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Abstract  

 
To study clinical and histopathological changes occur within the first 12 hours of strangulating 

obstruction of the small intestine in equine, twenty five adult donkeys were used in an 

experimental study.  Strangulation obstruction of the small intestine was performed for 3, 6, 9 and 

12 hours,  respectively. Clinical examination was done before surgery and at 3 hours intervals 

postoperatively. After euthanasia, histopathological examination was made 10 cm, 1, 2 and 3 

meters proximal to the strangulated part. Three hours postoperatively, the animals began to show 

signs of abdominal pain, they were looking around, stamping the hind feet, falling down 

suddenly. Nine hours postoperatively, animals showed signs of depression with intermittent 

nervous movements in the form of circle movement. After 12 hours, the animals were lying 

down; There were a significant reduction in the body temperature, respiratory rate, pulse rate, 

heart rate with significant increase in capillary refill time. Macroscopic changes of the 

strangulated part were congestion, edema, and dark red discoloration of the intestinal wall and 

mesentery. Distension of the intestine proximal to the strangulation extended more with increase 

the period of strangulation. Microscopic examination showed showed severe congestion, dark 

brown to blackish discoloration with fibrous shreds on the strangulated segment. Peticheal 

hemorrhages were observed in the intestinal wall and its mesentery for a distance up to 3 meters. 

The severity of signs varies according to the duration of obstruction which could give a 

remarkable justification of the prognosis of the patient and the availability of treatment.  
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Introduction  

 

Strangulating intestinal obstruction is 

one of the leading causes of death in 

horses. 
1
 Various reasons have been 

identified to account for the relatively high 

morbidity and mortality following surgical 

treatment of horses with strangulated small 

intestine. 
2
 In one study 7 of 10 horses (70 

%) that recovered from anesthesia after 

small intestinal resection and anastomosis, 

required another celiotomy for resection of 

small intestine that was considered viable 

at the first surgery.
3
 In another study, 11 of 

53 (21 %) horses that underwent second 

celiotomy for treatment of acute 

gastrointestinal disease were found to have 

intestinal necrosis due to unresectable or 

unrecognized ischemic bowel at the time 

of the primary celiotomy.
4
 Other 

contributory causes of mortality in horses 

with strangulating obstruction of the small 

intestine include post operative ileus
5 

and 

adhesions.
6
 Horses with intestinal 

obstruction commonly have luminal 

distension of the small intestine proximal 

to the primary obstruction. A relation 

between the degree of intraluminal 

distension and survival was observed in a 

series of horses that had surgery for small 

intestinal obstructions.
7
 In clinical cases, 

small intestinal distension was associated 

with mucosal lesions proximal to the 

primary lesion that was similar to those 

seen in horses with experimentally induced 

strangulating obstructions of the small 

intestine.
8
 Otherwise equine jejunum 

increases in mural thickness when 

subjected to venous strangulation. 

Obstruction under experimental conditions 

resembles the clinical lesions.
9 

Surgical 

treatment of the strangulation obstruction 

of the small intestine in horses may be 

complicated by failure to determine the 

extent and the severity of the intestinal 

ischemia and therefore it is possible that 

the ischemic-injured intestine that is not 

visible grossly can remain unresected in 

horses with strangulation intestinal 

obstruction.
4
 Although the surgeon may 

succeed in removing all devitalized regions 

in small intestine, horses often develop 

complications in the postoperative period 

because of consequences of an ischemia-

reperfusion injury. Therefore, the 

surgically treated cases revealed high 

mortality rate 
10

. The adhesions develop 

after small intestinal distension indicates 

that preoperative damage might account 

for some postoperative complications after 

correction of small intestinal obstructions, 

these adhesions could be bowel-to-bowel 

or bowel-to-mesentry 
11

. Complications 

after small intestinal resection cause 

malabsorption syndrome.
12

 Although 

tremendous studies have been done on the 

different forms of intestinal obstruction, 

determination of the affected parts which 

have to be resected presents a great 

challenge to the equine surgeons. 

