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Prevention of Petersen’s hernia using jejunal mesentery fixing (Mefix)

Jae-Seok Mina , Sang-Ho Jeongb,c , Ji-Ho Parkb, Tae-Han Kimc, Soon-Chan Hongb, Eun-Jung Jungb,
Young-Tae Jub, Chi-Young Jeongb, Jin-Kwon Leeb, Miyeong Parkd and Young-Joon Leeb

aDepartment of Surgery, Dongnam Institute of Radiological and Medical Sciences, Cancer Center, Busan, Republic of Korea;
bDepartment of Surgery, Gyeongsang National University School of Medicine, Jinju, Republic of Korea; cDepartment of Surgery,
Gyeongsang National University Changwon Hospital, Changwon, Republic of Korea; dDepartment of Anesthesiology, Gyeongsang
National University Changwon Hospital, Changwon, Republic of Korea

ABSTRACT
Background: The aim of this study was to compare the 1 year incidence of Petersen’s hernia
between individuals who were treated with the jejunal mesentery fixing (Mefix) method and
those with the closure of Petersen’s space method.
Material and methods: We retrospectively collected clinical data of patients who underwent
gastrectomy for gastric cancers with the closure of Petersen’s space defect (N¼ 49) and Mefix
(N¼ 26). The Mefix method was performed by fixing the jejunal mesentery (jejunojejunostomy
below 30 cm) to the transverse mesocolon using nonabsorbable barbed sutures.
Results: The procedure time for mesentery fixing (3.7 ± 1.1 mins) was significantly shorter than
that for Petersen’s space closure (7.5 ± 1.5 mins) (p< .001) although the operation times were
similar between the two groups. There was no incidence of Petersen’s hernias postoperatively in
both groups. One case of reoperation was reported in the closure group due to small bowel
obstruction by kinking of the jejunojejunostomy.
Conclusion: We found no occurrence of Petersen’s hernias postoperatively in either group. We
also found that the Mefix method was faster and easier to perform than the closure method.
The Mefix method is an excellent alternative method to prevent the occurrence of Petersen’s
hernia after B-II or Roux-en-Y reconstruction.

Abbreviations: Mefix: jejunal mesentery fixing; B-II: Billroth II; G-J: gastrojejunostomy; EGC: early
gastric cancer; BMI: Body mass index; RNY: Roux-en Y; GJ: gastrojejunostomy; EJ: esophagojeju-
nostomy; ASCPC: accordion severity classification of postoperative complications
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Introduction

Petersen’s hernia was first reported in 1900 by
German surgeon Walther Petersen following the
occurrence of an internal hernia after gastrectomy
and gastrojejunostomy (G-J) [1]. Petersen’s hernia
occurs in the free space posterior to a G-J site after
any type of G-J and is caused by herniation of the
small bowel through the defect between the small
bowel mesentery and the transverse mesocolon.
Recently, the laparoscopic approach for gastrectomy
used in early gastric cancer has been considered a
standard method worldwide. The laparoscopic
approach reduces the occurrence of postoperative
adhesions and can also increase the incidence of
Petersen’s hernias. The occurrence rate of Petersen’s

hernias after laparoscopic Roux-en-Y G-J is approxi-
mately 1.7� 9.7% [2–7]. The incidence of internal
hernia has been reported to be higher in laparoscopic
approaches than in open gastrectomy [3,5,6,8].

The closure of mesenteric defects can prevent the
occurrence of internal hernias, including Petersen’s
hernias, after gastrectomy for cancer [3,7,9,10]. The
mechanism of a Petersen’s hernia is the twisting of the
small bowel mesentery between the Roux-en-Y mesen-
tery and the remaining small bowel. We prevented the
twisting of the small bowel mesentery by fixing the
jejunal mesentery to the peritoneum, not by closing
Petersen’s space, which may be time-consuming. We
conducted jejunal mesentery fixing (Mefix) to the
transverse mesocolon with a non-absorbable suture to
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prevent a Petersen’s hernia. The aim of this study was
to compare the postoperative incidence of Petersen’s
hernia using the Mefix and the closure of Petersen’s
space methods. We investigated whether the Mefix
method is an effective method for preventing
Petersen’s hernias compared with the closure method.

Material and methods

A retrospective observational study was designed and
carried out according to the principles of the
Declaration of Helsinki, 1989. This study was
approved by the institutional review board (GNUCH-
IRB-202003008).

