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Predictive factors for strangulated intestinal obstruction

YImad Hasan Sagir, F.1.B.M.S. 2Usama Kadum Kredi F.I.C.M.S. ,

Department of Surgery, Al-Diwaniyah Teaching Hospital 12
Ladal)

o Aalall and clas ) b el clea) S e (g silan Gy 30 160 e bl duljall s34 Cy sl
piads e 2013 Ol el A 2012 AU S e (e Baiaal) 3l IS Glld g canlail) ) al) ddiise
e S 355 e Al pa Alee gl Cupal Al el (1) 1 (e sama ) (oain pall s Al 5l 30 JBIA
OGS 285 (my e 84 padie G5 aiail) m3all 45, )l V) Dl B agadle &l omall (2) ¢ Lm0 76
i GIS . GaY Gy 8 Al e dlee ol jal G 3032 zlia) Lain cagie o je 52 (A laali sl 2 )
o) e silas (%66,25) 1 106 Gl OIS L ¢ 3iidall elaal) o) (e O silas (%33,75) o 54
¢ (%10) a)ysY! ((%20) Giaall oAl Gl ¢ (%52,5) GlElailyl) ;s slea) slaws) Gl Japad) cleay)
Adle @iy cilS | el e (%12,5) dadii 15 5AY) Glnl) (e de gite de sanas ¢ (%5) sl Jals
Ohdl Jai ) AV Gbia g5l L ¢ atusall lad) Al AN ol gl s il laaY) dlasi] (p 385
¢ (3882 /110 o SST) (il g i ¢ elaal) @l gual laia) ¢ lanll caliat cgalas V) A1) dulia ¢ LelalSy
¢ (2 ale90 e J81 () pdl) daria o g ) deriall laDle ¢ (45t An 4038 (e SST) anall 5l ja da o plii )
Al ol oaa JMA hadail) 230l 3 58 Jaxe S 3 ale /18000 (3o ST ) (sl adll iy S aae gl ) ) Al
e A0 il hadail) 2 Olall 48 oy agadle a3 (pdll aa pall Alla 8 8 Akl 8 08 ) 5 55 S Al 48
e b A il Z el e e 8 J8 Clieliadl) Lo il Ll ) 45 5l agadle i ) sl
Zoad) e gl s S Ly dadall Ol e B 5L Ala of Ja a1 alall 230
G ¢ iVl A gadiall bl Alla g Gy yall jae (g Bl (0 434 A8e Gl CilS Ny ¢ (%7,4) o)l
el paile e Gy Gl (o pall g Gl LS (pim pall A i L ) alana )

Abstract

This prospective study was carried out on 160 patients with acute intestinal obstruction
admitted to the surgical unit at Al-Diwaniyah Teaching Hospital from January 2012 to June
2013 .The patients were divided, according to the results of treatment , into two groups
(1) patients who received early operation (76 patients ) , and (2) patients who received
initial conservative treatment with nasogastric decompression and observation (84 patients).
The conservative treatment was successful in 52 patients but in 32 patients, delayed
operation was required .There were 54 cases of strangulated intestinal obstruction (33.75%)
and 106 cases of simple obstruction (66.25%) .The causes of obstruction were adhesions in
52.5%, obstructed external hernia in 20%, tumor in 10% ,intussusception in 5% and
miscellaneous group of causes which accounts for 12.5% of patients. There was positive
correlation between bowel strangulation and the following factors: constant abdominal pain,
feculent vomiting ,generalized tenderness ,rebound tenderness , rigidity ,absent bowel
sounds, tachycardia (PR >110\ min.) , fever (temperature >38°C), signs of shock
(systolic BP <90 mmHg) and WBC count above 18000\mm?®.The mean period of
conservative treatment was 48 hours and the period of hospitalization was shorter in the
conservative group as compared with  the operative group . The morbidity was
less in the conservative group than in the operative group. There was no death
in the conservative group, while in the operative group the mortality rate was 7.4%.
The mortality was closely related to the age, and the state of bowel involved by obstruction ,
since most deaths occurred in old aged patients and in patients with gangrenous bowel.
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Introduction

