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Abstract

Aim of the study: Laparoscopic adhesiolysis in small bowel obstruction (SBO) is getting increasingly normal. In patients with
multiple adhesive SBOs (MASBO), laparoscopic approaches might increase the risk of bowel injury due to the distended and
potentially compromised small bowel. It remains a challenge to the surgeons, entails an interdisciplinary team, trying to achieve
the least complications as possible. The study aimed to compare surgical outcomes of laparoscopic procedures (multi-port vs.
single-port) in the management of MASBO. Patients and Methods: Comparative study of 68 patients with post-operative
MASBO treated with Single-Port single incision laparoscopic surgery (SILS) and Multi-port Laparoscopic Surgery in two centers
of Bogota, Colombia between January 2013 and June 2018. Results: All patients underwent laparoscopic management,
27 patients by SILS, and 41 patients by multi-port. The average surgical time in the multiport approach was 167 min versus
SILS with 129 min. Laparoscopic intestinal resection was performed in 4.4% of patients, through multi-port using intracorpo-
real anastomosis. Mean hospital stay of 3.2 days for the SILS approach versus multi-port in 2.2 days. Conclusions: Both
laparoscopic approaches, in MASBO treatment is feasible in qualified hands. Patient selection and medical judgment seem to
be the most essential factors for a positive result.
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Resumen

Objetivos del estudio: Cada dia es mas frecuente la adherensiolisis laparoscépica en obstruccion del intestino delgado. En
pacientes con obstrucciones debidas a multiples adherencias del intestino delgado (OMAID), los abordajes laparoscépicos
pueden incrementar el riesgo de dafio de viscera hueca debido a la presencia de asas distendidas. Continda siendo un reto
para el cirujano, requiriendo un grupo interdisciplinario para disminuir las posibles complicaciones. Este estudio busca compa-
rar los desenlaces de abordajes laparoscdpicos (Multipuerto vs. monopuerto) en el manejo del OMAID. Pacientes y métodos: Serea-
lizé un estudio de 68 pacientes con OMAID postoperatorio tratado con cirugia laparoscopica de monopuerto y miltipuerto en
dos centros de Bogota, Colombia entre enero de 2013 y junio de 2018. Resultados: Pacientes llevados a manejo laparosco-
pico, 27 por monopuerto y 41 por multipuerto, con tiempo quirdrgico promedio de 129 y 167 minutos respectivamente. 4.1%
de los pacientes requirieron reseccion intestinal, todas en pacientes con abordaje miltipuerto con anastomosis intracorporeas.
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El tiempo medio de hospitalizacion fue de 3.2 dias para monopuerto y 2.2 dias para multipuerto. Conclusiones: Ambos abor-
dajes laparoscopicos son factibles para el manejo del OMAID en manos calificadas. La seleccion del paciente y el juicio médi-

co parecen ser factores fundamentales en el resultado positivo.

Palabras clave: Laparoscopia. Obstruccion intestinal. Adhesion de tejidos. Cirugia. Laparoscopia asistida

Introduction

Adhesive small bowel obstruction (ASBO) is one of
the leading causes of surgical emergencies in the
world. Its surgical approach has been debated be-
cause of its implications in morbidity and mortality™.

Laparotomy has been the standard treatment for
multiple ASBOs (MASBO) referring to adhesive con-
tent that occupies more than three abdominal quad-
rants, finding that epitomizes one of the most difficult
and devastating pathologies in the management of
small bowel obstruction (SBO), unfortunately, lapa-
rotomy still has negative effects in patients. In lasts
years, laparoscopic approaches have demonstrated
several benefits in the management of ASBO'.

In the present study, we compared the single
incision laparoscopic surgery (SILS) and the mul-
tiport laparoscopic approach for the treatment of
MASBO*®.

Materials and methods
Design

We conducted a descriptive, retrospective compara-
tive study of patients who underwent adhesiolysis with
post-operative MASBO in two centers in Bogota, Co-
lombia between January 2013 and June 2018. In one
center, all the patients were managed by SILS due to
the availability of the Alexis-O® wound protector, and
by decision of the surgeon taking to account their
skills and expertise. In the other center, all patients
were managed with a multi-port approach performed
by two general surgeons.

MASBO diagnosis was based on clinical and radio-
logical findings. All patients underwent abdominopel-
vic contrast computed tomography previous to the
intervention for evaluation of the type, location, and
severity of MASBO. A large decompression tube was
inserted nasally at least 48 h to ensure proper bowel
decompression. All patients were followed up for at
least 12 months after treatment.

