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Abstract 
Bowel obstruction is a syndrome that produces important alterations to the digestive tract, both macroscopically and microscopically. We 
conducted an experimental study using rats, Wistar strain, as subjects, dividing them into three groups. The group A consisted of six rats 
and served as control group, in the first day of the experiment a surgical procedure being performed to resect a small bowel and a colic 
segment to be analyzed microscopically afterwards. The 10 subjects from group B underwent a surgical procedure, in which we induced a 
mechanical bowel obstruction in the sigmoid colon, while to the 10 subjects from group C we induced a mechanical bowel obstruction in 
the small bowel. The initial protocol implied to observe the macroscopic modifications from five subjects from each group B and C after two 
days and afterwards to resect the digestive tract segment adjacent to the obstruction site. After another two days, a similar procedure was 
planned for the remaining subjects alive from both groups. A few subjects from group C died prematurely and the initial protocol had to be 
partially modified. The results highlighted an important distension of the digestive tract proximal to the obstruction, with important microscopically 
reactions, including edema, thrombosis, ischemic lesions and accumulation of polymorphonuclear neutrophils (PMN) and macrophages. 
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 Introduction 

Bowel obstruction is one of the most common diseases 
in the emergency surgical departments [1]. Knowing that 
the etiology of mechanical bowel obstructions is repre-
sented in about 60% of the cases by postoperative adhesive 
syndromes, followed by neoplastic tumors and abdominal 
wall defects [2], we can say that in most cases the patho-
logical processes lead to the slow installation of the 
obstruction, making it almost impossible to determine a 
precise time between the onset of this disease and the 
moment of the resection of the intestinal segment, which 
will be subsequently analyzed histopathologically. 

Thus, we imagined a study in which, using experimental 
animals as subjects, we can induce a mechanical bowel 
obstruction at different levels of the digestive tract and 
afterwards, at well-established moments in time, to observe 
the changes that will occur to the involved tissues, both 
macroscopically and microscopically. 

 Materials and Methods 

The experimental study was performed within the 
“Cantacuzino” National Institute of Medico-Military 

Development Research, Băneasa Department (Romania), 
Preclinical Testing Unit, being carried out according to 
Organization for Economic Co-operation and Development 
(OECD) norms in Good Laboratory Practice (GLP) and 
in accordance with the Romanian laws in force and with 
the internal protocols, with the authorization of the 
Veterinary Authority and the Ethics Committee of the 
“Cantacuzino” Institute. 

The laboratory animal that was used was represented 
by the rat, Wistar strain, with 6–8 weeks of age and a body 
weight (b.w.) between 150–200 g at the start of the study. 
We used 26 animals, both females and males, juveniles-
adults, healthy, that had not been involved in previous 
tests. Their source was represented by the Băneasa Animal 
Breeding Department of the “Cantacuzino” Institute, the 
identification of the laboratory animals being performed 
individually. 

Animal acclimatization lasted eight days and was 
performed under the same conditions as the study. The 
animals were housed in individual cages, identified by  
a label indicating the species, strain, age, gender, animal 
identity, group, cage number, acronym of the project 
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and experimental procedure, according to the protocols. 
The cages were made of polycarbonate and respected 
the area set by the rules in force. 

The animals were maintained at a temperature of 18–
24°C, with a relative humidity of 30–70%, providing a 
light and dark cycle of 12 hours. The animals were fed 
with standardized granulated fodder and drinking water, 
ad libitum. The fodder and the water did not contain any 
known contaminants to interfere with the results of the 
experiment. Also, the testing laboratory and the animal 
rooms were areas with restricted access. 

The animals were divided into three groups (A, B 
and C), each of them having two sub-groups depending 
on the animal’s gender – A1 and A2, B1 and B2, and C1 
and C2, respectively. Group A, consisting of six rats, 
served as the control group, while to the 10 rats from 
each group B and C we induced a mechanical bowel 
obstruction in the large bowel and the small bowel, 
respectively, at a moment that was defined as T0. Ten 

hours before the operation, the animals were put on an 
alimentary diet. General anesthesia of the animals was 
performed with a mixture of Ketamine (0.35 mg/kg b.w.) 
+ Acepromazine (0.3 mg/kg b.w.), administered intra-
muscularly. 