Intestinal obstruction is a common and
dangerous surgical emergency®. It can
occur when the normal propulsion and
passage of intestinal contents does not
happen @. The aetiology and pattern of
obstruction vary in different countries. In
western countries, the most frequent cause
is adhesions , while in developing countries ,
obstructed external hernia still occupies the
top of the list of the causes of this surgical
condition 4349, Acute intestinal obstruction
can be classified into : (1) simple obstruction,
in which the blood supply to a bowel
segment is intact, and (2) strangulated
obstruction , where the arterial and venous
flow of a bowel segment are cut off © .
When strangulation occurs , the blood supply
is compromised and the bowel becomes
ischemic , and this may be due to: (1)
external compression (hernial  orifices |,
adhesions and bands) ; (2) interruption of
mesenteric blood flow (volvulus,
intussusception) ; (3) rising intraluminal
pressure (closed loop obstruction); and (4)
primary obstruction of intestinal circulation
(mesenteric infraction) () Strangulation
occurs in about 10% of all intestinal
obstruction ®. However , the presence of
strangulation continues to be a common
clinical problem in cases with intestinal
obstruction because differential diagnosis
between  simple and  strangulated
obstruction is still difficult ©9 _ The
morbidity and mortality associated with
strangulation are largely dependent on the
duration of ischemia and its extent. Elderly
patients and those with co-morbidities are
more vulnerable to its effects . Any length
of ischemic bowel can cause significant
systemic effects secondary to sepsis, and the
resultant distension proximal to the site of
obstruction can result in significant
dehydration. When bowel involvement is
extensive, circulatory failure is a common
event ),
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Aim of Study

To determine the predictive factors for
strangulated intestinal obstruction and to
evaluate the role of conservative treatment in
the management of simple intestinal
obstruction.

Patients and Methods

This is a prospective study done on the
patients with a diagnosis of acute intestinal
obstruction who were admitted to the
surgical ward of Al-Diwaniyah Teaching
Hospital from January 2012 to June 2013
.Cases of neonatal intestinal obstruction and
paralytic ileus were not included in this study
.The diagnosis of acute intestinal obstruction
was based on a history of abdominal pain ,
vomiting and constipation , physical finding
of abdominal distension and X-ray
evidence of obstruction . A total number of
160 patients (95 males and 65 females),
with the age range from 6 months to 85 years
and a mean of age of 41.33 years were
included in the study. The patients were
divided into two groups: (1) 76 patients
(47.5%) had an emergency early operation
after a short period of resuscitation, and (2)
84 patients (52.5%) were initially treated
conservatively , since the initial clinical

presentation showed no evidence of
strangulation. This group is further
subdivided into 2 groups :(A) delayed
operation group: consisted of patients

in  whom conservative treatment had failed
(32 patients), and  (B) conservative group
:consisted of patients who were successfully
treated without operation (52 patients).
The conservative treatment consisted of
nasogastric tube suction , I.V. fluids
administration with a fluid input and output
chart and a frequent clinical
examination which included : pulse rate,
temperature , blood pressure measurement,
and state of abdomen , together with serial
plain X-ray of the abdomen and WBC
count. Statistical analysis was carried out
using the chi-square test. The data are
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expressed as No. and % of cases. Differences value<0.05.

were considered statistically significant if P-

Table (1): Age distribution of cases.
Age(years) No. of cases %
<1 6 3.75
1-10 8 5
11-20 18 11.25
21-30 19 11.87
31-40 20 12.5
41-50 25 15.62
51-60 30 18.75
61-70 24 15
71-80 6 3.75
>80 4 2.5
Total 160 100

Table(2): Sex distribution of cases.

Sex NO.of cases %
Males 95 59.375
Females 65 40.625
Total 160 100

Table(3): Site of intestinal obstruction in 160 patients.