Data from 27 patients with MASBO who underwent
SILS approach were compared with 41 patients of

conventional multiport laparoscopic approach matched
for age, gender, and surgical procedure. The socio-
demographic and clinical variables that were evalu-
ated can be seen in Table 1. Surgical outcomes are
presented in Table 2. All patients above the age of
18 years who underwent the above procedures were
included for analysis.

We exclude patients with generalized or localized
peritonitis, or free air needing immediate surgery; he-
modynamic instability; acute or chronic malnutrition;
noncontrolled intra-abdominal or systemic infections;
comorbidities that contraindicate laparoscopic ap-
proach; previous laparoscopic adhesiolysis and SBO
with a single band because of the risk of closed-loop
obstruction and strangulation.

Patient consent for laparoscopic surgery and re-
search was obtained before the procedure was start-
ed. The protocol was implemented in accordance with
the provisions of the Declaration of Helsinki and Good
Clinical Practice guidelines and approved by the eth-
ics committee of both hospitals. The authors include
four surgeons who operated consecutively during the
study period.

Surgical technique
PATIENT PREPARATION

Patients are prepared for laparoscopic management
of MASBO with adhesiolysis just as they would be for
an open operation. First, in the emergency room, we
proceed to the correction of electrolyte levels, fluid re-
suscitation, and a Foley catheter is placed for an exact
urine quantification. A nasogastric tube is also placed
for gastric decompression, always making sure that the
position and function are optimal. Patients and their
families are informed risk of bowel injury, need for ad-
ditional trocars, and need to conversion and mortality.

EQuIPMENT AND ROOM SET-UP

Under general anesthesia, patients were placed in
the supine position with both arms tucked along their
sides and pneumatic stocking. The patient is securely



25am’s

J. Pulido, et al.: Minimal invasive surgery for MASBO

Figure 1. A: Hason’s technique. B: 3D model; wound protector retractor and glove.

Figure 2. Wound protector and glove placed for single port approach.

strapped to the surgical bed to facilitate maximum tilt-
ing and lateral rotation of the operating table. The sur-
geon and the first assistant stand on opposite sides of
the table. The surgical team should move around the
patient according to the operative findings. Then, the
surgeon stood in the traditional left cholecystectomy
position. The first surgical assistant stood at the right
of the surgeon and the scrub nurse to the right of the
first assistant.

Single port technique

In our facility, the single port surgery (SPS) method is
routinely used for appendectomy or cholecystectomy,
even in challenging cases such as an accessory spleen
torsion. It is usually performed by a general surgeon
trained on advanced laparoscopy. The procedure of
SPS start with a 2.5cm skin incision with an open Has-
son’s technique in the Palmer point or in an area without
former surgical incisions (Fig. 1), proper abdominal ac-
cess has been obtained and the double ring wound
protector (Alexis-O® wound protector, size small or extra
small, from Applied Medical, CA, USA) is positioned
and tightened within the incision. Two surgical gloves

(size 7.5, a powder-free surgical glove made of natural
rubber latex) are slid down onto the external ring (Fig. 2)
and small cuts are then made at the tip of the fingers of
the glove in order to get the access for the trocars
(Fig. 3) and create the Surgical-Glove Port-like Di Save-
rio et al.® Pneumoperitoneum was applied using a 12 mm
port with a 12-14 mmHg intra-abdominal pressure.

Multiport technique

The first surgical assistant stood to the surgeon’s
right and, the second assistant to the left. The scrub
nurse stood to the right of the first surgical assistant.
Pneumoperitoneum was created using an open Has-
son umbilical approach, introducing a port of 12 mm
maintaining an intra-abdominal pressure of 14 mm Hg.
Under direct laparoscopic vision using a 30-degree
lens, 4 additional ports were placed; two 12 mm ports
one in the right flank and the other in the left para-
medial zone, another two 5 mm ports were placed,
one in the right subcostal area and the other in the
epigastric zone. Using a harmonic cutter (Ethicon
Endo Surgery Inc., Cincinnati, OH, USA), adhesion
liberation was performed.
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Figure 3. Trocar configuration.

Figure 4. Laparoscopic multiple adhesive small bowel obstruction adhesiolysis.

