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Mortality due to Internal Herniation As A Late 
Complication in A Patient who Underwent Laparoscopic 
Total Gastrectomy for Early Gastric Cancer
Erken Evre Mide Kanseri Nedeniyle Laparoskopik Total Gastrektomi Yapılan Hastada 
Geç Komplikasyona Bağlı Mortalite Nedeni; İnternal Herniasyon
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ABSTRACT

Potential spaces predisposing to internal hernias in the abdomen 
occurs after laparoscopic gastrectomy with Roux-en-Y reconstruc-
tion. Closure of potential spaces in primary surgery and early sur-
gical treatment after herniation suspicion is important because of 
the high risk of morbidity and mortality. We hereby present the 
case of a patient who underwent laparoscopic total gastrectomy 
because of early-phase gastric cancer and who developed massive 
intestinal necrosis because of internal herniation in the third year 
of follow-up. A 60-year-old male underwent an urgent laparotomy, 
and ischemia in the cecum and all throughout the small intestine 
was observed because of small intestine herniation between the 
Roux limb and the meso of the transverse colon after laparoscopic 
gastrectomy for early gastric cancer. Following the detorsion of all 
the small intestinal segments, it was seen that the flow in the main 
branches of the superior mesenteric artery regained activity, but no 
significant change in coloring was achieved in the distal segments 
and the cecum. The patient, for whom relaparotomy was planned 
following stabilization, died in the fourth post-operative hour. The 
Roux-en-Y reconstruction performed after laparoscopic gastric 
resection leads to the formation of novel spaces in the abdomen. 
Internal herniation, which can lead to mortality, can be prevented 
by closing these spaces up. Moreover, it is significant to have early 
diagnosis and perform the necessary surgical procedure for treat-
ment without delay.
Keywords: Internal herniation, laparoscopy, gastric cancer, Peters-
en’s space

ÖZ

Laparaskopik gastrektomi sonrası Roux-en-Y rekonstrüksiyonu, 
batın içerisinde internal herniasyona zemin hazırlayan boşluk-
ların oluşumu ile sonuçlanır.Yüksek mortalite ve morbiditeye 
neden olması nedeniyle, oluşturulan açıklıkların kapatılması, 
herniasyonun geliştiği durumlarda tedaviye yönelik girişimlerin 
gecikmeden yapılması önemlidir. Erken evre mide kanseri nede-
niyle laparaskopik total gastrektomi yapılan ve takibinin üçüncü 
yılında internal herniasyon nedeniyle masif intestinal nekroz ge-
lişen olgu sunulmuştur. Altmış yaşında erkek hasta, akut karın 
nedeniyle yapılan laparatomide, internal herniasyona bağlı total 
ince barsak ve sağ kolon nekrozu saptanmıştır. Daha önceden 
erken ever mide kanseri nedeniyle, laparoskopik total gastrekto-
mi ile Roux-en-Y özofagojejunostomi yapılan hastanın, herni-
asyonun Roux bacağı mezosunun dorsalinden geliştiği izlendi. 
Detorsiyona rağmen barsak beslenmesinde düzeltme olmayan 
hasta, cerrahi sonrası erken dönemde kaybedildi. Laparaskopik 
mide rezeksiyonu sonrası Roux-en-Y rekostrüksiyonu, batın içe-
risinde yeni açıklıkların oluşumu ile sonuçlanır. Bu açıklıkların 
kapatılması ile mortalite ile sonuçlanabilen internal herniasyon 
önlenebilir. Erken tanı ve tedaviye yönelik cerrahinin zaman kay-
betmeden yapılması çok önemlidir.
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Introduction

Laparoscopic gastrectomy has been increasingly used in gastric cancers, especially in patients in the early phase (1). Inter-
nal herniation is a significant complication, with a rate of 6.2% of the Roux-en-Y gastric bypass procedure performed in 
bariatric surgery (2). It has also been reported that this rate increases in laparoscopic total gastrectomy cases performed for 
gastric cancers (3).

The space between the meso of the Roux limb and the meso of the transverse colon is called Petersen’s space (1). Almost 
half of the internal herniation cases are based on the occurrence of this space. Herniation cases can be prevented by clos-
ing the Petersen’s and jejuna-jejunal spaces (4-6). We hereby present the case of a patient who underwent laparoscopic 
total gastrectomy because of early-phase gastric cancer and who developed massive intestinal necrosis because of internal 
herniation in the third year of follow-up.



Case Report

A 60-year-old male patient had a stent placed in his left coro-
nary artery through an angio performed in his right femoral 
artery 2 days before because of stabile angina. The patient 
underwent right femoral artery repair by our hospital’s car-
diovascular surgery team 1 day later upon the development of 
femoral artery aneurysm where the angio procedure had been 
performed. The patient was examined at a gastroenterology 
surgery clinic because of abdominal pain 2 days after femoral 
artery repair. At our examination, we found that the pain was 
colic type when it started the day after femoral artery repair 
and then it became continuous. Abdominal distension was 
observed 6 h before surgery. The patient’s physical examina-
tion showed previous incision scars of laparoscopic gastrecto-
my. He was tachypneic, and his abdomen was distended. The 
patient who had no intestinal sounds had sensitivity, pain and 
rebound positivity. His rectal examination was normal. The 
patient’s medical history unveiled that he underwent laparo-
scopic total gastrectomy because of early-phase gastric cancer 
3 years before, had not received any adjuvant treatment dur-
ing the post-operative follow-ups, and had been experiencing 
abdominal pain attacks in the form of an intermittent colic.