Resection of > 60 % of the small intestine 

can cause malabsorption, diarrhea, weight 

loss and liver damage.
13

 However, the 

length of the small intestine that could be 

resected in comparison with the extension 

of damage in the intestine following 

strangulation has not reported. 

The objectives of this study were to 

determine the clinical and 

histopathological changes occur within the 

first 12 hours of an experimentally induced 

strangulating obstruction of the small 

intestine in donkeys in relation to the onset 

of the strangulation obstruction. In addition 

to determining the extent of macroscopic 

and microscopic intestinal tissue damage at 

the seat of the strangulation obstruction 

and proximal to the it, to determine the 

length of the intestinal segment that could 

be resected during repair of strangulated 

obstruction of the small intestine in equine 

to avoid the need for a second resection of 

the undetected change parts of the small 

intestine. 
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Materials and Methods 

 

Twenty five apparently healthy adult 

donkeys of both sexes, weighting 150 to 

200 kg were studied. The animals were 

divided into five groups (each including 

five donkeys) according to the duration of 

an experimentally induced small intestinal 

obstruction. In the first four groups (I, II, 

III, IV), the animals were exposed to 

strangulation periods of (3, 6, 9 and 12 

hours respectively). In group V (control 

group), the animals were exposed to 

laparotomy and the distal part of the 

jejunum was manipulated without 

strangulation. 

Before anesthesia and surgery, physical 

examination, complete cell blood count, 

serum electrolytes and biochemical 

analysis were performed to confirm that 

donkeys were healthy. Food, but not water, 

was withheld for 12 hours before each 

experiment. Clinical findings, including 

heart rate (HR), respiratory rate (RR), 

pulse rate (P), capillary refilling time 

(CRT) and body temperature (BT) were 

recorded pre-operatively for each animal. 

Anesthesia was induced with 

chlorpromazine HCl
a
 (0.4 mg kg

-1
 IM) as 

premedication and Thiopental sodium
b
 5 % 

(5.5 mg kg
-1

 IV) for induction and (1 mg 

kg
-1

 IV) for maintenance of anesthesia. The 

animals were positioned on right lateral 

recumbency and the operation site at the 

left flank region was aseptically prepared 

in a routine manner. The abdomen of each 

donkey was opened through a vertical 20-

cm long left flank incision (midway 

between the tuber coxae and the last rib). 

The small intestine strangulation 

obstruction was induced by applying a 

closure ligature at each end of a thirty 

centimeters long segment of the distal part 

of the jejunum using an umbilical tape 

ligature with ligature of its draining veins 

after dissected from the mesentery using 

size 1 silk ligature. The arcuate veins were 

ligated massively along with the arcuate 

arteries close to the intestinal ligature. The 

abdominal wall was closed in layers in a 

routine manner. All animals were 

euthanized at the end of the experiment 

while under general anesthesia by an 

overdose of thiopental sodium (88 mg kg
-1

 

IV). The animals were exposed for the 

following procedures: 

Clinical examination. The clinical 

findings were recorded for all groups at 3, 

6, 9 and 12 hours postoperatively, the 

examination include signs of abdominal 

pain, HR, RR, P, CRT and BT.  

Macroscopic changes. Changes in the 

color and size of the strangulated part, its 

blood vessels and the surrounding 

mesentery were recorded for each animal 

soon after strangulation before closure of 

the abdominal wound and after euthanasia 

in the postmortem examination. 

Histopathological examination. 

Specimens were taken from the euthanized 

animals post operatively from all groups. 

The specimens were taken from the 

strangulated part, 10 cm, 1 m, 2 m and 3 m 

long proximal to the strangulated part and 

were fixed in 10 % neutral buffered 

formalin, dehydrated in a graded alcohol 

series, cleared in methyl benzoate and 

embedded in paraffin wax. Five-micron 

thick sections were cut and stained with 

hematoxylin and eosin.
14

 

 

Results 

 

Clinical findings. The clinical 

examinations revealed marked 

disturbances in the form of severe 

abdominal pain within the first six hours. 