In case of each of the six subjects from group A,  
the control group, a median laparotomy was performed 
(Figure 1), entering into the peritoneal cavity (Figure 2), 
from where both a sigmoid colon segment and a small 
bowel segment (approximately at the junction of the 
proximal third with the distal two-thirds of the jejuno-
ileonum) were resected. These segments were subsequently 
processed and stained with Hematoxylin–Eosin (HE), 
their analysis being made at the optical microscope (OM). 
After the resection of the large bowel and the small bowel’ 
segments from the subjects from group A, they were 
euthanized according to the internal euthanasia procedure, 
with an anesthetic overdose. A complete necropsy was 
performed on each animal. 

 

Figure 1 – Performing the laparotomy in one of the 
subjects. 

Figure 2 – Normal intraperitoneal aspect of the rat in 
the study. 

 
Regarding the 10 subjects from group B, a median 

incision in the lower half of the abdomen was performed, 
followed by the section of the musculo-aponeurotic layer, 
entering into the peritoneal cavity. The sigmoid loop 
was identified (Figure 3), inducing a mechanical bowel 
obstruction by knotting a 2.0 polyglycolic acid thread 
around the sigmoid lumen. The sigmoid loop was handled 
very carefully to prevent damage to the mesosigmoid. The 
chosen place for the obstruction was halfway between 
the proximal end and the distal end of the sigmoid loop. 
After performing the obstruction, a full thickness surjet 
closure of the abdominal wall with 0 polyglycolic acid 
was performed. The wound was toileted and the subjects 
were placed in their respective cages. 

As for the 10 subjects from group C, a median incision 
in the upper half of the abdomen was performed, followed 
by the section of the musculo-aponeurotic layer, entering 
into the peritoneal cavity. The jejuno-ileonum was identified 
(Figure 4), inducing a mechanical bowel obstruction  
by knotting a 2.0 polyglycolic acid thread around the 

intestinal lumen, being careful not to damage the 
mesentery. The chosen place for the obstruction was 
approximately at the junction of the proximal third with 
the distal two-thirds of the jejuno-ileonum. Subsequently, 
we proceeded similarly to the subjects in the group B, 
mentioning that no problems occurred during these 
procedures in both groups B and C. 

 
Figure 3 – Normal aspect of the sigmoid loop in the 
rat. 
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After performing the procedures at the T0 moment in 
both groups B and C, each animal was carefully monitored 
to recover from anesthesia. In the next three days, each 
living animal received injections with an anti-inflammatory 
drug (Ketofen, 3 mg/kg b.w., administered intramuscularly) 
and an antibiotic (Enrodexil, 5 mg/kg b.w., administered 
intramuscularly), for the prevention of postoperative 
infections and the decrease of pain. 

 
Figure 4 – Normal aspect of a small bowel loop in 
the rat. 

Two days after the obstruction was produced, at a 
moment we defined as T2, we wanted to randomly choose 
five subjects from each group B and C, in order to observe 
the local macroscopic alterations, and, after the resection 
of the involved intestinal segment, the microscopic 
alterations, using the histopathological (HP) analysis of 
the specimen. 

After another two days (four days after the initial 
procedure), moment that we defined as T4, it was desired 
that the remaining five subjects from each group B and C 
to undergo similar procedures as in T2, thus observing 

dynamically, at a further moment in time, the effects of 
the obstructive process. 

 Results 

At the T0 moment, we analyzed microscopically the 
jejuno-ileonum and the colon segments resected from the 
rats from group A (control group), that were not induced 
a mechanical bowel obstruction (Figures 5–9). 

Two days after the bowel obstruction was induced, 
at T2, according to the established plan, we randomly 
selected five subjects from group B, all rats in this group 
being alive at that time. Instead, two rats from group C 
died at T2, so besides them we randomly chose another 
three rats from group C to analyze at that time, to comply 
with the five subjects from each group standard. 

In the case of the subjects from group B, the sutures 
that had been previously placed were removed, entering 
the peritoneal cavity. An important distension of the colon 
was found upstream of the obstruction, with a very large 
distension of the cecum region (Figures 10–12). There 
was a normal caliber of the colon located distal to the 
obstruction, as well as a normal caliber of the small bowel. 
A segment of sigmoid colon that included the obstructive 
ligature, with the adjacent mesosigmoid, was resected and 
stored in a recipient with formalin solution, individual 
for each subject. 