Site No. of cases %
Small bowel 124 775
obstruction(SBO)
Large bowel obstruction 36 22,5
(LBO)
Total 160 100
Table (4): Aetiology of intestinal obstruction.
Aectiology No. of cases %
Adhesions &bands 84 52.5
Obstructed external hernia 32 20
Tumour 16 10
Intussusception 8 5
Mesenteric vascular 5 3.125
thrombosis
Sigmoid volvulus 4 2.5
Caecal volvulus 2 1.25
Pseudo-obstruction 2 1.25
Internal hernia 2 1.25
Gall stones 2 1.25
Trichobezoar 1 0.625
Tuberculosis (TB) 1 0.625
Meckel s diverticulum 1 0.625
Total 160 100
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Table(5): Type of operation in 84 patients with adhesive intestinal obstruction.

Type of operation No. of cases %
Appendicectomy 34 40.47
Gynaecological operations | 16 19.04
Laparotomy for trauma 9 10.71
Previous SBO 5 5.95
Biliary Surgery 4 4.76
Gastroduodenal Surgery 2 2.38
Colonic surgery 2 2.38
No previous operation. 12 14.28
Total 84 100
Table(6): Type of obstructed external hernia .
Type of hernia No. of cases %
Inguinal 20 62.5
Umbilical 6 18.75
Incisional 4 12.5
Femoral 2 6.25
Total 32 100
Table(7) : Causes of gangrene in 34 patients with gangrenous bowel.

Cause No. of cases %
Obstructed external hernia 14 41.17
Adhesions 10 29.41
Mesenteric vascular thrombosis 5 14.70
Intussusception 3 8.82
Volvulus 2 5.88
Total 34 100

Table(8):Predictive factors for strangulated intestinal obstruction.

Strangulated obstruction (54 | Simple obstruction
Predictive factors patients) (106 patients)

No. % No. % P-value
Constant abdominal pain 38 70.37 10 9.43 <0.001
Feculent vomiting 12 22.22 5 4.71 <0.001
Generalized tenderness 35 64.81 - - <0.001
Rebound tenderness 28 51.85 - - <0.001
Rigidity 20 37.03 - - <0.001
Absent bowel sounds 39 72.22 20 18.86 <0.001
Tachycardia (PR>110\min) 45 83.33 30 28.30 <0.001
Fever(temperature>38 ° C) 32 59.25 12 11.32 <0.001
Shock(Systolic BP<90mm Hg) 5 9.25 - - <0.004
Raised WBC count(>18000\mm?®) 48 88.88 59 55.66 <0.04

As shown in table(8), generalized tenderness ,rebound tenderness, rigidity ,and shock state were only found in
strangulated obstruction.

Table(9): Group 1 patients who received early operation.

Preoperative provisional diagnosis as strangulated Postoperative diagnosis
intestinal obstruction

48 patients :strangulated obstruction 28
76 patients patients : simple obstruction
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Table(10): Group 2 patients treated initially by conservative

treatment.

diagnosis as simple intestinal | management
obstruction

Preoperative provisional Patients relieved by conservative | Patients relieved by operation

(32 patients)

84 patients 52 patients

6 patients : strangulated obstruction 26
patients: simple obstruction

Table(11): Type of intestinal obstruction.

Type No. of cases %
Simple intestinal obstruction 106 66.25
Strangulated intestinal obstruction 54 33.75
Total 160 100
Table (12): Type of treatment.
Type No. of cases %
Conservative 52 325
Surgical 108 67.5
Total 160 100
Table (13) : The success of conservative treatment.

Time Patients successfully treated

No.of cases %
24 hours 16 30.76
48 hours 28 53.84
72 hours 8 15.38
Total 52 100

Table (14): Morbidity in the operative and conservative groups

Complications Operative group

Conservative group

Wound infection 13

Pulmonary complications 9

2

Wound dehiscence

Bowel fistula

Peritonitis

Stress ulcer

DVT

NP WFLINN

UTI

1

Total 33(30.55%)

3(5.76%)

Table(15): Mean of hospital stay for each group .

Patient s group No. of days

Operative group 8

Conservative group 4

Table(16): Mortality rate.