The pain signs began to decrease after the 

first six hours and were replaced with 

depression of the animals after the elapse 

of nine hours. Three hours postoperatively, 

the animals began to show signs of 

abdominal pain and discomfort; they were 

looking around, usually towards the 

operated site, stamping the hind feet, 

falling down suddenly. After nine hours 

postoperatively, some animals showed 

signs of depression with intermittent 

nervous movements in the form of circle 

movement. After 12 hours strangulation, 

the animals were lying down, significant 

changes in body temperature, heart rate 
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and pulse rate, respiratory rate and 

capillary refilling time were observed 

postoperatively in all groups. Results of 

clinical examinations of the studied 

animals before and after surgical operation 

are shown in Table 1. Examination of the 

animals of group V revealed no detectable 

changes after surgery. 

Macroscopic changes. Soon after 

applying of the strangulation to the small 

intestine, the blood vessels of the 

strangulated part of the intestine appeared 

congested (Fig. 1). After three hours, the 

strangulated part was dark red in color, 

mildly edematous, congested, had scattered 

pitechia on the serosa and mesentery with 

intraluminal accumulation of the blood- 

tinged contents. The mesentery was 

congested and hemorrhagic (Fig. 2). These 

changes increased dramatically with the 

increase of the strangulation period for 6, 

9, 12 hours (groups: II, III, IV) (Figs. 3, 4, 

5). 

 

 

Table1. Clinical variations in experimental studied animals:  Before and 3, 6, 9 and 12 hours post - 

operation. 

 

P
a

ra
m

et
er

s 

Before operation 

Post - operation 

3 hrs 

(group I) 

6 hrs 

(group II) 

9 hrs 

(group III) 

12 hrs  

(groupIV) 

Mean 

± SE 

Min. 

Max. 

Mean 

± SE 

Min. 

Max. 

Mean 

± SE 

Min. 

Max. 

Mean 

± SE 

Min. 

Max. 

Mean 

± SE 

Min. 

Max. 

 

BT (ºC) 
38.14 

± 0.17 

37.8 -

38.8 

38.28 

± 0.24 

37.6 – 

38.8 

38.14 

± 0.20 

37.8 – 

38.9 

37.12** 

± 0.26 

36.9 

– 

37.3 

36.34*** 

± 0.28 

36.1 – 

36.6 

RR 

 12.80 

± 0.37 

12.0– 

14.0 

14.00* 

± 0.31 

13.0 – 

15.0 

21.20** 

± 1.85 

18.0 – 

28.0 

26.80**

* 

± 0.73 

25.0 

– 

29.0 

30.40*** 

± 1.50 

26.0 – 

35.0 

 PR 
51.40 

± 1.20 

48.0– 

55.0 

60.40*** 

± 0.92 

58.0 – 

63.0 

71.60**

* 

± 1.86 

68.0 – 

77.0 

77.00**

* 

± 1.58 

72.0 

– 

81.0 

87.80*** 

± 0.86 

85.0 – 

90.0 

 HR 

 
52.40 

± 1.56 

49.0 – 

58.0 

63.40*** 

± 2.11 

58.0 – 

69.0 

73.40**

* 

± 2.54 

66.0 – 

79.0 

77.20**

* 

± 1.85 

72.0 

– 

83.0 

86.00*** 

± 2.00 

80.0 – 

92.0 

 CRT 

(sec.) 
3.40 

± 0.24 

3.0 –  

4.0 

3.60 

± 0.24 

3.0 – 

4.0 

5.60** 

± 0.40 

5.0 – 

7.0 

11.20**

* 

± 1.15 

8.0 – 

15.0 

16.00*** 

± 1.50 

14.0 – 

18.0 

L
a

p
a

ro
to

m
y

 (
 g

ro
u

p
V

) 