Regarding the five subjects from group C, the procedure 
was similar to those from group B. After entering the 
peritoneal cavity, we noticed a very distended stomach 
(Figure 13), as well as a significant distension of the small 
bowel segment located proximally to the obstacle. Distal 
to the obstacle, the digestive tract showed a normal caliber 
(Figure 14). After the digestive tract segment was resected, 
the three subjects still alive at that moment were euthanized, 
afterwards all the rats undergoing a complete necroptic 
examination. 

 

Figure 5 – Normal microscopic aspect of the small bowel 
in the rat (HE staining, OM, ×4). 

Figure 6 – Normal microscopic aspect of the small bowel 
in the rat (HE staining, OM, ×20). 
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Figure 7 – Normal microscopic 
aspect of the small bowel in the 
rat (HE staining, OM, ×40). 

Figure 8 – Mesentery aspect 
at a rat from group A (HE 
staining, OM, ×10). 

Figure 9 – Normal microscopic aspect of the 
large bowel in the rat (HE staining, OM, ×4). 

 

Figure 10 – Important distension of the cecum at the 
T2 moment in case of large bowel obstruction. 

Figure 11 – Intraperitoneal aspect at the T2 moment in 
case of a subject from group B: it is highlighted the 
sigmoid obstruction site (black arrow), the distended colic 
segment located proximally (blue arrow), as well as the 
small bowel of normal caliber (red arrow). 

 

Figure 12 – Aspect at the T2 moment of the colic 
segment located proximally to the obstruction site (blue 
arrow), respectively of the colic segment located distally 
to the obstruction site (green arrow); the obstruction 
site is marked with the black arrow. 

Figure 13 – At the T2 moment, upon entrance in the 
peritoneal cavity, we identified a very distended stomach 
in subjects from group C. 
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Figure 14 – Aspect at the T2 moment of the small bowel 
segment located proximally to the obstruction site 
(blue arrow), respectively of the small bowel segment 
located distally to the obstruction site (green arrow); 
the distended stomach is marked with the yellow arrow 
and the obstruction site is marked with the forceps. 

According to the initial plan, the resection of the 
bowel segments from the last five subjects remained from 
group B and from group C, respectively, would have 
taken place at four days (96 hours) from the moment of 
obstruction, at the time we noted as T4. The unfavorable 
evolution of subjects from group C, with the death  
of two rats at 53 hours and 61 hours from the bowel 
obstruction, as well as the alteration of the general 
condition of the others, led us to estimate that the latter 

would not survive until T4. Thus, we modified the initial 
plan and decided to sacrifice the last living rats from 
group C three days after inducing the bowel obstruction, 
in a moment we defined as T3. The intraoperative aspect 
revealed features similar to those at the time T2, with 
significant distension of the digestive tract segment 
located proximally to the obstacle (Figure 15). After the 
specimens were resected, all the remaining rats were 
euthanized and then subjected to a complete necropsy 
exam. 

Four days after performing the bowel obstruction (T4), 
the last five rats from group B were sacrificed (Figure 16). 
The differences between the intraoperative aspects at this 
moment, compared to T2, consisted in the fact that we 
found the tendency towards the development of an intra-
peritoneal adhesive syndrome (Figure 17), as well as the 
fact that the distension of the digestive tract proximal to the 
obstruction extended to the small intestine (Figure 18). 

We analyzed the HP changes of the digestive tract 
segments located proximally to the obstruction at 48 hours 
(group B – Figures 19–25; group C – Figures 26–27), 
72 hours (group C – Figures 28–31) and 96 hours 
(group B – Figures 32–34) after its induction. 

The microscopic appearance of the examined specimens 
showed histological similarities with human morphology, 
revealing the occurrence of non-specific reactions, such as 
edema, stasis, presence of fibrin and acute inflammation. 
These were represented by a numeric elevated cellular 
population of polymorphonuclear neutrophils (PMN) and, 
in the cases of the last sacrificed subjects, association of 
macrophages and active fibroblasts that were secreting 
collagen. Local vascular elements exhibited alterations, 
such as acute stasis, with venules distension, which 
accompanied the changes generated by the inflammatory 
response. 

Incriminated processes affected partially or totally 
(depending on the time of sacrifice) the layers of the 
intestinal wall, generating architectural disorganization, 
lack of substance and ischemic lesions. In extreme cases, 
morphological changes involved transmural necrosis. 