Patients

Between 2016 and 2018, we analyzed the data of
patients who underwent gastrectomy for gastric cancers
at the Gyeongsang National University Hospital in
Changwon and at the Dongnam Institute of
Radiological and Medical Sciences in Busan, Korea.
Two expert surgeons with experience of more than 400
cases of minimally invasive gastrectomy enrolled the
cases. The inclusion criteria of this study were as fol-
lows: histologically proven primary gastric adenocarcin-
oma; no evidence of other distant metastasis; R0
resection; laparoscopic or robotic gastrectomy; and
reconstructed by Roux-en-Y reconstruction or the
Billroth II procedure. We excluded patients with the fol-
lowing: active double cancer (synchronous and meta-
chronous double cancer within five disease-free years),
carcinoma in situ, open gastrectomy, reconstructed by
Billroth I procedure, gastric cancer recurrence, or a his-
tory of gastrectomy. We retrospectively collected clinical
data from 75 patients who underwent laparoscopic or
robotic gastrectomy with Petersen’s space closure or
jejunal mesentery fixing with Roux-en-Y reconstruction
or the Billroth II procedure.

We collected data on the operation, pathologic
reports, postoperative complications, and courses by
retrospective chart review after surgery. We also
reviewed the operation video clips to check the pro-
cedure time for the Petersen’s space closure or mesen-
tery fixing. We found 48% (36/75) of the operation
video clips (closure group, 26/49; Mefix group, 10/
26). All patients visited the hospital at six months and
one year after surgery, and they were examined by
CT scan to check for the recurrence of gastric cancer
and the occurrence of Petersen’s hernia.

Application of procedure by period

We closed Petersen’s space defect between March 1st,
2016 and Dec 31th, 2017 (N¼ 49), and we performed
the Mefix procedure between July 1st, 2017 and June
30th, 2018 (N¼ 26). We classified patients into the
Petersen’s space closure group (closure group) and
the mesentery fixing group (Mefix group).

Operative methods for gastrectomy

Total, distal or proximal gastrectomy with partial omen-
tectomy and D1þ lymph node dissection was performed
via laparoscopic or robot-assisted gastrectomy when the
preoperative diagnosis, using gastrofibroscopy and spiral
CT scans, revealed early gastric cancer (EGC). Lymph
node stations were identified according to the Japanese
Classification of Gastric Carcinoma from 2011 [11].
Gastric resection and determination of the resection area
for the lymph node stations were performed according
to the Japanese Gastric Cancer Association treatment
guidelines from 2014 [12]. Total or distal gastrectomy
with total omentectomy and D2 lymph node dissection
were performed in cases of advanced gastric cancer. We
performed the intracorporeal Roux-en-Y reconstruction
or the Billroth II procedure with antecolic manner.

Operative methods for Petersen’s space closure
(closure group)

To prevent Petersen’s hernias, we first performed tag-
ging sutures between the jejunum and transverse colon
using Sofsilk 3-0 (Medtronic VR , Minneapolis, MN,
USA), and we closed Petersen’s space (Figure 1(A), pur-
ple dotted line) between the mesentery of the jejunal
Roux limb and the mesentery of the transverse colon at
the posterior side of esophago-jejunostomy (E-J) or G-J
from the mesentery root to the bowel side using a non-
absorbable barbed suture V-LocTM 3-0 (Medtronic VR ,
Minneapolis, MN, USA). In the final step, we performed
anchoring suture using one or two-point backward
suture with V-LocTM 3-0 continuously.

Operative methods for distal jejunal fixing
(Mefix group)

The same method for the gastric resection and recon-
struction step was performed in the Mefix group as in
the closure group. To prevent Petersen’s hernias, we
fixed the jejunal mesentery (blue area, jejunojejunos-
tomy [J-J] distal 30 cm) to the transverse mesocolon
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(red area) using non-absorbable barbed suture V-
LocTM 3-0 sutures (Figure 1(A)). The aim of the
Mefix method was to prevent small bowel mesentery
twisting by fixing the jejunal mesentery to the trans-
verse mesocolon at the site far from the Petersen’s
space. It was not used for the closure of Petersen’s
space (Supplement mefix_video).

Step 1: The suture area was exposed by grasping the
jejunum side mesentery (blue area, jejunal side, at
site 30cm distal J-J) and the transverse mesocolon
(red area, colonic side, Figure 1(B)).