BT 

(ºC) 
38.14 

± 0.17 

37.8 -

38.8 

37.76 

± 0.22 
37.2 – 

38.5 

37.76 

± 0.22 
37.2 – 

38.5 

37.98 

± 0.19 37.7 

– 

38.2 

37.86 

± 0.29 
36.9 – 

38.5 

RR 
12.80 

± 0.37 

12.0 – 

14.0 

±14.20* 

0.37 
13.0 – 

15.0 

14.60* 

± 0.74 
12.0 – 

16.0 

14.40* 

± 0.81 

12.0 

– 

16.0 

15.60* 

± 0.87 
13.0 – 

18.0 

PR 

 
51.40 

± 1.20 

48.0 – 

55.0 

66.80*** 

± 2.26 
59.0 – 

72.0 

64.60**

* 

± 1.99 

60.0 – 

70.0 

57.8** 

± 1.35 

54.0 

– 

62.0 

56.40* 

± 0.92 
54.0 – 

59.0 

HR 

 
52.40 

± 1.56 

49.0 – 

58.0 

69.00*** 

± 1.92 
63.0 – 

75.0 

67.20**

* 

± 1.93 

62.0 – 

73.0 

62.4** 

± 1.50 

58.0 

– 

66.0 

59.80* 

± 0.66 
58.0 – 

62.0 

CRT 

sec. 

3.40 

± 0.24 

3.0 –  

4.0 

3.20 

± 0.20 

3.0 – 

4.0 

3.60 

± 0.24 

3.0 – 

4.0 

4.00 

± 0.31 

3.0 – 

5.0 

3.60 

± 0.40 
3.0 – 5.0 
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The strangulated part in group II showed 

extensive congestion, edema, and an 

increase in the diameter with diffuse 

ecchymoses and patches of hemorrhage in 

the bowel wall and mesentery (Fig. 3). The 

intensity of bowel wall discoloration was 

worse in groups III and VI after surgery. 

The strangulated part in these two groups 

showed dark brown to blackish 

discoloration with severe congestion and 

fibrinous shreds on the intestinal wall. No 

detectable changes were observed in the 

intestine proximal to the strangulated part 

in group I; except in two animals whose 

intestine proximal to strangulated part 

showed slight edema, distention and slight 

congestion of the arcuate blood vessels. In 

group II, the intestine proximal to the 

strangulated segment appeared slightly 

distended and edematous with yellow 

colored mucoid material inside the lumen 

(Fig. 3). On the other hand in group III and 

ІV, the intestinal segment proximal to the 

seat of strangulation was severely 

distended, with thinning of the wall and 

accumulation of large amount of fluid 

inside the lumen (Figs. 4 and 5). 

Congestion and hemorrhages were not 

observed in group I, but were observed 

slightly in group II and were clearly 

obvious in groups III and ІV. The 

peticheal hemorrhages were observed for a 

distance of three meters proximal to the 

site of obstruction in group III and ІV (Fig. 

6). Examination of the intestine in animals 

of group V revealed no detectable changes.  

Histopathological examination. The 

strangulated part of the small intestine 

showed necrosis and sloughing of 

epithelium, congestion, edema and 

hemorrhage in the lamina propria as 

common features in all groups. Specimens 

that have been taken for a distance of 10 

cm long proximal to the strangulated part 

showed necrosis and sloughing of 

epithelium, blunting of some villi, 

congestion and edema in the lamina 

propria. These lesions were marked in 

segments removed in group I and were 

worse in segments removed in groups II 

and III. Thickening and blunting of the 

intestinal villi appeared at 6 and 9 hours, 

while blunting of the villi was observed at 

12 hours after obstruction (Figs. 7- 14). 