Technique for adhesiolysis

Laparoscopic adhesiolysis was made with laparo-
scopic scissors, blunt dissector, hydro-dissection,
atraumatic graspers, hook, and bipolar forceps, re-
leasing adhesions either by blunt or sharp dissection
(Fig. 4). The small bowel was examined from distal to
proximal, starting from the ileocaecal valve and when
the operator decided that it was impossible to com-
plete the releasing of the ASBO, one or two 5 mm
trocar was added under direct visualization for im-
prove the triangulation. No conversion to open lapa-
rotomy was performed if accidental bowel perforation
or bowel necrosis was found; all were sutured or re-
sected laparoscopically.

Statistical analysis

Being an observational retrospective cohort study, a
descriptive analysis data were performed. The collected
information was analyzed using SPSS1 (Statistical Pack-
age for the Social Sciences) 22.0 version calculating:
range, median, minimum, maximum, and percentages.

Results

During the period from January 2013 to June 2018,
278 patients had diagnosed with MASBO, 210 were
excluded from the study because they were managed
with an open approach or didn’t require a surgical ap-
proach. Sixty-eighth patients with the laparoscopic
approach with MASBO were included in the study.

From the total number of patients that underwent
laparoscopic MASBO management, 27 patients through
SILS and 41 patients through multiport, the mean age
of the total population was 47.4 years, 42.7% female,
and 57.3% male. Mean body mass index of 26.2. ASA’s
classification Grade Il of 58.3%, Grade Il 39.3%, and
Grade IV 2.4%, as we can see in Table 1.

One hundred percent of the patients had at least
two previous abdominal surgeries with an average
number of previous abdominal surgeries of 2.1. A pre-
vious ASBO episode in 29.5% and none previous
laparoscopic adhesiolysis. The previous surgical an-
tecedents in both groups are presented in Table 1.

The meantime between medical management to
surgery was 2.3 days. The average surgical time in



Table 1. Baseline demographics and clinical data (n = 68).
Demographic data of laparoscopic treatment
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Table 2. Surgical outcomes: laparoscopic multipor versus SILS
management of MASBO

Multiport SILS Total Multiport SILS
(n=41) (n=27) (n=41) (n=27)

Age - mean (range) 474 (17-91) 49 (17-91) 45 (22-90) Conversion 1(1.4) 1 0

Sex Drains 11 (16.1) 8 3
F 42.7% 43% 42.4% )

M 57.3% 56.5% 58.1% Estimated blood loss (cc) 15 19 11

BMI - mean (range) 26.2 26 26.4 Length of hospital stay 5.2 (3-28) 6,3 4,1

(187-342) (187-342) (187-342)  (days)

ASA Class Operative time 148,3 167,5 129,2
;‘2 222;" gg://" g;g://" Small bowel resection (cm) 3(4.4) 3 0
4 2.4% 2% 2.8% Time to flatus (hours) 373 43,4 312

. . (11-127)

Previous abdominal 100

surgeries (%) Time to oral intake (hours) 36.2 (9-171) 39,1 333

Open appendicectomy 13 13 13

(complicated acute

appendicitis)

Table 3. Postoperative complications
Open cholecystectomy 5 4 6
Total Multiport SILS

Exploratory laparotomy 42 44 40

due to trauma Surgical site infection 2 2 0

Gynecologic 19 20 28 Superficial 0 0 0

Sigmoidectomy due to 16 15 17 Deep 2 2 0

diverticulitis (Hinche

”;Ylvr)‘ ulitis (Hinchey lleus 1 1 0

Others 5 4 5 Re Intervention due to SBO 0 0 0

# of previous surgeries 2 1 53 24 Missed enterotomy that required 0 0 0

mean reoperation

Previous obstruction 29.5% 30% 29% Readmission (753) 3 2

Days to surgery (mean 2.3 25 21

y urgery ( ) Recurrent SBO 0 0 0

BMI: body mass index; ASA class: American Society of Anesthesiologists Classification.