Step 2: The jejunal side mesentery (blue area) was fixed
to the colonic side mesocolon (red area) between the
jejunum and the transverse colon using nonabsorbable
barbed V-LocTM 3-0 sutures. The red line represents
the SMA vascular arcade. The suture started between
jejunal mesentery just below of SMA vascular arcade
and transverse mesocolon, and it finished when it
reaches the root of the mesentery (Figure 1(C)).

Step 3: To anchor the mesentery, continuous suturing
with V-Loc two-point backward sutures were per-
formed at the final step (Figure 1(D,E)).

All statistical analyses were performed using SPSS
Statistics version 24 (IBM SPSS, Inc., Chicago, IL,
USA). Continuous data were compared using
Student’s t-test and are presented as the mean-
s ± standard deviations, and noncontinuous variables
were assessed with the Chi square test. In all

analyses, p values < .05 were considered statistically
significant.

Results

Patient demographics

Table 1 shows the demographics of patients. The average
patient age was 60.9±11.9 years. The male to female
ratio was about 3:1. The mean BMI was 22.2±3.0. The
mean tumor size was 3.1±1.6 cm. Analysis of the TNM
stages revealed that 77.3% (n¼ 58), 18.7% (n¼ 14), and
4.0% (n¼ 3) of the patients had stage I, II, and III dis-
ease, respectively. The mean operation time was
254.1±63.0min. The mean duration of the postoperative
hospital stay was 14.2±10.1days. Laparoscopic gastrec-
tomy and robot-assisted gastrectomy were used in 72.0%
(n¼ 54) and 28.0% (n¼ 21) of patients, respectively.
Among the types of operations performed, distal gastrec-
tomy was the most commonly performed resection
method (88.0%, n¼ 66), followed by total (6.7%, n¼ 5)
and proximal gastrectomy (5.3%, n¼ 4). Among the
types of anastomoses performed, Billroth II was the
most common procedure (40.0%, n¼ 30), followed by
Roux-en Y G-J (37.3%, n¼ 28), uncut Roux-en Y G-J
(12.0%, n¼ 9), Roux-en Y E-J (5.3%, n¼ 4), and double
tract reconstruction (5.3%, n¼ 4). The Petersen’s space
was closed in 65.3% (n¼ 49, March, 2016 � Dec, 2017),
and mesentery fixing was performed in 34.9% of cases
(n¼ 29, July 2017 � June, 2018). The mean follow-up
period was 25.4±7.6months.

Figure 1. Steps of the Mefix procedure. (A) Schematic diagram of Petersen’s space (purple dotted line), jejunal mesentery (blue area,
jejunal side, at site 30 cm distal J-J) with transverse mesocolon (red area, colonic side). (B) Exposure of the suture area jejunal side &
colonic side (red line, SMA vascular arcade) (Step 1). (C) Step 2. The suture started between jejunal side just below of SMA vascular
arcade and colonic side. (D,E) Step 3. To anchor the mesentery, two-point backward sutures were performed, and Mefix was done.
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Clinicopathologic analysis between the closure
and Mefix groups

There were no significant differences in age, BMI,
TNM stage, operation time, hospital stay, or approach
method between the closure group and the Mefix

group (p> .05) (Table 2). However, females were dom-
inant in the closure group as compared to the Mefix
group (p¼ .003), distal gastrectomy was more common
in the closure group than in the Mefix group, and
proximal gastrectomy was more common in the Mefix
group than in the closure group (p¼ .01).

In terms of the operation time, there was no differ-
ence between the groups (p¼ .06); on the other hand,
the procedure times for mesentery fixing
(3.7 ± 1.1min) were significantly shorter than those
for Petersen’s space closures (7.5 ± 1.5min) (p< .001).

Comparison of Petersen’s hernia incidence in the
closure and Mefix groups

All patients visited the hospital at six months and one
year after surgery, and a CT scan was performed to
check for the recurrence of gastric cancer. We deter-
mined the incidence of Petersen’s hernia by abdominal
CT scan, and we found no incidence of Petersen’s her-
nias in either group. We found one case of small bowel
obstruction due to the kinking of the J-J site which
occurred during the early postoperative period in the
closure group (Table 2). In follow-up period, closure
group (27.9 ± 7.9months) had a significantly longer fol-
low-up than the Mefix group (20.7 ± 4.0) (p< .001).