Microscopic examination of the intestine 

for a distance of 1 m long proximal to the 

strangulated part of the small intestine 

revealed necrosis of epithelium, thickening 

of intestinal villi, congestion and edema in 

the lamina propria. These lesions were 

marked in segments removed in group I 

and were worse in other groups. Blunting 

of the intestinal villi was observed in 

group IV.  Microscopic examination of the 

intestine for a distance of 2 m long 

proximal to the strangulated part showed 

blunting of the villi and edema in the 

lamina propria. These lesions were marked 

in the segments removed in group I and 

were worse in segments removed other 

groups. Necrosis of the epithelium 

appeared in groups II, III, and IV hours 

after surgery. Microscopic examination of 

the intestine for a distance of 3 m proximal 

to the strangulated part showed edema in 

the lamina propria. This lesion was marked 

in segments removed in group I and was 

more prominent in segments removed 

from other groups. Necrosis of epithelium 

appeared in groups II, III and IV.  

Thickening and blunting of intestinal villi 

and congestion in the lamina propria were 

observed in groups II and III. Adhesion of 

the epithelial villi was observed only in 

group IV. None of these changes were 

observed in the group V. 

 

 
Fig 1. The distal segment of the jejunum (30 cm 

length) just after strangulation obstruction. 
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Fig 2. Three hours strangulation obstruction, A. 

Strangulated part, B. proximal to the strangulated 

part, C. distal to the strangulated part, D. Mesentery 

 

 

 
Fig 3. Six hours strangulation obstruction, A. 

Strangulated part, B. proximal to the strangulated 

part, C. distal to the strangulated part, D. Mesentery 

 

 

 
Fig 4. Nine hours strangulation obstruction, A. 

strangulated part, B. proximal to the strangulated 

part, C. distal to the strangulated part, D. Mesentery 

 

 
Fig 5. Twelve hours strangulation obstruction, A. 

Strangulated part, B. proximal to the strangulated 

part, C. distal to the strangulated part, D. Mesentery 

 

 
Fig 6. The intestinal segment cranial to 

strangulated part of small intestine subjected to 12 

hours of VSO showing petecheal hemorrhages for 

great distance up to 3 meters proximal to the site of 

obstruction. Black arrows 

Fig 7. The strangulated part of intestine, 3 hrs post-

operation, showing necrosis and sloughing of 

epithelium (asterisk) and congestion and 

hemorrhages in the lamina propria (arrows). H & E 

(400×)   

A 

B 

C D 

A 

B 

C 
D 

B 

C 
D A 

B C D 

A 

50 m 



H. A. Youssef et al / Veterinary Research Forum. 2 (June., 2011) 75-86 
 

81 

Fig 8. The strangulated part of intestine, 6 hrs post-

operation, shows extensive necrosis of epithelium 

(asterisk), hemorrhages into intestinal villi (arrows) 

and congestion and edema in the lamina propria. H 

& E (400×)   

 

 

 

Fig 9. The strangulated part of the intestine, 9 hrs 

post-operation, shows extensive necrosis of 

epithelium, hemorrhage into intestinal villi and 

severe congestion and hemorrhage in the lamina 

propria. H & E (400×)    

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig 10. The strangulated part of the intestine, 12 

hrs post-operation, shows massive necrosis of 

epithelium and absence of villi and severe 

congestion in the lamina propria. H & E (400×)     

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 11. The intestine 3 hrs post-operation, 10 cm 

proximal to strangulation, shows necrosis and 

sloughing of epithelium (asterisk), blunting of 

some villi (arrow) and congestion and edema in the 

lamina propria (thick arrows) . H & E (400×)   

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Fig 12. The intestine 6 hrs post-operation, 10 cm 

proximal to strangulation, shows necrosis of 

epithelium, thickening and blunting of intestinal 

villi and edema in the lamina propria. H & E 

(400×).   

