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Abstract

Background: Small bowel obstruction (SBO) is a common surgical 
emergency usually treated via standard laparotomy. But with the ad-
vancement of laparoscopic surgical skills, more surgeons are under-
taking laparoscopic approach as well to treat uncomplicated SBO. We 
aimed to compare outcomes following laparoscopic vs. open surgical 
techniques in a district general hospital.

Methods: A retrospective review of case notes of patients who un-
derwent operative surgical treatment for SBO between January 2012 
and July 2018 was carried out. Mann-Whitney U test was used for 
nominal data and Chi-square test for categorical data analysis.

Results: A total of 99 surgical procedures were carried out for SBO 
during this period at our district general hospital with 31 laparoscopic 
and 68 open procedures. Fifteen out of 31 were completed laparo-
scopically (totally laparoscopic approach (TLA)), while 16/31 were 
converted to open procedure (laparoscopic-assisted group (LAG)) to 
complete the operation. Median age for open group was 69 years (26 
- 91 years) vs. 71 years (23 - 94 years) for laparoscopic group. Median 
length of stay was 10 vs. 6.5 days for single band adhesions treated 
laparoscopically (P = 0.02). Median Charlson comorbidity index was 6 
vs. 5 (TLA). Eight out of 31 in laparoscopic group had complications, 
whereas 27/68 in open group (P = 0.26). The 30-day mortality was 5/68 
for open vs. none for laparoscopy group. The 1-year follow-up for all 
patients confirmed 7/68 in open vs. 1/31 laparoscopic group mortalities.

Conclusion: Laparoscopic surgical approach for SBO seems to have 
statistically significant lower small bowel resection rate and length of 
stay in this hospital when compared to laparotomy in selected patients.

Keywords: Adhesions; Bowel obstruction; Small intestine; Laparos-
copy; Length of stay

Introduction

Increasing scrutiny of emergency general surgery lead to the Na-
tional Emergency Laparotomy Audit (NELA) with a major focus 
on improving patient outcomes by improving the quality of care 
that was being delivered [1]. Small bowel obstruction (SBO) is 
a common surgical emergency which is leading to 12,000 lapa-
rotomies in the UK [2]. The leading cause for intestinal obstruc-
tion in 60-80% of the cases is adhesions from previous surgery 
and up to 50% of these patients require surgical treatment [3]. 
Because of the recurring nature of this surgical problem, there is 
a significant long-term impact on healthcare costs and morbidity 
[4]. Although the standard approach is laparotomy, many studies 
have demonstrated the benefit of laparoscopic surgical approach 
in reducing the morbidity and mortality [3, 5].

Even though NELA provided rich data on patients who 
underwent surgery, it failed to capture information on patients 
who are managed conservatively. To overcome this deficit in 
information, the UK Royal colleges along with professional 
specialty associations helped the trainee research collaborative 
to deliver the National Audit of Small Bowel Obstruction [6, 
7]. Historically there has been reluctance to use laparoscopy 
in acute SBO because of associated difficulties such as work-
ing in reduced space due to distended bowel and associated 
higher risk of iatrogenic bowel injury. Increasing training and 
advances in laparoscopic skills is shifting the surgical man-
agement attitude towards laparoscopy more frequently [5, 8-
11]. The World Society of Emergency Surgery Adhesive SBO 
Working Group deems pneumoperitoneum related factors such 
as hemodynamic instability or cardiopulmonary insufficiency 
as absolute contraindications for laparoscopic treatment of 
SBO [12, 13]. Several benefits have been demonstrated by 
using laparoscopic approach in the management of SBO and 
these include reduced hospital stay, decreased postoperative 
pain and lower morbidity overall [14, 15]. Through this ret-
rospective study, we aim to report the impact of laparoscopic 
approach on patient outcomes in a district general hospital fol-
lowing SBO with 1-year follow-up.

Materials and Methods

This was a case series of SBO from a UK district general hos-
pital from January 2012 to July 2018. During this time, a to-
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tal of 118 procedures were recorded for SBO, out of which 
19 procedures were excluded. Reasons for exclusion from the 
study include patients who had open and close laparotomies 
for conditions like complete bowel ischemia (n = 5), frozen 
abdomen due to advanced malignancy/adhesions (n = 7) and 
patients who had incomplete set of notes (n = 3) or lacking 
in follow-up data (n = 4). A comprehensive review of clinical 
notes of the patients was undertaken and the collected informa-
tion was further cross referenced by confirming with respec-
tive general practitioners about re-admissions in the 12 months 
follow-up period after the index procedure. In some cases, pa-
tients were contacted directly to confirm whether readmission 
was recorded during the follow-up period.