Discussion

The aim of this study was to compare the postopera-
tive incidence of Petersen’s hernia between individuals
who underwent the Mefix and closure of Petersen’s

Table 1. Patient demographics.
Factors Value

Age (years) 60.9 ± 11.9
Sex
Male 57 (76.0%)
Female 18 (24.0%)

BMI 22.2 ± 3.0
Tumor size (cm) 3.1 ± 1.6
TNM stage (AJCC TNM stage 7th edition)
I 58 (77.3%)
II 14 (18.7%)
III 3 (4%)

Operation time (minutes) 254.1 ± 63.0
Hospital stay (days) 14.2 ± 10.1
Approach methods
Laparoscopy 54 (72%)
Robot-assisted 21 (28%)

Operation type
Subtotal gastrectomy 66 (88%)
Total gastrectomy 5 (6.7%)
Proximal gastrectomy 4 (5.3%)

Anastomosis type
Billroth II 30 (40%)
RNY GJ 28 (37.3%)
uncut RNY GJ 9 (12%)
RNY EJ 4 (5.3%)
Double tract 4 (5.3%)

Petersen’s space repair
Closure 49 (65.3%)
Mesentery fixing 26 (34.9%)

Postoperative intestinal obstruction 1/75 (1.3%)
Follow up period (months) 25.4 ± 7.6

BMI: Body mass index; RNY: Roux-en Y; GJ: gastrojejunostomy; EJ: esopha-
gojejunostomy; ASCPC: accordion severity classification of postoperative
complications.

Table 2. Clinicopathologic comparison between Petersen closure group (closure) and distal mesentery fixing
group (Mefix).
Factors Closure group (N¼ 49) Mefix group (N¼ 26) p Value

Age (years) 61.1 ± 12.2 60.5 ± 11.4 .41
Sex
Male 32 25 .003
Female 17 1

BMI 21.9 ± 3.2 22.8 ± 2.6 .27
TNM stage�
I 37 21 .28
II 11 3
III 1 2

Approach methods
Laparoscopy 37 17 .32
Robot-assisted 12 9

Operation type
Subtotal gastrectomy 46 20 .01
Total gastrectomy 3 2
Proximal gastrectomy 0 4

Op time (minutes) 244.9 ± 55.3 244.5 ± 52.2 .85
Closure or jejunal mesentery fixing time (minutes) 7.5 ± 1.5 3.7 ± 1.1 <.001
Hospital stay (days) 11.8 ± 7.6 8.8 ± 3.6 .06
Follow up period (months) 27.9 ± 7.9 20.7 ± 4.0 <.01
Postoperative Petersen’s hernia incidence 0 0 NS
Postoperative small bowel obstruction 1 0 1.0
�AJCC TNM stage 7th edition, BMI: Body mass index; RNY: Roux-en Y; GJ: gastrojejunostomy; EJ: esophagojejunostomy; ASCPC: accor-
dion severity classification of postoperative complications; NS: not-significant.
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space methods in order to investigate whether the
Mefix method is not an inferior method compared to
the closure method for preventing Petersen’s hernias.
We found no incidence of Petersen hernia one year
postoperatively in either group, and we also found
that the Mefix method had a shorter procedure time
than the closure method.

One possible cause of the increasing incidence of
Petersen’s hernias is the recent development of minim-
ally invasive surgery. A higher incidence of internal her-
nia is reported in minimally invasive gastrectomy than
in open gastrectomy [3]. After open surgery, adhesion
was formed between the small bowel and the operative
wound site; however, with minimally invasive surgery,
adhesion is remarkably decreased, due not only to the
fact that there is no open wound in the upper abdomen,
but also the use of antiadhesive agent [13]. The author
encountered an internal hernia early in the postopera-
tive period at Petersen’s closure site, and we found that
the Petersen’s closure site was tearing and that the small
bowel had herniated.

