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Abstract
Intussusception is a rare cause of postoperative intestinal obstruction in adults. We experienced two cases of bowel
obstruction due to the jejuno-jejunal intussusception after harvest of a free jejunum graft for reconstruction after
cervical esophagectomy. Bowel obstruction occurred early in the postoperative course, and reoperations were needed in
both cases. In both case, the anastomotic site was resected and re-anastomosed in a side-to-side fashion. Recurrence of
intussusception has not been observed. In the literature, such a complication has been documented in two case series
and a case report. The reported incidence of postoperative intussusception of the case series was 2.8% and 7.4%,
respectively. The jejuno-jejunal anastomoses were performed with end-to-end fashion by two layered hand-sewn
suture (Albert-Lembert method) in all cases reported. In order to prevent the occurrence of postoperative intussusception,
we recommend to harvest a free jejunal graft as far from the Treitz ligament as possible and to avoid reconstruction by
an Albert-Lembert end-to-end anastomosis.
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Background
Intestinal intussusception is a relatively common abdominal emergency in children, whereas incidence of intussusception in adults is rare and represents less than
5% of all cases [1]. Almost 90% of adult intussusceptions
are secondary to pathologic conditions such as polyps
and neoplasms that serve as a lead point [2-4]. Intussusception after abdominal surgery in adults is a relatively
rare disorder and with a few reports on postoperative intussusception after gastrectomy [5-8].
Free jejunum transfer (FJT) is the most common method
of esophagopharyngeal reconstruction after pharyngolaryngectomy or cervical esophagectomy because of its low incidence of complications and sufficient quality of oral intake
[9-12]. We herein report two cases of bowel obstruction
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due to jejuno-jejunal intussusception which occurred after
harvest of a free jejunum graft. In addition, we reviewed the
literature on this rare complication after FJT.

Case presentation
We experienced two cases of postoperative bowel obstruction due to jejuno-jejunal intussusception at the site
of anastomosis after harvest of a free jejunal graft. A literature search was conducted with PubMed database
and Ichushi database of Japan Medical Abstracts Society
using the keywords adult intussusception ‘OR’ bowel obstruction ‘OR’ complication ‘AND’ free jejunal transfer.
We found two case series and one case report that documented such a rare complication after FJT [13-16]. We
retrieved data on the harvested grafts, anastomotic
methods during the first surgery, timing of reoperation,
and procedures of the second surgery.
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Case 1

A 75-year-old Japanese man underwent cervical esophagectomy for recurrent esophageal cancer at the cervical esophagogastric anastomosis. The esophageal reconstruction
was performed with FJT. We harvested a free jejunal graft
with the third jejunal artery as the vascular pedicle, and
jejuno-jejunal anastomosis was performed in a two-layered
end-to-end fashion with Albert-Lembert method. On postoperative day (POD) 21, he vomited without abdominal
pain, and complete obstruction of the upper jejunum was
suspected by plain abdominal X-ray. Computed tomography (CT) demonstrated a bowel-within-bowel configuration in the upper small intestine. Although we suspected
that the cause of small bowel obstruction as intussusception, there were no signs of strangulation. Therefore, we
started conservative treatment with bowel decompression
using a long intestinal tube. Although bowel obstruction
improved within a few days, it recurred after resumption of
oral intake. Then, we performed re-operation on POD 42.
In the abdominal cavity, there was a jejuno-jejunal intussusception with the end-to-end jejunal anastomosis as a lead
point. The anastomotic site was resected, and bowel reconstruction was performed by functional end-to-end anastomosis. He has never experienced bowel obstruction for
11 months after the second surgery when he died of recurrent esophageal cancer.
Case 2

A 67-year-old women underwent cervical esophagectomy
for second primary cervical esophageal cancer. Esophageal
reconstruction was performed by FJT, using a jejunal graft
with the third jejunal artery as the vascular pedicle, and the
jejuno-jejunal anastomosis was performed in an end-to-end
fashion by the Albert-Lembert method. On POD 3, she
vomited and bowel obstruction was suspected. An abdominal CT demonstrated a bowel-with-bowel configuration,
suggesting intussusception (Figure 1). We diagnosed the
cause of bowel obstruction as intussusception over the
jejuno-jejunal anastomosis, and reoperation was performed.
In the abdominal cavity, intussusception due to the
anastomosis as a lead point was identified (Figure 2).
The anastomotic site was resected, and the jejunum
was reanastomosed in a side-to-side manner. She has
been alive without symptom of bowel obstruction for
8 months after the reoperation.

