; 64:

1218–1222.
6. Willwerth BM, Zollinger RM Jr and Izant

RJ Jr. Congenital mesocolic (paraduodenal)

hernia. Embryologic basis of repair. Am J

Surg 1974; 128: 358–361.
7. Blachar A and Federle MP. Internal hernia:

an increasingly common cause of small

bowel obstruction. Semin Ultrasound CT

MR 2002; 23: 174–183.
8. Blachar A, Federle MP and Dodson SF.

Internal hernia: clinical and imaging findings

in 17 patients with emphasis on CT criteria.

Radiology 2001; 218: 68–74.
9. Sel�uuk D, Kantarci F, Ogüt G, et al.

Radiological evaluation of internal abdomi-

nal hernias. Turk J Gastroenterol 2005; 16:

57–64.
10. Kannan NS, Usha K, Arun T, et al.

Congenital middle mesocolic hernia: a case

report. Australas Med J 2014; 7: 432–435.

DOI: 10.4066/AMJ.2014.2179
11. Standring S. Peritoneum and peritoneal

cavity. In: Standring S (ed.) Gray’s Anatomy:

The Anatomical Basis of Clinical Practice.

London: Elsevier, 2016, pp.1098–1110.
12. Tomino T, Itoh S, Yoshida D, et al. Right

paraduodenal hernia successfully treated

with laparoscopic surgery. Asian J Endosc

Surg 2015; 8: 87–90.

13. Peltier J, Le Gars D, Page C, et al. The duo-

denal fossae: anatomic study and clinical

correlations. Surg Radiol Anat 2005; 27:

303–307.
14. Liu TH. Timing of abdominal CT evalua-

tion impacts the diagnosis of paraduodenal

hernia. Am Surg 2016; 82: 546–549.
15. Lopez CM, Healy JM and Ozgediz DE.

Obstructed paraduodenal hernia.

J Gastrointest Surg 2018. https: //doi.org/

10.1007/s11605-018-3848-0.
16. Poh BR, Sundaramurthy SR and

Mirbagheri N. Left paraduodenal hernia

Xu et al. 7

https://orcid.org/0000-0002-2771-7947
https://orcid.org/0000-0002-2771-7947
https://orcid.org/0000-0002-2771-7947
https: //doi.org/10.1007/s11605-018-3848-0
https: //doi.org/10.1007/s11605-018-3848-0


causing small bowel obstruction.
J Gastrointest Surg 2014; 18: 1377–1378.

17. Wang WL and Liu KL. Electronic clinical
challenges and images in GI. Left paraduode-
nal hernia with displacement of inferior mes-
enteric vein. Gastroenterology 2009; 136:
e1–e2. DOI: 10.1053/j.gastro.2008.11.029

18. Dritsas ER, Ruiz OR, Kennedy GM, et al.
Paraduodenal hernia: a report of two cases.
Am Surg 2001; 67: 733–736.

19. Martin LC, Merkle EM and Thompson
WM. Review of internal hernias: radio-
graphic and clinical findings. AJR Am J

Roentgenol 2006; 186: 703–717.
20. Palanivelu C, Rangarajan M, Jategaonkar

PA, et al. Laparoscopic management of
PDHs: mesh and mesh-less repairs. A
report of four cases. Hernia 2008; 12:
649–653.

21. Ghiassi S, Nguyen SQ, Divino CM, et al.
Internal hernias: clinical findings, manage-
ment, and outcome in 49 nonbariatric
cases. J Gastrointest Surg 2007; 11: 291–295.

22. Tainaka T, Ikegami R and Watanabe Y.
Left paraduodenal hernia leading to
protein-losing enteropathy in childhood.
J Pediatr Surg 2005; 40: E21–E23.

23. Steele KE, Prokopowicz GP, Magnuson T,

et al. Laparoscopic antecolic Roux-en-Y
gastric bypass with closure of internal
defects leads to fewer internal hernias than
the retrocolic approach. Surg Endosc 2008;
22: 2056–2061.

24. Jeong GA, Cho GS, Kim HC, et al.
Laparoscopic repair of paraduodenal
hernia: comparison with conventional open
repair. Surg Laparosc Endosc Percutan Tech

2008; 18: 611–615.
25. Khalaileh A, Schlager A, Bala M, et al. Left

laparoscopic paraduodenal hernia repair.
Surg Endosc 2010; 24: 1486–1489.

26. Kwan B, Theodore JE and Wong J.
Laparoscopic paraduodenal hernia repair
with bioabsorbable mesh: A case of a novel
technique for a rare cause of bowel obstruc-
tion. Int J Surg Case Rep 2020; 70: 1–4.

27. Trigui A, Guirat A, Rejab H, et al. An
uncommon cause of acute bowel

obstruction: the left para-duodenal hernia.
Niger J Surg 2012; 18: 97–99.

28. Barbosa L, Ferreira A and P�ovoa AA. Left
paraduodenal hernia: a rare cause of small
bowel obstruction in the elderly. BMJ Case

Rep 2016; 2016: bcr2015209678. DOI:
10.1136/bcr-2015-209678

29. Thomas P Cundy, Aimee N Di Marco,
Mohamad Hamady et al. Giant left para-
duodenal hernia. BMJ Case Rep 2014;
2014: bcr2013202465. Doi:10.1136/bcr-
2013-202465.

30. So-Hyun Nam, Kwan Woo Kim, Jin Soo
Kim et al. Laparoscopic treatment of left
paraduodenal hernia in two cases of chil-
dren. Int J Surg Case Rep 2012; 3(6): 199–
202. Doi:10.1016/j.ijscr.2012.02.007.

31. Masaki Fukunaga, Akio Kidokoro,
Toshiaki Iba et al. Laparoscopic
surgery for left paraduodenal hernia.
J Laparoendosc Adv Surg Tech A 2004; 14
(2): 111–115. Doi:10.1089/10926420432
2973907.

32. Brian A Coakley, Dvir Froylich, Ray Wong,
et al. Repair of primary bowel obstruction
resulting from a left paraduodenal hernia.
Am Surg 2012; 78(9): E422–E424.

33. Parmar BPS and Parmar RS. Laparoscopic

management of left paraduodenal hernia.
J Minim Access Surg 2010; 6(4): 122–124.
Doi:10.4103/0972-9941.72601

34. Uematsu T , Kitamura H, Iwase M et al.
Laparoscopic repair of a paraduodenal
hernia. Surg Endosc 1998; 12(1): 50–52.
Doi:10.1007/s004649900591.

35. Maher Hussein 1, Mohamed Khreiss,
Georges Al-Helou et al. Laparoscopic
repair of a left paraduodenal hernia present-
ing with acute bowel obstruction: report of a
case. Surg Laparosc Endosc Percutan Tech

2012; 22(1): e28–30. Doi:10.1097/SLE.0b01
3e31823f3798.

36. Shuichiro Uchiyama, Naoya Imamura,
Hideki Hidaka, et al. An unusual variant
of a left paraduodenal hernia diagnosed
and treated by laparoscopic surgery: report
of a case. Surg Today 2009; 39(6): 533–535.
Doi:10.1007/s00595-008-3875-7.

8 Journal of International Medical Research


	table-fn1-0300060520955040