The patient’s laboratory parameters showed high levels of aci-
dosis and lactate in his blood gas, while his biochemistry pa-
rameters showed an increase in amylase and lactate dehydroge-
nase levels and a decrease in thrombocyte levels. Other routine 
laboratory tests were within the normal ranges. Mesenteric 
ischemia was considered at first because the patient had coro-
nary vascular disease, and symptoms occurred after peripheral 
vascular surgery. However, his abdominal computed tomogra-
phy with intravenous contrast revealed dilatation in the small 
intestines, a small amount of fluid in the abdomen, mesenteric 
torsion, and sudden cut of flow in the superior mesenteric ar-
tery (SMA) related to torsion. Further, there were air images 
in the hepatic inter-parenchymal portal vein branches (Figure 
1). The patient underwent an urgent laparotomy (18 h after 
the onset of pain), and it was observed that the small intestine 
segments were herniated from the right to the left in the space 
between the Roux limb and the meso of the transverse colon. 
The patient had ischemia in the cecum and all throughout the 
small intestine and dilatation and thinning in the intestinal 
wall (Figure 2). There was about 200 cc necrotic smelling and 
blurry fluid in his abdomen. Following the detorsion of all 
the small intestinal segments, it was seen that the flow in the 
main branches of SMA regained activity and also coloring was 
re-achieved in a 150-cm segment from the proximal to the dis-
tal. However, no significant change in coloring was achieved 
in the distal segments and the cecum. The patient developed 
deep hypotension during the surgery, and there was also an 
increase in acidosis as seen in blood gas control. Upon these 
developments, the patient’s abdomen was closed with a Bogota 
bag and was taken into the intensive care unit follow-up. The 
patient, for whom relaparatomy was planned following stabili-
zation, died in the fourth post-operative hour.

Discussion

Laparoscopic surgery has advantages such as a decrease in 
post-operative pain, decrease in adhesion rates, better cos-
metic results, earlier recovery, and lesser duration of hospi-
talization (1, 7). Many studies have demonstrated that the 
long-term results of laparoscopic surgery and open surgery in 
gastric cancers were similar (5, 8). Roux-en-Y reconstruction 
is frequently preferred because of its prevention of anasto-
motic leaks and reflux in laparoscopic total or subtotal gas-
trectomy (9). Following Roux-en-Y reconstruction, Petersen’s 
spaces, jejuna-jejunal spaces, and transverse mesocolon spaces 
(if anastomosis was performed retrocolic) was formed. The 
herniation of intestinal structures through such spaces may 
lead to intestinal obstruction, ischemia, or necrosis (3- 6).

Studies in the literature have reported that the internal herni-
ation rate following laparoscopic resection for gastric cancers 
was between 0.2% and 14.7%. The reasons for this situation 
include the decrease in mesenteric fat tissue because of post-
operative weight loss, lesser amount of adhesions following 
laparoscopic surgery, leaving a longer Roux limb, and the 

Figure 2. The intraoperative image of the meso of the 
Roux-limb (white arrow) and the small intestinal seg-
ments herniating beneath it (black arrow)

Figure 1. a, b. Tomographic image of the occlusion in 
the SMA (a), the  torsion in the meso (yellow arrow), 
and the air values in the portal vein (red arrow) (b)
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most important being not closing the formed spaces (1, 3, 4, 
5, 8, 9). Internal herniation after laparoscopic gastric resec-
tion can be seen at any time after surgery, but the prevalence 
increases after the first year (1,4,5). In a study by Kelly et al. 
(3), the authors stated that the rate of internal herniation fol-
lowing laparoscopic total gastrectomy was 22% at the end of 
an average of 22.4-month follow-up period. This refers to the 
fact that the rate of herniation in long-term follow-ups will 
rise in cases where formed spaces are not closed up.

Abdominal pain in the form of intermittent colic pain, sudden 
abdominal pain, distension, nausea, and vomiting all account 
for the general clinical picture in acute cases. It is significant 
to have early diagnosis and immediate intervention for treat-
ment. Intestinal necrosis, which develops in the case of a delay, 
will lead to mortality and a significant morbidity like the short 
bowel syndrome (1, 3). Tomographic evaluation is a diagnostic 
tool in the majority of the cases. Mesenteric torsion and the 
related stopping of vascular flow, dilated intestinal loops, and 
acid and dilatation in the biliopancreatic segment are among 
the findings observed by tomography (5, 8). In our case, air im-
ages were also observed in the portal system in addition to these 
findings. Gas seen in the portal vein is a rare condition, and 
non-ischemic causes appear to be more common than ischemic 
causes during the last 20 years because the rate at which en-
doscopic and radiological procedures have been performed are 
increasing. İt is reported that intestinal ischemia with gas seen 
in the portal vein has a high mortality rate, about 63% (10).

It is significant to close the formed spaces because of their de-
structive clinical outcomes. Recent studies have shown that by 
closing up the space at the dorsal position of the Roux limb, 
herniation did not develop from this area (Table 1) (1, 3, 4).

Conclusion

The Roux-en-Y reconstruction performed after laparoscopic 
gastric resection leads to the formation of novel spaces in the 
abdomen. Internal herniation, which can lead to mortality, 
can be prevented by closing these spaces. Moreover, it is sig-
nificant to conduct early diagnosis and perform the necessary 
surgical procedure for treatment without delay.
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Table 1. Studies offering the number of cases of antecolic Roux-en-Y reconstruction following laparoscopic total or subtotal 
gastrectomy with and without a closed up Petersen’s space

 Number of  Number of Number of Number of Mean duration 
 patients with  IH cases before patients with IH cases after of follow-up after 
Author/Year unclosed space  closing (%) closed space closing (%)  closing (Months)

Kimura et al. (1)/2015 122 5 (4.1) 105 0 (0) 12

Kelly et al. (3)/2013 34 5 (15) 115 0 (0) 10.7

Kojima et al. (4)/2014 268 6 (2.2) 90 0 (0) 9.2

IH: internal herniation
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