Mortality 0 0 0

the multiport approach was 167 min, higher than SILS
with 129 min. Mean blood loss in both approaches
was non-significant. Laparoscopic intestinal resection
in 4.4% of patients due to signs of ischemia or necro-
sis, all by multiport with intracorporeal anastomosis.
Only 16.1% of patients needed a drain. Meantime to
flatus was 37.3 hours for the SILS approach 40.2 ver-
sus multiport group that was 43.4 hours. Time to oral
intake average of 36.2 h, less for the SILS approach
versus multiport in 5.8 h, due to the wait in patients
that required resection and anastomosis. Mean hos-
pital stay of 5.2 days, less for the SILS approach
versus multiport in 2.2 days. The conversion rate of
1.4%, only in the multiport approach group in one pa-
tient with a polypropylene heavyweight mesh incorpo-
rated in the small bowel, all summarized in Table 2.

SBO: small bowel obstruction.

Post-operative complications were two surgical site
infections and one post-operative ileus in the group of
multiport approach. None missed enterotomy were
presented. Two patients had readmission. Surgical
reintervention was not necessary, and no deaths were
documented in both groups in a follow-up period rang-
ing from 6 months to 5 years, Table 3.

Discussion

The risk of SBO is very high, especially after more
than one surgical intervention. Between 20 and 30 per-
cent of the patients requiere adhesiolysis surgery to
solve SBO. Abdominal exploration through laparotomy
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has been the standard treatment for SBO, but laparoto-
mies increase the risk of fibrous adhesions in approxi-
mately 95% of patients with a post-operative ASBO risk
of 3%2%.

Laparoscopic adhesiolysis for ASBO has demon-
strated several benefits, including smaller incisions,
lower intraoperative bleeding, decrease adhesion for-
mation, earlier return of bowel function, less postop-
erative pain, shorter hospital stay, reduced recovery
time, allowing a faster return to full activity, and low
rate of surgical site infection and intra-abdominal
contamination®®. Also reduce post-operative adhe-
sion creation as reported by Lombardo et al. in a
population-based propensity score-matched analysis
including 6762 patients where laparoscopic treat-
ment for ASBO is not related with a significant differ-
ence in operative time, rates of re-intervention within
30 days or mortality”®. Nevertheless, an exhaustive
analysis of the studies that showed the superiority of
laparoscopy approaches could be related to a strong
selection bias allocating mainly the less severe cas-
es to laparoscopy'.

The foremost case report of a laparoscopic adhe-
siolysis in ASBO was made by Kelly et al. in 1991,
since that time, there have been several studies that
attest to the success of laparoscopic adhesiolysis as
shown by Nagle et al. between 1980 and 2002°°

For MASBO, laparoscopy has been controversial
management because laparoscopic adhesiolysis in a
very distended loops of bowel and multiple complex
adhesions increase the risk of a bowel injury due to a
difficult dissection of this approach®2. Guidelines rec-
ommend a careful selection of candidates for laparo-
scopic treatment.

Laparoscopic patient selection for the single or mul-
tiport approach is still a controversial issue; some
experts recommend that exclusion criteria are corre-
lated hemodynamic instability or cardiopulmonary im-
pairment, pneumoperitoneum intolerance. The relative
contraindication depends on the surgeon’s laparo-
scopic skills, just like in our study. To the best of our
knowledge, this is the first comparative retrospective
study of minimally invasive techniques for MASBO
management, also it is the largest series of SILS
management.

There are several factors that we take into account
and some authors have been appeared to anticipate
an effective result as Nagle et al. and Naegle et al.”
The surgeon needs to be trained and capable of per-
forming advanced laparoscopy to achieve good re-
sults. Nagle et al. and Chosidow et al."®'" laparoscopic

adhesiolysis on an emergent basis in 39 patients; the
conversion rate was 36% compared with 7% in elec-
tive cases; for that reason, we prefer elective cases;
however, an algorithm for selecting patients has not
been established.

Patients without peritonitis who do not resolve with
non-operative management should be considered for
laparoscopic adhesiolysis, we take into account bowel
diameter, degree of abdominal distention, and location
of the obstruction (i.e. proximal or distal), as were rec-
ommended by Naege in a review of The American
Journal of Surgery'. Suter et al. found that a bowel
diameter exceeding 4 cm was associated with an in-
creased rate of conversion: 55% versus 32% (p = 0.02)"2.
We recommend taking an abdominopelvic computed
tomography who provide additional information about
the location of the transition point and delineate a com-
plete from a partial obstruction.