The hospital audit and research department was contacted 
for study approval. This study was conducted in compliance 
with the ethical standards of East Cheshire NHS Trust on hu-
man subjects as well as with the Helsinki Declaration. Data 
analysis was carried out for statistical significance between 
laparoscopic vs. open group by using Mann-Whitney U test 
for nominal data and Chi-squared test for categorical data.

Results

The details of the patients are presented in Table 1. The me-

dian age of patients who were treated for SBO was 71 years 
(range 23 - 94) in laparoscopic group and 69 years (range 26 
- 91) in open group. Most of the patients (87%) were referred 
from accident and emergency department, while 9% from oth-
er specialities within the hospital and only 4% from the gen-
eral practitioners. Patients who were already in the hospital 
under different clinical teams experienced delay in diagnosis 
and treatment of the SBO. The study group has 68 procedures 
completed using open laparotomy method, whereas the laparo-
scopic group was 31, out of which 15/31 procedures were com-
pleted through totally laparoscopic approach (TLA), whereas 
16/31 needed extension of the umbilical wound (laparoscopic-
assisted group (LAG)) to allow completion of the procedure 
due to multiple adhesions or technical difficulty or need for 
bowel resection.

Preoperative characteristics of the study group are repre-
sented in Table 2. This includes radiological assessment for 
confirmation of the etiology of SBO and planning manage-
ment accordingly. All patients in this cohort had computed 
tomography (CT) scan before definitive plan for surgery was 
made. Patients also received nasogastric decompression (NG) 
for relieving the pressure from the obstructed bowel (NG) and 
urinary catheter insertion along with intravenous fluid replace-
ment for maintaining the fluid balance. Acute inflammatory 
process has been noted to be present in patients with SBO 

Table 1.  Demographics of Patients

SBO (N = 99) Laparoscopic (N = 31) Open (laparotomy) (N = 68) P value
Age (years) 71 (23 - 94) 69 (26 - 91)
Charlson comorbidity index (median) TLA: 3 (0 - 12)

LAG: 5 (2 - 11)
All laparoscopic data: 6 (0 - 12)

6 (2 - 12) 0.016
0.13
0.23

Route of referral A&E: 24
Others: 5
GP: 2

A&E: 60
Others: 6
GP: 2

History of prior abdominal surgery LAG: 14/16 (87%)
TLA: 6/15 (40%)

35/68 (51%)

SBO: small bowel obstruction; TLA: totally laparoscopic approach; LAG: laparoscopic-assisted group; A&E: accident and emergency department; 
GP: general practitioners.

Table 2.  Preoperative Characteristics

SBO (N = 99) Laparoscopic (N = 31) Open (laparotomy) (N = 68) P value (Mann-
Whitney U test)

CRP TLA: 8 (1 - 34)
LAG: 13.5 (1 - 212)
All laparoscopic data: 8 (1 - 212)

21.5 (1 - 433) 0.03
0.05
0.05

WBC TLA: 9 (5 - 26)
LAG: 9 (4 - 22)
All laparoscopic data: 9 (4 - 26)

10.5 (4.4 - 29.9) 0.32
0.06
0.09

Time to operation from 
admission (days)

TLA only: 1 (0.5 - 1.0)
LAG: 1.5 (0.5 - 9)
All laparoscopic data: 1 (0.5 - 9)

1 (0.5 - 15)
Mean: 2.55 days

0.005
0.27
0.21

SBO: small bowel obstruction; CRP: C-reactive protein; WBC: white blood cell count; TLA: totally laparoscopic approach; LAG: laparoscopic-assisted 
group.
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when the preoperative C-reactive protein (CRP) and white 
blood cell count (WBC) were recorded. Increased inflamma-
tion can cause decreased blood supply to the small bowel with 
risk of strangulation and ischemia [16, 17].

In this study, the laparoscopic cohort overall had 25% 
(8/31) of the patients with CRP over 30 with TLA having 13% 
(2/15) and LAG having 37% (6/16). Similarly, the WBC great-
er than 12 × 100/mm3 was found in 22.5% (7/31) of the patients 
with 4/15 (26%) for TLA group and 18% (3/16) for LAG. The 
laparotomy cohort had 45% (31/68) of the patients with CRP 
over 30 and WBC > 12 in 36% (25/68) of the patients.