Figure 1 Abdominal computed tomography. A multiplex ring-formed
mass connected with the small intestine.

were very similar among all cases: The free jejunal grafts
were harvested at the area of second or third jejunal
arteries, and jejuno-jejunostomies were performed in
an end-to-end fashion by the Albert-Lembert method.
Side-to-side anastomoses or end-to-end anastomoses
in a layer-to-layer fashion were performed at the second surgery. No recurrent intussusception has been
reported in these cases (Table 1).

Discussion
Intussusception is a rare cause of postoperative intestinal
obstruction in adults. It occurs in only 0.07% to 2.1% of
individuals who undergo gastrectomy, although 87.7% of
intussusceptions following abdominal surgery occur after
gastrectomy [7,17]. In the literature, intussusception
after FJT was reported in two case series and a case report [13-16]. In these articles, we found only six cases of
intussusception after FJT. The reported incidence of

Characteristics of patients who experienced
intussusception after FJT

A review of the literature revealed eight cases of intussusception occurring after FJT, including the current cases. In
all patients, the lead point of intussusception was the
jejuno-jejunal anastomosis. All patients underwent reoperation, and almost all of the patients required bowel resection.
Operative procedures for harvesting the free jejunal grafts

Figure 2 Intraoperative finding. Intussusception was caused by
intestinal anastomosis.
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Table 1 Characteristics of patients who developed intussusception after free-jejunal transfer
Reference

Year

Age
Sex Jejunal artery Method of anastomosis Interval: primary
Bowel
Method of anastomosis
(years)
used for free at first surgery
operation to
resection at second surgery
jejunal graft
reoperation (days)

Flynn et al. [16]

1989

NS

NS

NS

NS

NS

Yes

NS

Omura et al. [13]
Urayama et al. [15]

1993
1997

76

F

Second

End-to-end A-L

20

Yes

Side-to-side A-L

64

M

Third

End-to-end A-L

28

No

None

38

M

Second

End-to-end A-L

90

Yes

End-to-end layer-to-layer

53

F

Third

End-to-end A-L

19

Yes

End-to-end layer-to-layer

75

F

Third

End-to-end A-L

48

Yes

Functional end-to-end

Kawasaki et al. [14]

2007

Current report

2014

75

M

Third

End-to-end A-L

42

Yes

Functional end-to-end

67

F

Third

End-to-end A-L

3

Yes

Fide-to-side A-L

NS, not stated; M, male; F, female; A-L, Albert-Lembert suture.

postoperative intussusception of the case series was 2.8%
and 7.4%, respectively. In our institution, we performed
FJT reconstruction for 218 patients from January 2011
to December 2014, and only the reported two cases
(0.9%) developed intussusception.
Although the exact mechanism of intussusception remains unclear, some of the clinical features are common
and the others are different between intussusceptions
after FJT and those after gastrectomy. One of the common features was that invagination occurred at the anastomotic site in the proximal jejunum. Many cases of
post-gastrectomy intussusception were associated with
Billroth II or Roux-en-Y reconstructions, while those associated with Billroth I reconstructions were rare [1,18].
Intussusceptions after gastrectomy frequently occurred
in the region of the anastomotic entrance, including the
Braun’s anastomosis [19]. High motility and relatively
large enteric diameter of the proximal small intestine
may influence the occurrence of invagination. On the
other hand, intussusceptions after gastrectomy often appeared as retrograde invagination, whereas normograde
ones were observed in all cases occurred after FJT. Although the lapse of time between gastrectomy and the
occurrence of intussusception has been reported as from
2 days to 30 years, post FJT intussusceptions occurred
early in the postoperative period. The differences in clinical features may suggest the difference in mechanism of
occurrence between both situations, and transient
edema at the anastomotic site may be a main cause of
intussusception after FJT.
The Albert-Lembert method, which is one of the most
popular technique for bowel anastomosis, is double-layered
hand-sewn anastomosis consisted of full-layer suture and
seromuscular suture. Intussusception after FJT has occurred after Albert-Lembert method in all cases. Although
the Albert-Lembert method provides sufficient tensile
strength and hemostasis, the suture line tends to become
thick and transient edema after anastomosis may cause
temporal anastomotic stenosis. In the past reported cases,

