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Abstract. The use of laparoscopic surgery has spread at an accelerating rate due to its minimally invasive nature and the early rehabilitation
that it affords. Whether laparoscopic surgery is feasible for small bowel obstruction (SBO), however, remains controversial. This
retrospective study presents our experiences in the laparoscopic treatment of SBO to assess the feasibility, efficacy, and clinical outcomes
in comparison with open surgery and to present the author’s surgical methods regarding the use of an access port device. From April 2014
to March 2015, 36 patients who were admitted to our department for SBO underwent surgical treatment. The operating surgeon attempted
to detect a transitional point between the distended and collapsed bowel with preoperative computed tomography and then decided whether
to perform laparoscopic surgery (LS; n=19) or open surgery (OS; n=17). Our laparoscopic surgical technique for SBO used an access port
device and a small umbilical incision of 1.5 - 2.5 cm. The background information of the patients and the postoperative outcomes were
collected and subjected to a statistical analysis. Postoperative adhesions were the cause of the obstruction in 23 patients. Incarcerated inguinal
and internal hernias were identified in 6 and 4 cases, respectively, and a tumor, intussusception and volvulus of the small intestine were
identified in one case each. Three patients (15.8%) of the LS group were converted to laparotomy due to dense adhesion in one case and
adhesion below the umbilicus in two cases. Six patients required segmental resection through the access device at the umbilicus. No
statistically significant differences were found between LS and OS in the operative time (LS vs. OS; 85.3 min vs. 88.2 min, p=0.8570),
postoperative complication rate (5.26% vs. 5.88%, p=0.9355), or the postoperative hospital stay (10.3 days vs. 15.9 days, p= 0.3524). There
was a significant difference in the mean timing of oral re-intake after surgery and the amount of intraoperative blood loss (2.5 days vs. 4.5
days p<0.05, 3.8 g vs. 92.9 g p<0.05, respectively). In conclusion, our results indicate that LS with an access port device was suitable for the
treatment of SBO in most patients, and that it is useful both as a diagnostic tool and as a therapeutic surgical approach.
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Introduction

Small bowel obstruction (SBO) is a relatively common
disease in several conditions of acute abdomen and it results
in emergency admission [1-4]. The clinical course is
somewhat unfavorable, with a morbidity rate of about 30%
if strangulation is present [5]. The most common causes of
SBO are postoperative adhesions, which are present in
83.2% of all patients. This is not surprising given the
marked increase in the number of elective surgeries for
elective hernia repair to prevent incarcerated intestinal
obstruction [6]. Other causes of SBO include abdominal
wall hernia and malignant tumors which account for 3.1%
and 2.9% of patients, respectively [7-9].

Open adhesiolysis is the conventional surgical approach
for SBO patients who do not respond well to conservative
therapy and in whom there are clinical findings of
incarceration or perforation of intestine [10-12]. However,

* Corresponding author: Ryosuke Nakata, MD (s00-056@nms.ac.jp).

a potential problem when operating on patients with
adhesion is that the new operation may cause even more
adhesion. Several clinical studies and most experimental
studies have shown that adhesive formation is reduced in
laparoscopic surgery (LS) in comparison to open surgery
(OS) [13]. On the other hand, surgeons consider the
performance of adhesiolysis in LS to be unfavorable due to
the risk of iatrogenic bowel injury, the difficulty of
maintaining view field and their restricted ability to
manipulate the instruments [7].

In 1991, Bastug et al. [14] presented the first report on
laparoscopic surgery for SBO. From that time, numerous
reports have shown the feasibility and utility of the
laparoscopic approach for the management of SBO [13, 15-
17]. In addition, with increased experience and technical
advances in laparoscopic techniques and instrumentation,
morbid obesity and previous abdominal surgery are
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TABLE 1
ETIOLOGY OF SMALL BOWEL OBSTRUCTION
. Laparoscopic .
Etiology n surgery Open surery Conversion
Adhesion 23 (63.9%) 7 13 3
Inca-rcerated inguinal 6 (16.79%) 2 4 0
hernia
Incar«_:erated internal 4(11.1%) 4 0 0
herunia
Intussusception 1(2.8%) 1 0 0
Tumor obstruction 1(2.8%) 1 0 0
_Volvglus of the small 1(28%) 1 0 0
intestine
Total 36 16 (44.4%) 17 (47.2%) 3(8.3%)
TABLE 2