Adhesions is known to be the most important single etio-
logical factor for causing SBO [1-3] and having previous sur-
gery increases the risk of adhesions formation. In this study, 
we have noted in laparotomy group 45% (31/68) of the pa-
tients had previous abdominal/pelvic surgery, whereas in the 
laparoscopic group, it was 58% (18/31) of the patients who 
had previous surgical intervention. The median time to sur-
gery (Table 2) from admission was 24 h (1 day) for the whole 
laparoscopic group; however, it was 1.5 days for LAG (range 
0.5 - 9). In the laparotomy group, although the mean time to 
surgery was 58 h (2.55 days), the median was still 1 day (range 
0.5 - 15).

The laparoscopic technique involved achieving pneu-
moperitoneum either through modified Hasson technique 
[18] with one 12-mm umbilical port or Veress needle inser-
tion in the left upper quadrant. Further two 5-mm working 
ports were employed in 90% of the cases to complete the 
procedure (Fig. 1). In the rest of the cases, one or two ad-
ditional 5-mm ports were used to complete the procedure. In 
laparoscopic assisted cases, the umbilical port was usually 
extended to allow further dissection or resection of the small 
bowel.

In the TLA group (n = 15), 10 patients had single band 
adhesion (Fig. 2) as cause of obstruction, whereas two patients 
had multiple adhesions and the rest included two internal her-
nias and one foreign body. The causes for obstruction in the 
LAG included 2/16 single band adhesion, 11/16 multiple ad-
hesions and 3/16 other causes (lymphoma and hernias). Over-
all, in this group 35.4% (11/31) of the patients did not have 
prior surgery with 10/15 (66.6%) of them from the TLA and 
12% (2/16) in the LAG (Table 3). This compares well with 
48% (33/68) of the patients in the laparotomy group. Fifty per-
cent (34/68) of the patients in laparotomy group had single 

Figure 1. Laparoscopic location of port sites.

Figure 2. Band adhesion causing obstruction demonstrated in images 1 to 3 and released in image 4.
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band adhesion as intraoperative cause for obstruction, whereas 
multiple adhesions contributed 31% (21/68) with other etiol-
ogy 11% (8/68 hernias/pelvic mass/ischemia) and tumors 7% 
(5/68).

In this study, intraoperatively the laparoscopic group had 
16% (5/31) bowel resection with only one patient (1/15) need-
ing it from the TLA, whereas in the laparotomy group, the 
small bowel resection rate was 40% (27/68). Almost all pa-
tients who had bowel resection went to high dependency unit 
postoperatively for monitoring. Ninety-eight percent of the 
study participants (30/31 and 67/68) had their nutritional status 
assessed during the acute admission performed through MUST 
score [19]. Two out of 31 patients (6%) in the LAG needed 
parenteral nutritional support compared to 16/68 (23.5%) in 

the laparotomy group.
Sub-group analysis of single band adhesion patients (Ta-

ble 4) between both laparoscopic and open groups shows that 
the age distribution is reflective of the main study. The laparo-
scopic group had less comorbid patients compared to the open 
group and the history of previous surgery was marginally re-
duced than the open group (33% vs. 50%). Similarly, the rate 
of small bowel resection was far reduced compared to open 
group (none vs. 10) but fails to reach statistical significance 
(P < 0.06). The rate of admission to high dependency unit or 
critical care unit was nearly half of the open group (16.6% vs. 
29.4%) with statistically significant reduced stay in hospital 
(6.5 vs. 10 days) when patients are treated through laparoscop-
ic approach (P < 0.02).

Table 3.  Causes of SBO Confirmed Intraoperatively

Laparoscopic surgery group (N = 31) Laparotomy group (N = 68)
TLA: 10 single band adhesion, 2 multiple adhesions, 3 others (hernias/foreign body)
LAG: 2 single band adhesion, 11 multiple adhesions, 3 
others (hernias, small bowel lymphoma)

Single band adhesion: 34
Multiple adhesions: 21
Others (tumors/ischemia/hernias): 13

SBO: small bowel obstruction; TLA: totally laparoscopic approach; LAG: laparoscopic-assisted group.

Table 4.  Single Band Adhesion: Sub-Group Analysis

SBO (N = 48) Laparoscopic (N = 12) Open (laparotomy) (N = 34) P value (Mann-Whitney U test)
Age (years) 69.5 (35 - 90) 75 (46 - 89) 0.37
Charlson comorbidity index (median) 3 (2 - 12) 5.5 (2 - 11) 0.16
History of prior abdominal surgery 4/12 (33%) 17/34 (50%) 0.40
Small bowel resection rate None 10 0.06
HDU/ITU care 2 (16.6%) 10 (29.4%) 0.52
Complication AKI 3 (25%) 9 (26%) 0.83
Overall complication rate 4 (33%) 10 (29%) 0.84
Length of hospital stay (median days) 6.5 (2 - 28) 10 (3 - 31) 0.02

SBO: small bowel obstruction; HDU: high dependency unit; ITU: intensive therapy unit; AKI: acute kidney injury.