 

 

 

 

 

 

 

 

 
 

 

 

 

Fig 13. The intestine 9 hrs post-operation, 10 cm 

proximal to strangulation, shows necrosis of 

epithelium, thickening and blunting of intestinal 

villi and congestion and edema in the lamina 

propria. H & E (400×)  

   

 

 
 
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Fig 14. The intestine 12 hrs post-operation, 10 cm 

proximal to strangulation, shows necrosis of 

epithelium, blunting of intestinal villi. H & E 

(400×)   

 

Discussion 

 

Intestinal displacements and 

strangulations are the common causes of 

colic in horses.
15

 The clinical picture of 

strangulation obstruction in equine small 

intestine depends on the site of the 

obstruction and the degree of the 

strangulation.
16

 The results obtained from 

this study indicated that marked 

disturbances in the form of abdominal pain 

with changes in the animal behavior and 

clinical parameters increased dramatically 

with the increase of the strangulation 

period. These changes could be used to 

justify the prognosis of surgery for 

correction of the small intestine 

strangulation and to determine the methods 

for stabilizing the patient before 

anesthesia. The decrease in the level of 

abdominal pain after the elapse of nine 

hours was explained due to necrosis of the 

intestinal mucosa, and rapidly 

development of endotoxemia at this 

stage.
17-19

 The cause of the visceral pain 

was the interruption of the mesenteric 

circulation by strangulation or intestinal 

displacement causing ischemia of the 

intestine.
20-22

 Duration of colic signs, heart 

rate, intestinal sounds, skin tenting, level 

of pain and appearance of peritoneal fluid 

are significant predictors of survival in 

cases of strangulation obstruction.
15

 The 

significant reduction in the body 

temperature with significant increase in 

respiratory rate, pulse rate, heart rate and 

capillary refill time obtained in our study 

were similar in pattern to that was 

described by Allen et al (1986), Johnston 

and Morris (1987), Mair et al (1998), 

Youssef and Abd El-Salaam (1992). The 

increase in the respiratory rate may be 

attributed to the abdominal pain, 

abdominal distension and metabolic 

acidosis.
 7,19,23

 In our study, the luminal 

distension of the small intestine proximal 

to the strangulated part was very severe in 

the long standing cases of obstruction. 

This distention is common in horses with 

intestinal obstruction with significant 

lengthening of the affected segment of 

small intestine. 
7,24

 A relation between the 

degree of intraluminal distension and 

survival rate was observed in a series of 

horses that had surgery for naturally 

acquired small intestinal obstructions. 
25

 

The common cause of death or euthanasia 

of the majority of horses during surgery 

was the devitalized bowel over long 

distance or because of intestinal ruptured 

during manipulation because of advanced 

ischemic damage of the intestine. 
26

 In the 

present study, the gross changes in the 

strangulated intestine occurred within the 

first three hours of strangulation were 

similar to those previously described by 

other authors.
 9,24

 The severe hemorrhage 

and edema in the segment subjected to the 

strangulated part may be attributed to 

venous engorgement and fluid infiltration 

into the interstitium and lumen. 
27

 

Increasing of intraluminal pressure would 

be transmitted through the interstitium to 

the veins, resulting in obstruction of 

venous outflow. 
7,25

 The dark red 

discoloration that occurred after 

strangulation obstruction is attributed to 

the distension of the veins and venules 

with blood. 
19

 The arteries and arterioles in 

the obstructed segment resist compression 

and continue to pump blood into the veins 

and venules resulting in venous distension. 

When the involved intestine becomes 

engorged with blood, vascular stasis will 
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quickly develop and the segment becomes 

black red in color. 
28 

The extravascular 

pressure compromises the venous return 

without effect on the arterial blood flow to 

the involved segment resulting in intestinal 

ischemia. 
29,30

 Horses often develop 

postoperative complications that result 

from intraluminal distension proximal to 

the site of obstruction and consequences of 

ischemia, adhesions, and mucosal necrosis. 