ETIOLOGY OF CONVERSION (OVERALL
CONVERSION RATE, 15.8%; N=3)

No. of patients

Etiolo %
v (n=3)
Dense adhesion 1 33.3
Adhesion below the umbilicus 2 66.6
TABLE 3
DEMOGRAPHIC CHARACTERISTICS
Laparoscopic surgery  Open surgery
(n=19) (n=17) p

Age 61.5 (35-85) 70.9 (45-89) <0.05
Sex (women/men) 6/13 8/9 0.4955
ASA classification 0.0782

I 8 (42.1%) 3(17.7%)

I 11 (57.9%) 11 (64.7%)

m 0 3(17.7%)

v 0 0
BMI 20.7 (16.5-25.2) 20.7 (14.0-24.8) 0.9313
Long intestinal tube 7 (36.8%) 5 (29.4%) 0.7317
Previous abdominal 11 (57.9%) 15 (88.2%) 0.0652
surgery

ASA: American Society of Anesthesiologists; BMI: Body Mass Index.

TABLE 4
CLINICAL DATA PREOPERATIVELY
Laparoscopic surgery ~ Open surgery
(n=19) (n=17) P

White blood cell count

3 12.0 (5.5-20.8) 8.5 (4.1-15.0) <0.05
(x10%/uL)
C-reactive protein
(my/dl) 1.3 (0.02-5.5) 2.5 (0.03-25.5) 0.4337
Creatine phosphorus
kinase (1U/) 85.5 (29-211) 88.8 (13-210) 0.8429

Lactate
dehydrogenase (1U/l)
Total bilirubin (mg/dl)

2155 (135-372) 225.1 (145-370) 0.7634

0.87 (0.4-1.6) 0.68 (0.2-1.2) 0.1809

no longer considered to be contraindications for
laparoscopy [15].
We herein present our experiences with LS for SBO of
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various etiologies to assess the feasibility, efficacy, and
clinical outcomes associated with this therapeutic method
and present our methodology.

Materials and Methods

We respectively reviewed the clinical records of 36
patients who were hospitalized in our department from
April 2014 to March 2015 for SBO and who underwent
surgical treatment due to clinical findings of intestinal
ischemia or the failure of conservative management.

The diagnosis of SBO was performed based on the
patient’s complete medical history and a physical
examination combined with laboratory blood tests and
imaging studies. Abdominal computed tomography (CT)
was a particularly useful modality for diagnosing and
detecting the location of obstructions. Patient management
included nasogastric intubation, the placement of a long
intestine suction tube, and vigorous resuscitation with the
administration of intravenous fluid and electrolytes.
Patients with virgin abdomens usually underwent
immediate laparoscopic exploration. In addition, the
presence of signs of peritoneal irritation or an elevated and
rising white blood cell count prompted urgent surgery.
When elective surgery was indicated, conservative
measures were continued 5-7 days. If the obstruction did not
resolve with this period, surgical intervention was
performed. The surgical method (LS or OS) was chosen by
the operating surgeon based on the clinical findings of
massive abdominal distension or if there was a risk of dense
broad adhesion. The administration of antibiotics was
initiated in accordance with the indications of each patient.

The preoperative patient demographic characteristics,
including sex, age, body mass index, preoperative
intubation with a long intestinal tube, and previous
abdominal surgery were included in the analysis. The
patients were evaluated for perioperative risks based on the
statuses of the American society of Anesthesiologists
(ASA). Clinical preoperative data, including the white
blood cell count (WBC), and the C-reactive protein (CRP),
creatine phosphorus kinase (CPK), lactate dehydrogenase
(LDH), and total bilirubin (T-bil) levels were also
retrospectively compared between the LS group and the OS
group.

The operative data, including the operative time, amount
of blood loss, the performance of bowel resection, the
timing of the restarting of oral-intake and postoperative
hospital stay were compared between the LS group, OS
group and the conversion laparotomy group.