Table 5.  Postoperative Characteristics

SBO (N = 99) Laparoscopic (N = 31) Open (laparotomy) (N = 68) P value with Yates’ correc-
tion (Chi-squared test)

Small bowel resection rate 5/31 (16%) 27/68 (39%) 0.03
HDU/ITU care 8/31 (25%) 28/68 (41%) 0.21
Complication AKI 6/31 (19%) 19/68 (27.9%) 0.50
Overall complication rate 8/31 (25%)

Chest infection: 2
Wound infection: 1

27/68 (39%)
Chest infection: 12
Wound infection: 10

0.26

Length of Hospital 
Stay (Median days)

TLA: 5 (2 - 28)
LAG: 11.5 (4 - 19)
All lap: 10 (2 - 28)

11 (4 - 140) 0.025 (Mann-Whitney U test)
0.32
0.025

30-day mortality 0/31 4/68 0.12
1-year mortality 1/31 7/68 0.13

SBO: small bowel obstruction; HDU: high dependency unit; ITU: intensive therapy unit; TLA: totally laparoscopic approach; LAG: laparoscopic-
assisted group; AKI: acute kidney injury.
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Postoperative complications

In the TLA group, only 1/15 needed to go back to theater for 
further surgery, as SBO did not resolve completely after lapa-
roscopic band adhesion release and patient needed laparotomy 
to free more adhesions. In comparison, 3/68 in the laparotomy 
group needed further surgery due to complete wound dehis-
cence (n = 1), further small bowel ischemia requiring further 
resection (n = 1) and non-resolving ileus after band adhesions 
release (n =1).

All major postoperative complications are recorded in Ta-
ble 4 and these consisted mainly of acute kidney injury (AKI) 
(6/31 (19%) in laparoscopic group and 19/68 (28%) in laparot-
omy group), chest infection (2/31 vs. 12/68) and wound infec-
tion (1/31 vs. 10/68). The median length of hospital stay varied 
significantly between the groups. For the TLA, it was 5 days 
(range 2 - 28) and for LAG it was 11.5 days (range 4 - 19). The 
laparotomy group had almost similar length of hospital stay as 
LAG at 11 days (range 4 - 140). The 90-day readmission rate 
was 2/31 (6%) for laparoscopic group and 5/68 (7%) for open 
group and none of them needed further surgery.

There was no mortality recorded in the laparoscopic group 
at 30 days, whereas in the laparotomy group, there were 4/68 
(5.8%) recorded deaths. After 1-year follow-up of these pa-

tients, mortality was noted to be 1/31 (0.03%) in laparoscopic 
group and 7/68 (10%) in the laparotomy group and all patients 
died due to non-bowel related cause.

Discussion

Our study highlights that patients presenting with SBO when 
treated with laparoscopic approach seem to be associated with 
better postoperative outcomes including reduced hospital stay 
than open approach (Tables 4 and 5). This study closely repre-
sents the National Audit of Small Bowel Obstruction of United 
Kingdom data from 2017 (NASBO) [19] and similarly study 
conducted by Sebastian-Valverde et al [20] showed compara-
ble results with our study (Table 6).

Based on the type of previous surgical intervention (lapa-
roscopic vs. laparotomy) and the number of procedures per-
formed, the pathogenesis of future adhesions and the nature 
of SBO seem to vary [21]. Simple paraumbilical/umbilical 
hernias and appendix operations seem to cause lesser adhe-
sions when compared to long midline laparotomy wherein 
denser adhesions are noted which increases the future need 
for further surgery [22]. Effectively previous laparotomy 
seems to be a predictive risk factor for developing future SBO 

Table 6.  Comparison Between Similar Studies

Current study (N = 99) NASBO (2017) [19] 
(N = 1,168)

Sebastian-Valverde et al, BMC 
surgery (2019) [20] (N = 262)

Age, median and range Lap: 71 (23 - 94)
Open: 69 (26 - 91)

All patients: 71 (18 - 101) Lap: 59.36 (41 - 78)
Open: 68.9 (50 - 87)

TLA 15 (15%) 174 (14%) 48 (18%)
Laparoscopic converted 16 (16%) 172 (14%) 30 (11%)
Open (laparotomy) 68 (68%) 792 (67%) 184 (70%)
Charlson comorbidity index TLA: 3 (0 - 12)