including ours, a side-to-side anastomosis, an end-to-end
anastomosis by layer-to-layer suture, or a functional
end-to-end method was performed at the second operation, and recurrence was not observed. Anastomosis
techniques other than the end-to-end Albert-Lembert
method may contribute to prevent the occurrence of
intussusception after FJT.
Some authors reported that the fixation of oral side of
the jejunum adjacent to the anastomotic site may have
increased the incidence of abnormal bowel motility
resulting in intussusception [13,15]. Therefore, they recommended that the free jejunal graft should be harvested at a site removed from the Treitz ligament to
avoid postoperative intussusception [15]. Although the
implication of the distance from the Treitz ligament and
the influence of the oral side fixation adjacent to the
anastomosis on the occurrence of intussusception have
not been fully understood, we may have to care about
the distance from the Treitz ligament to the anastomosis
after harvest of a free jejunal graft.

Conclusions
In summary, we experienced two cases of intussusception causing a postoperative intestinal obstruction following FJT. In order to prevent the occurrence of
postoperative intussusception, we recommend to avoid
reconstruction by Albert-Lembert end-to-end anastomosis and to harvest a free jejunal graft as far from the
Treitz ligament as possible.
Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for review by the Editor-in-Chief of this journal.
Abbreviations
FJT: free jejunum transfer; POD: on postoperative day; CT: computed
tomography.

Matsumoto et al. Surgical Case Reports (2015) 1:28

Page 4 of 4

Competing interests
The authors declare that they have no competing interests.
16.
Authors’ contributions
AM conceived of the study and drafted the manuscript. MW conceived of
the study and participated in its design and coordination and helped to
draft the manuscript. HS carried the operation for case 2 patients and helped
to draft the manuscript. YO participated in the design of the study and
participated in revising for important intellectual content. KN participated in
coordination and helped to draft the manuscript. SM carried the operation
for both patients and helped to draft the manuscript. KY was involved in the
case report for both patients and participated in revising it critically for
important intellectual content. KY gave final approval of the version to be
submitted. TS gave final approval of the revised version to be submitted. All
authors read and approved the final manuscript.

17.

18.
19.

modifications and long-term prognosis. J Thorac Cardiovasc Surg.
1997;113(6):975–81.
Flynn MB, Banis J, Acland R. Reconstruction with free bowel autografts after
pharyngoesophageal or laryngopharyngoesophageal resection. Am J Surg.
1989;158(4):333–6.
Narita H, Funabashi K, Yoshitomi H, Yamamori N, Iguchi T, Hori K, et al.
Postoperative intussusception: report of a case, and a comparison between
adult and pediatric intussusceptions after laparotomy (in Japanese). Rinsyo
Geka (Clinical Surg). 1991;52:2125–31.
Mason LB, Williams RW, Marshburn ET. Retrograde jejunogastric
intussusception following gastrectomy. Arch Surg. 1960;81:485–91.
Olsen AK, Bo O. Intussusception as a complication of partial gastrectomy.
A case report. Acta Chir Scand. 1978;144:405–8.