Surgical procedures

All operations were performed by experienced
laparoscopic surgeons or by residents under supervision.
Detailed informed consent for laparoscopy and possible
conversion was obtained from all patients. Patient
positioning for laparoscopic surgery for adhesiolysis is
similar to that of other laparoscopic procedures such as
appendectomy. All patients underwent general anesthesia
and were placed in the supine position with one or both arms
alongside of the patient’s body. The placement of the
operator and monitor was determined by the findings of the
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TABLE 5
OPERATIVE DATA
. Laparoscopic Open surgery Conversion
Variable surgery (n=16) (n=17) =3 p (LS vs. OS)

Operative time 85.3(30-168) 88.2(24-190) 127.3(47-240) 07321

(min)

Amount of blood 3.8 (0-830) 92.9 (0-60) 46.7 <0.05
loss (g)

Bowel resection 6 (37.5%) 10 (58.8%) 2(66.7%) 0.3028
Posto;_)era_tlve 1(5.3%) 1 (5.9%) - 0.9335
complication

Oral re-intake (day) 25 45 2 <0.05
Postoperative 103 15.9 8.3 0.2891

hospital stay (day)

LS: Laparoscopic surgery; OS: Open surgery.

Figure 1 The setting of the EA-access at the umbilicus and a 5 mm
trocar at the lower abdomen.

obstructive location in preoperative abdominal CT. The
surgical operator stood opposite to the monitor, which was
placed on the same side as the obstruction. The camera
operator stood next to the surgeon.

A skin incision of 2-3 cm was made in the umbilical
region. We used an EZ-access with a Lap-protector (Hakko
Medical Inc., Chikuma, Japan) as the umbilical access
device. Two 5 mm trocars were placed through the EZ-
access device for a 5 mm laparoscope and a 5 mm
instrument. After attaching the EZ access device to the Lap-
protector, pneumoperitoneum was established and
maintained at 10 mmHg using CO,. A 5 mm trocar was
placed under laparoscopic guidance into the lower abdomen
(Figure 1). Two types of laparoscope, a flexible or a 30°
side-view 5-mm telescope, were used. The other essential
instruments included atraumatic graspers, scissors with
cautery capability, and an ultrasonic dissector.

After sufficient instruments were prepared in the
abdomen, the procedure began with detecting and
approaching the point of obstruction. The surgeon should
be mindful that the dilated and edematous bowel is easily
injured by small instruments. To the extent that was
possible, the small bowel was run with atraumatic graspers
in a retrograde manner from the cecum to detect the point
of obstruction. In addition, the grasping of the mesentery to
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manipulate the bowel also decreases the incidence of bowel
perforation.

For cases of simple adhesive intestinal obstruction, a
combination of a sharp dissection with the sensible use of
electrocautery or an ultrasonic scalpel was applied to treat
adhesiolysis. In such cases, it is necessary to consider that
electrical intestinal injury may not be recognized
immediately and may present as a delayed perforation.
After adhesiolysis, the state of the lysed intestinal serosa
can be assessed through the umbilical Lap-protector. The
indications for repair and resection are evaluated based on
the direct visual findings and palpation.

For cases of abdominal wall hernia, obstruction is
improved by the laparoscopic reduction of the incarcerated
hernia. In cases where reduction was possible, we
performed a laparoscopic evaluation of the viability of the
incarcerated bowel segment based on the color, the
presence of peristalsis, and venous congestion. In cases
where bowel resection was not required, TAPP was
performed in the usual manner. On the other hand, when
obviously necrotic intestine was detected, immediate bowel
resection and anastomosis was performed extracorporeally
through an umbilical Lap-protector. The same treatment
was used when any tumors were identified as the cause of
obstruction.

The nasogastric tube was left in place, and the patient
was maintained on intravenous fluids, with nothing by
mouth until the return of bowel function was heralded by
bowel sounds or the passage of flatus. Subsequently, the
nasogastric tube was removed, and the diet was advanced
as tolerated.

Statistical analysis

Statistical analyses were performed to compare the
characteristics and results of the LS and OS groups. All
statistical analyses were performed using the JMP ® 11.0.0
software program (SAS Institute Japan, Tokyo, Japan).
Patient characteristic and perioperative variables were
compared in a univariate analysis to determine the
association of each variable with the outcome. Fisher’s
exact test and the Mann—Whitney U test were performed. A
p value of <0.05 was considered to be statistically
significant.