LAG: 5 (2 - 11)
All lap: 6 (0 - 12)
Open: 6 (2 - 12)

ASA I: 22
ASA II: 97
ASA III: 112
ASA IV: 23

Single band adhesion 
or internal hernia

TLA: 11/15
LAG: 4/16
Open: 34/68

TLA lap only: 37/48
LAG: 16/30
Open: 76/184

Small bowel resection rate Lap: 5/31
Open: 27/68
Overall: 32%

Overall: 34% Overall 21%

Complication rate Lap: 8/31 (25%)
Open: 27/68 (39%)

Overall: 41% Lap: 9/48 (18.7%)
Open: 25/30 (83.3%)

Length of hospital stay TLA: 5 (2 - 28)
LAG: 11.5 (4 - 19)
All lap: 10 (2 - 28)
Open: 11 (4 - 140)

10.7 TLA: 4 (1 - 7)
LAG: 10 (1 - 19)
All lap: 5 (1 - 19)
Open: 10 (2 - 28)

Readmission rate Lap 2/31(6%)
Open 5/68 (7%)

13% Lap: 3 (3.8%)
Open: 14 (8.4%)

30-day mortality rate Lap: 0/31
Open: 4/68 (5.8%)

8% Lap: 1
Open: 16 (8.6%)

TLA: totally laparoscopic approach; LAG: laparoscopic-assisted group.
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and need for further surgery when compared to laparoscopic 
approach [23-25] (odds ratio (OR) = 0.8; P < 0.001). In this 
study, almost all laparoscopic converted or assisted group had 
previous abdominal surgery compared to TLA and open group 
(Table 1: 87% vs. 40% vs. 51%). The higher rate of conver-
sion in laparoscopic group is probably because of keeping low 
threshold for accepting Bologna guidelines for SBO manage-
ment [12, 13].

In their systematic review, Wiggins et al [14, 25] reported 
overall reduction in postoperative morbidity following lapa-
roscopic approach (OR = 0.34; P < 0.0001) which can vary 
between 4% and 40%. Since there can be variation in the way 
Clavien-Dindo classification can estimate complications, we 
have considered in our study only the major complications 
which can influence the patient length of stay considerably 
such as chest/wound infection and AKI. In our study, small 
bowel resection rate was much less in laparoscopic group 
whether it is for single band adhesion SBO (Table 4: none vs. 
10, P < 0.06) or other etiology (Table 5: 16% vs. 39%, P < 
0.03) compared to laparotomy. The overall complication rate 
was 25% vs. 39% (P = 0.26) which is reduced rate for laparo-
scopic group leading to shorter stay of 5 days in TLA group 
vs. 11 days for laparotomy group (Table 5; P = 0.025). Similar 
result with statistically significant difference in hospital stay 
can also be found in single band adhesion treated with laparo-
scopic means (Table 4: 6.5 vs. 10 days; P = 0.02) [26].

The laparoscopic approach shows better postoperative 
outcomes even when the conversion rate is 16% which is 
higher than the national average of 14% (NASBO [19]) and 
11% in similar other study [20]. Maybe the decision to operate 
early in laparoscopic group (Table 2; 24 h vs. 58 h, P = 0.005) 
with lower inflammatory profile (CRP 8 vs. 21, P = 0.03) is 
producing lesser complications postoperatively and hence con-
tributing to early discharge of patients from the hospital [11, 
14]. The 90-day readmission ratio is almost similar between 
the groups (2/31, 6.45% vs. 7.35%, 5/68) with no discernible 
contributing factors with the 30-day and 1-year follow-up data 
showing no significant differences in the mortality rates (Table 
5).

The main reasons for conversion in cases started laparo-
scopically in our study are technically challenging adhesions, 
need for bowel resection and reducing the risk of enterotomy 
during the procedure. Selection bias may have been introduced 
by choosing to operate early on lesser comorbid patients (Ta-
ble 1: Charlson comorbidity index 3 vs. 6; P = 0.016) leading 
to decreased complications and hospital stay. Larger prospec-
tive randomized trials like Sallinen et al [26] are needed to re-
inforce the use of laparoscopic surgery routinely in SBO man-
agement to improve postoperative outcomes for the patients.

Conclusion

With the help of this study, we strongly advocate the routine 
and early use of laparoscopy surgery in the management of 
SBO even in a district general hospital setting. Compared to 
laparotomy, laparoscopic approach seems to be associated 
with better postoperative outcomes and shorter stay in the hos-
pital, especially in selected patients.
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