Laparoscopic adhesiolysis is technically challeng-
ing, given the bowel distension and the possibility of
iatrogenic injuries if the small bowel is not properly
handled. Independent predictors of bowel injury re-
ported in the literature are previous laparotomies,
anatomical site of the intervention, existence of bow-
el fistula, and laparotomy through a pre-existing me-
dian incision, but in our study none missed enterotomy
were presented with a lower incidence than those
reported in the literature by Di Saverio et al. in 2018
with 83 patients and 4 missed enterotomy with a cur-
rent rate of iatrogenic full-thickness bowel lesion of
4.80/06-8,13_

The Bologna guidelines recommend open surgery
as the first-line therapy; however, disadvantages of a
large abdominal incision include growing post-opera-
tive pain, prolonged intestinal paresis, surgical site
infection, ventral incisional hernia, poor cosmesis, and
more adhesions, making more difficult and more dan-
gerous to perform successive operations.

Besides, that laparoscopic surgery generates fewer
post-operative adhesions than open surgery, but in
the management for ASBO it’s a second-line therapy,
reserve for the presents of sufficient experience, less
than two previous laparotomies and when a single
adhesive band is expected. Our study demonstrated
that single and multiport laparoscopic adhesiolysis is
effective and useful in MASBO with more than two
previous laparotomies. The present study showed that
surgical outcomes in the single port group, such as
time to oral intake, intervention time, blood loss and
hospital stay were superior to those in a conventional
multiport laparoscopic approach. Similar results are



reported in 2016 by Okamoto et al.' for the manage-
ment of single ASBO, 27 patients taken to Single-Port
and multi-port Laparoscopic Surgery with a mean in-
tervention time was 105 min in the SILS group and
116 min in the multiport laparoscopic group. Patients
restarted oral intake after a mean of 2 days in the SILS
and 3 days in the multiport groups and the length of
hospital stay was shorter in the SILS group (5 days
vs. 7 days) with no statistical difference'®". Compa-
rable results with those found, with a longer surgical
time in the multiport patient group compared to the
SILS group, probably due to the need for small bowel
resection.

Surgeons should not hesitate to convert to multiport
procedure and/or the conventional open surgery pa-
tients in surgical management for MASBO due to the
limitation of retro posterior view or a smaller pelvic
cavity. Finarella et al. described predictive factors for
no laparoscopic adhesiolysis conversion are a number
of previous laparotomies < 2, non-median preceding
laparotomy, appendectomy, single band adhesion,
prompt laparoscopic treatment within 24 h from the
onset of symptoms, no signs of peritoneal irritation,
and experience of the surgeon. The conversion rate
in our study with MASBO and a mean of 2.3 previous
laparotomies was only 1.4% for the laparoscopic
multi-port approach and 0% for the single port ap-
proach, results lower than those described by Oka-
moto et al.! Miller et al. and Borzellino et al. from 6.2%
to 52%'%'6. Only Di Saverio et al. reported a conver-
sion rate of 3.5%, but they do not include MASBO
patients with diffuse and dense matted adhesions like
in our study'®,

Previous studies have shown that patients in whom
a laparoscopic procedure was intended had fewer
postoperative complications. In our study were not
reported early surgical complications for the single
port approach group. On the other hand, in the group
of the multi-port approach 2.8% of patients present
surgical site infection, explained by the need for bowel
resection. Two patients presented readmission due to
obstructive intestinal symptoms that they subsequent-
ly resolved with medical management, which present-
ed surgical history of sigmoidectomy for acute
diverticulitis Hinchey Il and 1V, at the 1-year follow-up,
they did not repeat the SBO episode, so they probably
did not require surgical management again. Others
operative complications such as post-operative bron-
choaspiration, postoperative ileus, missed enteroto-
my, and pulmonary embolism were less to those in
the multiport laparoscopic group®5720. The main

J. Pulido, et al.: Minimal invasive surgery for MASBO

limitation of this study is that is an observational com-
parative study without randomization. It is, therefore,
subject to selection bias. In addition, as the occur-
rence of complications is low, the size of our study
may be too small to find the incidence of complica-
tions in this type of technique. Finally, a laparoscopic
single port and multi-port approach for MASBO sur-
gery seem to be as safe as the conventional proce-
dure, further work, including randomized trials, needs
to be directed to show equivalence/improved results
compare to the open approach.

Conclusions

For the treatment of MASBO, SILS and Multi-Port
laparoscopic surgery are both feasible and safe, being
SILS technically more challenging, requiring experi-
enced hands surgeon and more appropriate patient
selection for this surgical approach. Medical judgment
appears to be the most important factor for a success-
ful outcome.
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