Results

The etiologies of SBO are outlined in Table 1.
Postoperative adhesion was identified in 63.9% of patients
(n=23), as well as incarcerated inguinal hernia (n=6),
incarcerated internal hernia (n=4), intussusception (n=1),
tumor (n=1), and volvulus of the small intestine (n=1).
Laparoscopy was initially attempted in 10 patients with
adhesive ileus. The other 13 patients who had a medical
history of repeated ileus underwent open surgery due to
suspected dense adhesion. The conversion rate from
laparoscopy to laparotomy was 15.8% (n=3). The reasons
for conversion, which are shown in Table 2, were dense
adhesion (n=1), and adhesion below the umbilicus (n=2). In
the umbilical adhesion patients, exploratory laparoscopy
with an access port device was performed to confirm that
no other obstructions were present after adhesiolysis.
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Figure 2 The bowel status after adhesions is was ascertained
through the umbilical access port device.

@

Figure 3 An operative scar 2 weeks after surgery.

The patient characteristics and preoperative clinical data
are listed in Tables 3 and 4. The patients in the LS group
were younger than the patients in the OS group. There was
no significant differences in the other characteristics of the
patients in the two groups. Regarding the laboratory
findings, the white blood cell count was higher in the LS
group than OS group.

The perioperative data are shown in Table 5. The
amount of intraoperative blood loss was significantly lower
in the LS group than in the OS group (3.8 g vs. 92.9 g,
p=0.0017). Oral re-intake occurred more quickly in the LS
group than in the OS group (2.5 days vs. 4.5 days, p<0.05).
Each of the two groups had one case of postoperative
complication that was not lethal but which delayed re-oral
intake. There were no significant differences between the
two groups with regard to the mean operative time, the
number of cases in which bowel resection was performed
or the duration of postoperative hospital stay (10.3 days vs.
15.9 days, p= 0.3524).
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Discussion

In this retrospective study, we evaluated the feasibility,
efficacy and clinical outcome of the laparoscopic surgery
for SBO in comparison to open surgery and presented our
methodology. The main cause of SBO was adhesion (63.9%
of patients). In the LS group, the overall conversion rate was
15.8%. The rate of postoperative complications did not
differ significantly between the LS and OS groups (5.3% vs.
5.9% p=0.9335). All of the patients survived the surgery.
There was a significant difference in the timing of
postoperative oral re-intake; the LS group achieved oral re-
intake more quickly than the OS group (2.5 days vs. 4.5
days, p=0.0374). This indicates that bowel function
recovered faster in the LS group, which is in line with a
previous report [18]. However, we did not find any
significant difference in the postoperative hospital stay. The
earlier oral re-intake of the LS group suggests the
possibility that the hospital stay may be shortened.

Laparotomy has traditionally been the standard surgical
intervention for SBO when conservative therapies fail. On
the other hand, the laparoscopic approach for SBO is
associated with a potential problem in that it may cause
further adhesion. A large number of clinical and
experimental studies have shown a reduction in adhesion
formation after laparoscopic surgery in comparison to open
surgery [13]. In addition, laparoscopic surgery for bowel
operations has been shown to significantly reduce the
incidence of SBO in comparison to open surgery [16].
These data show that LS is an attractive and reasonable
therapeutic option for SBO.

Beck et al. reported in a postoperative trial that in 63%
of laparotomy incisions, the length of the incision was
involved in the formation of adhesion in the intraperitoneal
region [19]. Furthermore, the incidence of ventral hernia
after laparotomy is reported to be from 11% to 20%,
whereas that in laparoscopic surgery is reported to be 2.5%
[16,20,21]. The additional benefits of laparoscopic
approach are reported to be a decreased incidence of wound
infection and postoperative pneumonia, a more rapid return
of bowel function, and a shorter hospital stay [18]. All
suspected cases of intestinal obstruction can initially be
approached by laparoscopy. In experienced hands, the
laparoscopic management of SBO is successful; 66% of
cases are performed without conversion [7].

As a controversial point, there are measures that may be
implemented to prevent intestinal perforation at the time of
the first trocar insertion [22-26]. We conducted the
preoperative ultrasound mapping of the adhesions as a way
of ascertaining the presence of dense adhesion at the
umbilicus. In addition, in our methodology, the first trocar
was set with EZ-access after the insertion of a Lap-protector
into the umbilical incision. Because the first trocar was
inserted under direct vision, none of the patients in our
series suffered an intestinal injury.