 

Figure 15 – Aspect at the T3 moment of the small bowel 
segment located proximally to the obstruction (blue 
arrow), respectively of the small bowel segment located 
distally to the obstruction (green arrow); the site of 
obstruction is marked with the black arrow. 

Figure 16 – Aspect at the T4 moment of the colic 
segment located proximally to the obstruction (blue 
arrow), respectively of the colic segment located distally 
to the obstruction (green arrow); the site of obstruction 
is marked with the black arrow. 
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Figure 17 – Aspect at the T4 moment of the colic 
segment located proximally to the obstruction (blue 
arrow), respectively of the colic segment located distally 
to the obstruction (green arrow); the site of obstruction 
is marked with the black arrow; it can be observed an 
adhesive process determined by the foreign body that 
included the left kidney (red arrow); the spleen can also 
be observed (yellow arrow). 

Figure 18 – Four days after inducing the obstruction on 
the sigmoid colon, we can observe the marked distension 
of the cecum (red arrow) and the distension of the 
terminal ileonum (purple arrow). 

 

Figure 19 – Histopathological aspect of a sigmoid 
colon segment, proximally to the obstacle, 48 hours 
after inducing the bowel obstruction; edema of the 
submucosa can be observed (HE staining, OM, ×5). 

Figure 20 – Histopathological 
aspect of a sigmoid colon seg-
ment, proximally to the obstacle, 
48 hours after inducing the 
bowel obstruction; edema of the 
submucosa can be observed 
(HE staining, OM, ×20). 

Figure 21 – Histopathological 
aspect of a sigmoid colon seg-
ment, proximally to the obstacle, 
48 hours after inducing the 
bowel obstruction (HE staining, 
OM, ×20). 

 

Surgical-induced mechanical trauma had a significant 
impact on the mesentery/mesosigmoid, with the onset of 
lesions, such as generalized acute stasis, thrombosis and 
acute inflammatory process. 

Also, we found the presence of an individual variability 
regarding the quantitative analysis of acute inflammatory 
response, under identical conditions of bowel transit 
stoppage observing alterations ranging from edema to 
aspects that precede and “announce” the subsequent 
ischemic process. 

 Discussions 

When an intestinal loop becomes obstructed, an 
accumulation of intestinal gases and fluids occurs. The 
intraluminal content stasis favors bacterial proliferation, 

determines the modification of intestinal perfusion and 
lymph drainage and alters the digestive tract absorption 
and motility [3]. 

Obstruction of the intestinal lumen not only causes 
the stoppage of the alimentary content passage, but the 
accumulation of fluid and gas in the obstructed lumen 
also causes changes in the digestive tract myoelectric 
function, both proximally and distally to the obstruction. 
In response, the obstructed intestinal segment will distend, 
a process known as “receptive relaxation” [4]. These 
changes ensure that, despite the accumulation of fluids 
and gases, intraluminal pressures do not increase so easily 
to the point of compromising the blood flow to the 
intestinal mucosa. In intestinal segments, both proximal 
and distal to the obstruction site, changes in the myo-
electric activity are dependent on the time elapsed since 
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the onset of the obstruction. Initially, a period of intense 
myoelectric and peristaltic activity can be encountered, 
an element known in the current practice as “bowel of 
battle”. Subsequently, the myoelectric activity is replaced 
by series of ineffective and disorganized contractions [5–7], 

similar experimental patterns being observed both in the 
jejuno-ileonum and the colon. It is believed that a number 
of factors, including biohumoral compounds, intraluminal 
constituents and bacterial flora products contribute to the 
rate of these myoelectrical changes [8]. 

 

Figure 22 – Histopathological aspect of the meso-
sigmoid, 48 hours after inducing the bowel obstruction 
to the large bowel; the adipose tissue contains blood 
vessels such as venules and arterioles with perivasculary 
inflammatory process (HE staining, OM, ×40). 

Figure 23 – Histopathological aspect of a segment of 
sigmoid colon, proximally to the obstacle, 48 hours after 
inducing the bowel obstruction; in the submucosa, we can 
observe acute inflammatory infiltrate with polymorpho-
nuclear neutrophils and eosinophils (HE staining, OM, 
×20). 

 

Figure 24 – Histopathological aspect of the colic segment 
proximally to the obstruction 48 hours after inducing the 
obstruction at a subject from group B; we can observe 
edema of the submucosa accompanied by acute inflam-
matory process, pericolic adipose tissue with stasis and 
inflammatory process; muscularis in relative normal 
histological parameters (HE staining, OM, ×10). 