Patient s group No. of patients %

Operative group 8

7.4

Conservative group -

Discussion

Acute intestinal obstruction comprises a vast
clinical entity characterized by the items of
the obstruction syndrome, it is still one of the
common causes of surgical admission 9, In

134

this study , the age range was from 6 months
to 85 years , with a mean of age of 41.33
years, 89 patients (55.6%) were above the
age of 40 years and the maximum number of
patients was in the sixth decade of life (table
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1) , and this is similar to the results of other
studies 121314 Males were affected more
than females , and the male to female ratio
was about 1.5:1(table 2) .This result is in
agreement with other studies (21519  The
most common cause of acute intestinal
obstruction was adhesions (52.5%), followed
by obstructed external hernia(20%), tumor
(10%) , intussusception (5%), and a group of
miscellaneous causes which accounts for
(12.5%) of patients(table 4) . The pattern of
acute intestinal obstruction in our study is
similar to that seen in developed countries in
which adhesions are the most common cause
of acute intestinal obstruction ("1":18.19) and it
is also similar to the pattern seen in some
developing countries (121314152021 - Although
it is said that the main cause of acute
intestinal obstruction in developing countries
is hernia and in developed countries is
adhesions @2, the results in our study may
reflect an increase in early elective repair of
hernia and an increase in the number of
laparotomy operations performed in our
hospital . Adhesions are the leading cause of
small bowel obstruction ®® | and they are not
a common cause of large bowel obstruction
@9 Adhesions are categorized either
congenital (e.g. Ladd's band) or acquired.
Acquired adhesions can result from surgery,
inflammation , or trauma. Over 90% of all
acquired adhesions are caused by surgery @,
Postoperative adhesions are an almost
invariable consequence of abdominal and
pelvic surgery. Their most important
morbidity is small bowel obstruction , but
other sequel can occur including chronic
abdominal and pelvic pain , female
infertility, urethral obstruction and voiding
dysfunction 62728 The most common
preceding operation in patients with adhesive
intestinal obstruction was appendicectomy in
40.4%  of  patients, followed by
gynaecological operations in 19%of patients
(Table 5) and this result was obtained by
many studies 7162329 This is explained by
the fact that appendicectomy is the most
frequently performed urgent abdominal
operation (V. Band adhesions are commonly
found following appendicectomy G%. Other
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studies have showed that gynaecological
operations are the most common preceding
operations in patients with adhesive intestinal
obstruction , and abdominal hysterectomy is
the commonest operation performed @439,
Lower abdominal and pelvic surgeries lead to
obstruction more often than  upper
gastrointestinal ~ surgeries @3, This
preponderance of lower abdominal surgeries
to produce adhesions that result in
obstruction is thought to be due to the fact
that the bowel is more mobile in the pelvis
and tethered in the upper abdomen ©2)
.Obstructed external hernia was the second
most common cause of acute intestinal
obstruction , with the inguinal hernia being
the most common obstructed hernia in
(62.5%) of patients (table 6), and this is due
to the fact that the inguinal hernia is the most
common type of hernia®). The most
common cause of gangrenous bowel in our
study is obstructed external hernia in 41.17%
of patients followed by adhesions in 29.41%
of patients (table 7), so it is important to
stress on earlier surgical intervention in cases
presented with obstructed hernia .

Various clinical criteria have been
described for early diagnosis of strangulated
obstruction In our study , constant
abdominal pain , feculent vomiting,
tachycardia (PR> 110\ min.), fever
(temperature >38°C), absent bowel sounds ,
and WBC count above 18000\mm?® were
significantly  present in  strangulated
obstruction (Table 8). Other clinical criteria
that were found only in patients with
strangulated obstruction include rigidity ,
generalized tenderness, rebound tenderness,
and signs of shock (systolic BP <90 mm Hg),
however their presence usually indicate
advanced stage of strangulation , so they may
not serve the purpose of early diagnosis.
These results are similar to the findings
obtained by other studies in which there was
a correlation between strangulation and
classical ~ findings which are fever,
tachycardia , constant abdominal pain and
leukocytosis , and these findings were
present in 90% of patients with strangulation
(33 Other studies revealed positive
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correlation  between strangulation and
feculent vomiting , rebound tenderness , and
absent bowel sounds®*3), In contrast , other
studies failed to establish a diagnosis of