Another safety-related issue concerning laparoscopic
surgery in SBO patients with bowel distension is the
instrumentation and handling of the bowel, due to the
increased risk of perforation. Wullstein et al. reported a
26.9% rate of bowel injury in patients who underwent LS,
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in comparison to a 13.5% rate in patients who underwent
laparotomy [27]. Although missed enterotomy can occur in
association with laparotomy, the incidence is higher with
laparoscopic surgery. However, the risk of bowel injury can
be diminished with good surgical practices, which include
avoiding the use of electrocautery, minimizing the grasping
of the dilated bowel, manipulating the bowel using
atraumatic graspers and by handling the mesentery
whenever possible. This indicates that during laparoscopic
surgery for SBO, the surgeon needs to be careful in the
handling of bowel distension and in ascertaining the
presence of bowel injury after adhesiolysis. We should pay
attention to the possibility of thermal injury to the bowel
due to the use of a monopolar electrocautery or a harmonic
scalpel. In our methodology, it is easy to ascertain the
presence of bowel injury through the umbilical access
device. If the injury is detected or suspected, the bowel
repair or resection can be performed concurrently. For the 8
patients of the LS group, some procedures were conducted
through the umbilical access port device. Six patients
required bowel resection and anastomosis for enterotomy
with adhesiolysis, necrotic change for ischemia or an
intestinal tumor. In two patients, the bowel status was
ascertained with direct vision after the releasing
strangulation. It was not hard to move the bowel through the
small umbilical incision (approximately 2 cm) after the
reduction.

In our study, three patients were converted to
laparotomy before reduction. The reasons for conversion
were dense adhesion in one patient, and adhesion below the
umbilicus in two patients. In the umbilical adhesion patients,
adhesiolysis was performed at the time of the insertion of
the Lap-protector. Exploratory laparoscopy was performed
with access port devices after adhesiolysis to confirm that
there were no other obstructions. Exploratory laparoscopy
can explore the intraperitoneal region more widely than
open adhesiolysis or mini-laparotomy. It is considered that
this procedure can lead to a reduction in the number of cases
of reoperation for multiple obstructions. In a recently
published review, Ghosheh et al. reported that 356 of 1,061
patients who underwent laparoscopy for acute SBO
required conversion to open laparotomy (conversion rate,
33.5%) [7]. Conversion was most frequently due to dense
adhesions (27.7%), followed by the need for bowel
resection (23.1%) as a result of injury, ischemia, gangrene,
and other causes.

In our procedure, another 5 mm skin incision was
positioned on the lower abdomen to assist the surgeon. The
skin incision became less noticeable after 2 weeks. Setting
a5 mm trocar upon the lower abdomen allowed the operator
to maintain eye-hand and hand-hand coordination. In
addition, the basic principle of triangulation of
instrumentation is also maintained and it avoids instrument
interference. When drain placement is required, it can be
inserted into the skin incision on the lower abdomen.

A sufficient preoperative examination, such as
abdominal CT or ultrasound mapping, is important in LS
for SBO. Several studies have demonstrated the value of
CT in confirming the diagnosis and revealing the cause of
SBO [28,29]. Moreover, Jerome et al. reported that MPR
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can increase both the accuracy and confidence in the
location of the transition zone in CT of SBO; the authors
reported that the accuracy of transition zone location was
increased from 90% to 93% [30]. The preoperative
detection of the transition zone is useful for detecting the
origin of SBO with laparoscopy.

With an adequate preoperative examination, it is
possible to provide sufficient therapy for each patient. The
present study is associated with several limitations. Given
that the assignment to the laparoscopic group was non-
random, there is concern that overall healthier individuals
were more likely to be selected for laparoscopic surgery
than their sicker counterparts. We noted that patients
undergoing laparoscopic adhesiolysis were more likely to
be younger than the patients who underwent open surgery
(61.5 vs. 70.9, p=0.0439). Despite these limitations, this
retrospective study shows the feasibility of laparoscopic
surgery for SBO and the efficacy of the use of an access port
device at the umbilicus in selected adaptive patient, in
whom preoperative examinations have been performed.

Conclusion

Laparoscopic adhesiolysis in SBO is a feasible
treatment strategy, but is only convenient if it is performed
in selected patients after a careful preoperative examination.
Atraumatic manipulation and confirmation of intestinal
injury were important in order to avoid postoperative
complications. Our methodology of using an access port
device overcomes these important challenges and is
considered to be a suitable and reasonable method for
performing laparoscopic adhesiolysis.
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