Figure 25 – Histopathological aspect of a sigmoid colon 
segment, proximally to the obstacle, 48 hours after 
inducing the bowel obstruction (HE staining, OM, ×20). 
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Figure 26 – Histopathological aspect of a jejunal 
segment, proximally to the obstacle, 48 hours after 
inducing the bowel obstruction; we can observe a 
distension of the digestive tract and a narrowing of the 
mucosa thickness (HE staining, OM, ×5). 

Figure 27 – Histopathological aspect of a jejunal 
segment, proximally to the obstacle, 48 hours after 
inducing the bowel obstruction; we can observe mucosa 
alterations, with architectural disorder, epithelium 
ischemic aspects accompanied by inflammatory process; 
mesentery with stasis and acute inflammatory process 
(HE staining, OM, ×20). 

 

Figure 28 – Histopathological aspect of a jejunal 
segment, proximally to the obstacle, 72 hours after 
inducing the bowel obstruction; we can observe an 
accentuation of the presence of diffuse acute inflam-
matory infiltrate, with normal mucosa, without the appla-
tization of villosities, thus highlighting the individual 
variability of the inflammatory response (HE staining, 
OM, ×5). 

Figure 29 – Detail of the mesentery in a rat with 
obstruction in the small bowel, 72 hours after inducing 
the obstruction; we can observe vascular distension with 
red blood cells inside the lumen and perivascular acute 
inflammatory process, as well as perineural inflammation 
(HE staining, OM, ×20). 
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Figure 30 – Histopathological aspect 
of a jejunal segment, proximally to the 
obstacle, 72 hours after inducing the 
bowel obstruction; we can observe 
massive stasis process, thromboses and 
acute inflammatory process in the 
serosa (HE staining, OM, ×10). 

Figure 31 – Histopathological aspect 
of a jejunal segment, proximally to the 
obstacle, 72 hours after inducing the 
bowel obstruction; important stasis and 
especially inflammatory infiltrate with 
diffuse disposition in the mesentery, 
accompanied by edema (HE staining, 
OM, ×10). 

Figure 32 – Histopathological aspect 
of a sigmoid segment, proximally to 
the obstacle, 96 hours after inducing 
the bowel obstruction; the mucosa 
does not present a major alteration, 
the inflammatory aspects remaining 
in the mesosigmoid and the sub-
mucosa (HE staining, OM, ×20). 

 

Figure 33 – Transmural necrosis in a sigmoid segment, 
proximally to the obstacle, 96 hours after inducing the 
bowel obstruction (HE staining, OM, ×20). 

Figure 34 – Histopathological aspect of a sigmoid 
segment, proximally to the obstacle, 96 hours after 
inducing the bowel obstruction; distended lumen, the 
more extended lesions being identified in the meso-
sigmoid, with venous distensions, stasis, mixed inflam-
matory process, reparatory fibroblastic proliferation; the 
inflammatory process embraces the serosa and extends 
to the muscularis propria (HE staining, OM, ×10). 

 

Response of the intestinal microcirculation to the bowel 
obstruction can play an important role in determining 
the hydrostatic gradients in the intestinal mucosa. In the 
response to the increase in intraluminal pressure, blood 
flow in the intestinal wall may increase initially [9]. 
Disorganization of epithelial barrier structures and 
enzymatic destruction of intestinal content will result in 

an increase of intraluminal osmolarity. To this are added 
a stimulation of intestinal secretion and an inhibition of 
mucosal absorption, eventually leading to migration of 
extracellular fluid into the intestinal lumen. Consequently, 
due to increase in intraluminal pressure, perfusion is 
compromised and bacterial invasion occurs [10]. 

In the medical literature, there have been published a 
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series of experimental studies in which bowel obstructions 
were induced to laboratory animals. Some studies analyzed 
the alterations that occur in bowel obstructions at the 
level of intestinal blood flow in dogs [11, 12] or in cats 
[13–17], others have investigated the changes in intra-
luminal pressure in cats [18] or intestinal bacterial flora 
in rats [18, 19]. Several studies have also investigated the 
imaging aspects of bowel obstructions in rats through 
abdominal X-ray, abdominal ultrasound [20] or even 
abdominal magnetic resonance imaging (MRI) [21]. 
Incomplete obstruction models were also performed in 
mice, rats, rabbits or pigs [22–24]. 