Author details
1
Department of Gastroenterological Surgery, Cancer Institute Hospital of
Japanese Foundation for Cancer Research, 3-8-31 Ariake, Koto-ku, Tokyo
135-8550, Japan. 2Department of Surgery, Jikei University School of Medicine,
3-25-8 Nishi-shinbashi, Minato-ku, Tokyo, Japan.
Received: 25 November 2014 Accepted: 18 February 2015

References
1. Marinis A, Yiallourou A, Samanides L, Dafnios N, Anastasopoulos G, Vassiliou
I, et al. Intussusception of the bowel in adults: a review. World J
Gastroenterol. 2009;15(4):407–11.
2. Weilbaecher D, Bolin JA, Hearn D, Ogden 2nd W. Intussusception in adults:
review of 160 cases. Am J Surg. 1971;121(5):531–5.
3. Lianos G, Xeropotamos N, Bali C, Baltoggiannis G, Ignatiadou E. Adult bowel
intussusception: presentation, location, etiology, diagnosis and treatment.
G Chir. 2013;34(9–10):280–3.
4. Azar T, Berger DL. Adult intussusception. Ann Surg. 1997;226:134–8.
5. Ozdogan M, Hamaloglu E, Ozdemir A, Ozenc A. Antegrade jejunojejunal
intussusception after Roux-en-Y esophagojejunostomy as an unusual cause
of postoperative intestinal obstruction: report of a case. Surg Today.
2001;31(4):355–7.
6. Lee SY, Lee JC, Yang DH. Early postoperative retrograde jejunojejunal
intussusception after total gastrectomy with Roux-en-Y esophagojejunostomy:
a case report. J Gastric Cancer. 2013;13(4):263–5.
7. Yoneda A, Kamohara Y, Taniguchi K, Maeda J, Akashi A, Inoue K, et al.
Retrograde jejuno-jejunal intussusception after total gastrectomy. Case Rep
Gastroenterol. 2008;2(2):272–8.
8. Abusedera MA, Cho K, Daika N. Recurrent retrograde intussusception after
Roux-en-Y gastric bypass: intussusception reduction by the transhepatic
approach. J Vasc Interv Radiol. 2013;24(9):1421–3.
9. Coleman 3rd JJ, Tan KC, Searles JM, Hester TR, Nahai F. Jejunal free
autograft: analysis of complications and their resolution. Plast Reconstr Surg.
1989;84(4):589–95.
10. Sarukawa S, Sakuraba M, Kimata Y, Yasumura T, Uchiyama K, Hishinuma S,
et al. Standardization of free jejunum transfer after total
pharyngolaryngoesophagectomy. Laryngoscope. 2006;116(6):976–81.
11. Yasumura T, Sakuraba M, Kimata Y, Nakatsuka T, Hayashi R, Ebihara S, et al.
Functional outcomes and reevaluation of esophageal speech after free
jejunal transfer in two hundred thirty-six cases. Ann Plast Surg.
2009;62(1):54–8.
12. Disa JJ, Pusic AL, Mehrara BJ. Reconstruction of the hypopharynx with the
free jejunum transfer. J Surg Oncol. 2006;94(6):466–70.
13. Ohmura K, Kanehira E, Ishida F, Adachi I, Mochiki Y, Watanabe Y. Small bowel
intussusception: complication of harvesting a free jejunal graft (in Japanese with
an English abstract). Nihon Shokaki Geka Gakkai Zasshi (Jpn J Gastroenterol Surg).
1993;26:2879–82.
14. Kawasaki K, Kuroda D, Shirakawa Y, Yamamoto M, Kamigaki T, Kuroda Y. A
case report of the intussusception of an end-to-end intestinal anastomosis
after a free jejunal autograft (in Japanese). Rinsyo Geka (Clinical Surg).
2007;62(2):263–6.
15. Urayama H, Ohtake H, Ohmura K, Watanabe Y. Pharyngoesophageal
reconstruction with the use of vascular anastomoses: operative

Submit your manuscript to a
journal and beneﬁt from:
7 Convenient online submission
7 Rigorous peer review
7 Immediate publication on acceptance
7 Open access: articles freely available online
7 High visibility within the ﬁeld
7 Retaining the copyright to your article

Submit your next manuscript at 7 springeropen.com