The Petersen’s space defect should be closed to
prevent internal hernia after gastrectomy with G-J for
gastric cancers [3,14]. However, the closure of the
defect at Petersen’s space can induce bleeding by
injuring the mesenteric vessels, as well as small bowel
ischemia, caused by injuring the peripheral mesenteric
vessels near the small bowel lumen. It has also been
reported that early postoperative obstruction could be
due to jejunal kinking of the closing site of the mes-
enteric defect [9]. The closure of mesenteric defects
has increased the risk for severe postoperative compli-
cations in the early postoperative phase (<30 days)
following the closure, mainly because of kinking of
the jejunostomy site. We also encountered kinking of
the jejunojejunostomy in the early postoperative
period after gastrectomy. However, it is not easy to
determine whether the complications are due to kink-
ing of the entero-entero anastomosis or to the adhe-
sion effect from the closure of Petersen’s space. After
encountering kinking of the J-J, we tried to fix the
mesentery to the peritoneum (Mefix) to avoid kinking
of the J-J because the Mefix method, which can pre-
vent the occurrence of Petersen’s hernia, does not
touch the bowel near the J-J site.

To prevent Petersen’s hernias in laparoscopic pro-
cedures, there are two strategies. The first modality is
the closure of the Petersen’s defect itself between the
small bowel mesentery and the transverse mesocolon
[15]. Closures have reportedly been performed with
nonabsorbable barbed V-LocTM sutures [14], with a

bioabsorbable prosthesis with fibrin glue fixing [16], and
by closing the space with a laparoscopic stapler clip
[17]. The second strategy is fixing of the small bowel.
The fixing jejunal maneuver has been reported previ-
ously and is similar to the Mefix method [18]. The fix-
ing jejunal maneuver was a single stitch with a
nonabsorbable suture between the jejunal mesentery
(10 cm from the duodenojejunal angle) and the trans-
verse mesocolon. They reported that there were no
Petersen’s hernias in 52 cases of Roux-en-Y gastric
bypass during a mean follow-up period of 15.1months.
This fixing jejunal maneuver [18] is different from our
Mefix method as follows: First, the fixing points of the
previous jejunal fixing maneuver are directly on the
jejunum and the transverse mesocolon, whereas in the
Mefix method, the fixing points are on the jejunal mes-
entery and the transverse mesocolon. The fixation of
jejunum to mesocolon without closing the mesenteric
defect can cause another internal hernia. Second, the
fixing location in the jejunal fixing maneuver is 10 cm
from the duodenojejunal angle before the enteroenteros-
tomy site; however, the Mefix method fixes the mesen-
tery with the peritoneum 30 cm below the area of the
enteroenterostomy, which makes a trap for the jejunal
mesentery to prevent excessive movement of small
bowel to herniation. Third, the jejunal fixing maneuver
was presented in a report that only analyzed the result
of a single arm after fixing the jejunum. However, we
compared the results from the Petersen closure and
Mefix groups.

The theory of the Mefix method is as follows.
When the mesentery of the small intestine is fixed to
the transverse mesocolon between the small bowel
and the colon mesentery, the defect still remains.
However, the small bowel does not enter the defect
because the small bowel mesentery is fixed at the
transverse mesocolon; consequently, a Petersen’s her-
nia does not occur. The major advantages of the
Mefix method are that it does not cause postoperative
obstruction because we handle only the mesentery,
and it could make a relatively deep suture.
Additionally, the Mefix method has a faster procedure
time than the closure method. The Mefix method can
also reduce the incidence of bleeding or ischemia due
to injury of peripheral mesenteric vessels because the
fixing suture for the Mefix procedure is along the
long vascular recta and does not progress to the per-
ipheral vascular arcade of the superior mesentery
artery at the near site of the jejunum. In addition, the
surgery may be more comfortable when it is a com-
pletion total gastrectomy for remnant gastric cancers,
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since there is no adhesion between the mesentery and
mesocolon near the G-J site.

This study had a retrospective design, and it has
limitations. The number of cases was small, the fol-
low-up period was rather short for the Mefix group,
and there are no data related to clinical outcomes,
including survival and recurrence. Additionally, the
closure and Mefix groups were heterogeneous in terms
of reconstruction methods, and fewer operative videos
for review can limit the reliability of the procedure time.
However, the Mefix method is a new concept and tech-
nique never before reported, and it is applicable not
only in gastric cancer but also in obesity surgery, espe-
cially in the Roux-en-Y gastric bypass procedure.

In conclusion, we found no occurrence of
Petersen’s hernias postoperatively in either group, and
we also found that the Mefix method was faster and
easier to perform than the closure method. The Mefix
method is an excellent alternative method to prevent
the occurrence of Petersen’s hernia after Roux-en-Y
and B-II reconstruction.
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