strangulated obstruction based on
preoperative clinical findings and
recommended early surgical
intervention®®3738) Regarding  the  time

interval prior to hospital admission, 58
patients from the total number (36.25%) had
come to the hospital within 24 hours from the
start of their illness, and 24 patients (42.85%)
with strangulated obstruction had their
symptoms for longer than 3 days , while 48
patients (46.15%)with simple obstruction had
their symptoms for less than 24 hours
compared to 13 patients (12.5%) with simple
obstruction who had presented to hospital
after 3 days . This proves that the delay in
admission may adversely affect the state of
bowel , which may increase the morbidity
and mortality. The conservative treatment
was successful in 52 patients (table 10),
so the success rate was 61.9%. The mean
duration of conservative treatment was 48
hours ,and 44 patients (84.61%) had
responded to conservative treatment within
48 hours (table 13). A period of
observation will give sufficient time to
achieve  optimum  rehydration, gastric
decompression and the observation of
patients to see if spontaneous resolution of
obstruction will take place®®. Patients with
small intestinal obstruction secondary to
adhesions may be treated non-operatively for
24-48 hours provided that no signs of
strangulation are present or developed.
Failure to show improvement during this 48
hours usually requires immediate operative
intervention®4).

The morbidity rate for the entire series
was 22.5% (table 14), and it was higher
among the operative group (30.5%) as
compared to the conservative group in which
only 3 patients had complications (5.7%).
The most common complication in operative
group was wound infection in 12% of cases
followed by pulmonary complications in
8.3% of cases. The factors that increase
postoperative complications include bowel
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resection , malignant obstruction , and delay
in surgery . The mean of hospital stay was
longer in the operative group and it was 8
days, while in the conservative group, it was
4 days (table 15). There was no death among
patients of the conservative group, while the
mortality rate in operative group was 7.4%
(8 patients), (table 16). Four of these patients
who died had mesenteric vascular thrombosis
, 2 patients had obstructed external hernia
and they died because of septicaemia , one
had adhesive intestinal obstruction , and
another one had malignant tumour of large
bowel . The last 2 patients died because of
cardiac ischaemia. The major factors
influencing mortality rate are old age,
comorbidity, non-viable strangulation and
delayed treatment. Non viable strangulation
is more common in old patients®.
Malignant large bowel obstruction is
associated with high morbidity and mortality
due to the following factors : high incidence
of advanced disease, advanced age , delay in
tumour excision and unprepared bowel ©9),
The morbidity and mortality are dependent
on the early recognition and correct diagnosis
of obstruction. If untreated, strangulated
obstruction causes death in 100% of patients,
while if surgery is performed within 36
hours, the mortality decreases to 8%. The
mortality rate is 25% if surgery is postponed
beyond 36 hours in these patients®®. In our
study most patients who died were old age
(above age of 60 years), they had gangrenous
bowel and the duration of their illness was
more than 3 days.

Conclusions and Recommendations

Intestinal obstruction is a common and
dangerous surgical emergency . Predictive
factors for strangulated intestinal obstruction
include : constant abdominal pain , feculent
vomiting, generalized tenderness , rebound
tenderness, rigidity , absent bowel sounds,
tachycardia(PR>110\min.), fever
(temperature > 38° C) , sings of shock
(systolic BP<90 mm Hg) ,and WBC count
above 180000 mm3> The patients with
intestinal  obstruction  especially  small
intestinal obstruction secondary to adhesions
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with no evidence of strangulation should be
given a chance of conservative treatment for
24-48 hours , and these patients should be
followed up by repeated physical
examination , chart of vital signs, and plain
abdominal radiography . The most common
cause of gangrenous bowel is obstructed
external hernia , so there should be an early
elective repair of hernia to avoid such
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