Also, a Chinese team recently published a study 
performed on 150 rats, Sprague–Dawley strain, females 
and males, which were divided into five groups and to 
which a mechanical bowel obstruction was induced in a 
distal ileal loop by various mechanisms: complete ligation, 
ligation of half of the intestinal lumen, partial stenosis 
or tight stenosis of the ileal loop using a tube made out 
of a Foley catheter. There were analyzed a series of 
parameters, such as clinical aspects, peristaltic properties 
of the proximal intestinal segment and immunohisto-
chemical data, observing the HP and electrophysiological 
changes of the involved ileal segment and the vagus nerve 
[25]. 

As for the subjects in our study, the protocol we 
imagined involved performing a complete obstruction at 
various levels of the digestive tract (jejunum and sigmoid 
colon), monitoring the macroscopic appearance of the 
intestinal segment adjacent to the obstruction site, as well 
as the microscopic aspect of the digestive tract located 
proximally to the obstacle at various, well-established 
moments (two days and four days, respectively, after 
inducing the bowel obstruction). Because of premature 
deaths in some of the subjects that had an obstruction on the 
small bowel, considering also the alteration in the general 
condition of the remaining living subjects in this group 
and the improbability of survival for another 24 hours, 
three days after the start of the experiment we had to 
rush the sacrifice of these subjects for the HP analysis of 
the resected specimen. 

The intra-abdominal appearance at the postoperative 
control moments (two, three of four days after producing 
the mechanical bowel obstruction in the jejunum or the 
sigmoid colon) revealed a normal caliber of the digestive 
tract segment located distally to the obstacle, unlike the 
digestive tract segment located proximally to the obstacle, 
which had a marked distension. 

In subjects examined two days after the obstruction 
of the sigmoid colon, a normal-looking small bowel was 
found, unlike those examined after four days, when ileon 
distension was noted, suggesting the progression of the 
obstructive disease. In addition, rats examined after four 
days showed visceral adhesions that were loose and were 
easily dissected. 

The rats that were subjected to a bowel obstruction 
in the jejunum presented also after two and three days  
a distension of the digestive tract located proximally to 
the obstacle, with a large expansion of the stomach. 
These aspects have to be interpreted in the context of  
rat anatomical particularities, which have a bicameral 
stomach [26] and which, due to structural elements of 

the diaphragm and central nerve impulse transmission, 
do not vomit [27]. 

The microscopy findings highlighted the occurrence 
of non-specific reactions, such as edema, stasis and acute 
inflammation. These were represented by a numerically 
elevated cellular population of PMN, and in the case of 
the subjects who were sacrificed in the last days of the 
study, association of macrophages and active fibroblasts. 

Surgically induced mechanically trauma had a signi-
ficant impact especially on the mesentery/mesosigmoid, 
with the occurrence of generalized acute stasis lesions, 
thrombosis and acute inflammatory process. 

We also found the presence of individual variability 
regarding the quantitative analysis of acute inflammatory 
response, under identical conditions of intestinal transit 
stoppage noticing aspects that varied from edema to 
alterations preceding the ischemic process. 

 Conclusions 

In our group of subjects, we succeeded in establishing 
an acute bowel obstruction with two topographies – in the 
jejunum and in the sigmoid colon. The initial protocol 
required changes during the study, due to premature death 
among subjects with jejunal topography, which suggests 
the higher severity of upper digestive obstruction. The 
macroscopic appearance of the digestive tract adjacent 
to the obstruction site revealed a normal caliber of the 
distal segment, while the proximal segment showed a 
marked distension, with the progression of this process 
in dynamics, tardively being developed some adjacent 
phenomena, such as the installation of a peritoneal adhesive 
syndrome. The microscopic aspect of the small bowel and 
the colon showed histological similarities with human 
morphology, the dynamics of the observations revealing 
the onset of non-specific reactions, characterized by edema, 
fibrin, PMN and, in case of late sacrifices, macrophages. 
The microscopic analysis of the specimens revealed the 
presence of individual quantitative variability regarding 
the inflammatory response of the study subjects. The 
changes generated by the inflammatory response were 
corroborated with the local vascular element, which had 
acute stasis manifestations. The bowel obstruction leads 
to macroscopic and microscopic changes of the digestive 
tract, the lack of a prompt surgical treatment leading to 
the occurrence of irreversible lesions and eventually death. 
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