These adhesions indicate that the 

preoperative damage might account for 

postoperative complications. 
31

 In the 

present study the distension, edema and 

hemorrhagic patches of the bowel wall and 

mesentery were obvious after 6 hours of 

venous strangulation obstruction. The 

intensity of bowel wall discoloration and 

distension was more dramatic at 9 and 12 

hours after strangulation. Jubb et al (1985) 

attributed the intraluminal distension to the 

fluid and gas content of the intestinal 

lumen. In our study, the lumen distension 

proximal to the strangulated segment 

occurred as a sequel to ischemia which 

induced flaccidity of the smooth muscle of 

the intestinal wall. 
29

  

As the intestine distends, its function is 

further compromised, leading to increased 

secretion, reduced absorption, and poor 

propulsion along its length.
 17,32 

The 

histopathological examination of the 

strangulated part of the small intestine in 

the present study were similar to those 

described by Freeman and Kilgallon 

(2001) who found mucosal epithelial 

damage of the bowel wall and the 

mesentery subjected to venous 

strangulation obstruction. The reason for 

the severe mucosal damage in case of 

strangulation obstruction is not definitely 

understood, but the severity of the lesions 

may be correlated with the severity of the 

condition in the affected horses. 
33

 Three 

overlapping mechanisms (absorption of 

endotoxin, hypoxia and reperfusion injury) 

have been suggested as contributing 

factors to the development of mucosal 

lesions remote from the site of the 

strangulation obstruction. In the horses 

with strangulating obstruction have the 

same or less similar results such as sub 

epithelial lifting at the villus tip, with 

occasional necrolytic vacuolization of 

mucosal cells, large focal sloughs of 

mucosal epithelium and development of 

prominent sub epithelial spaces. In the 

more severe cases, epithelium necrosis 

extended further down the villus, extensive 

necrosis of the lamina propria and 

continued sloughing of the mucosal 

epithelium to the crypt area. 
7
 Gangrene of 

the affected intestinal wall in case of 

strangulation obstruction leads to 

disruption of the mucosal epithelial 

barrier, allowing trans mural movement of 

endotoxin into the peritoneal cavity, from 

which it is absorbed. Because endotoxin 

may damage capillary endothelium and 

increase capillary permeability, it has been 

considered as a cause of vascular and 

mucosal damage in the remainder of the 

small intestine.
 34,35

 In this study, the 

histopathological examination of the 

intestine for a distance of 10 cm long 

proximal to the strangulated part was the 

same noticed by Dabareiner et al (1993). 

While the Histopathological changes 

occurred 3 m proximal to the strangulated 

part were similar to the study of Freeman 

and Kilgallon (2001) and Allen et al 

(1986). False interpretation of intestinal 

viability after correcting intestinal 

strangulating obstruction results in 

continued shock, ileus, peritonitis and an 

eventual death (usually 2-3 days 

postoperatively). Therefore, the surgeon 

should choose to resect some normal 

bowel rather than the risk of leaving any 

compromised bowel in place.
 36

 According 

to clinical experience, horses can tolerate 

loss of 10 m and 10.7 m of small intestine. 
3,37,38

 Resection of long segments does not 

increase postoperative mortality compared 

with short segment. 
3
  

In conclusion, this study showed that, the 

severity of clinical signs after strangulation 

obstruction of the small intestine varies 

according to the duration of obstruction 

and thus could give a remarkable 
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justification of the prognosis of the patient 

and the availability of treatment. The 

extent of intestinal wall damage to a long 

distance proximal to the seat of obstruction 

indicated the need of resection of a 

considerable distance of the normal 

intestine to avoid the need for second 

operation and decrease the postoperative 

complications. In addition, the decision to 

perform laparotomy should not be 

postponed until the condition of the patient 

deteriorates to a great extent. This stresses 

the importance of an early decision to 

perform laparotomy. Further studies are 

required to determine the exact length of 

histopathological changes proximal to the 

strangulated part. 
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