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ABSTRACT

The aim: To study the possibilities of ultrasound in adhesive ileus obstruction diagnosis and indications for surgical treatment determination.

Materials and methods: The results of diagnosis and treatment of 60 patients with acute adhesive intestinal obstruction with comparative use of X-ray and ultrasound
methods were analyzed.

Results: The use of a standard X-ray examination of the abdominal organs upon admission to the hospital allowed the diagnosis of acute adhesions of small bowel obstruction
in only 32 (53.3%) patients. Transabdominal ultrasonography allowed the establishment of adhesive ileus during hospitalization in 53 (88.3%) patients and also in 7 (11.7%)
during a dynamic examination 2-3 hours after admission. Due to the lack of positive effect from the conducted conservative therapy relying on the data of ultrasound studies,
33 (55%) patients were operated on. During X-ray examination, only 10 (30.3%) of these patients demonstrated negative X-ray dynamics, and with an ultrasound study,
deterioration of echo pictures was observed in all 33 (100%) patients.

Conclusions: Compared with the X-ray method, transabdominal ultrasonography is established to be safe, affordable, simpler, non-invasive and highly informative method
for the study of acute adhesions of the small intestinal obstruction. The method allows the assessment of the ongoing conservative therapy dynamics and determination for

surgical treatment indications.
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INTRODUCTION

Acute adhesive small-intestine obstruction (AASIO)
still remains complicated and not fully resolved surgical
problem. Its relevance primarily depends on the growing
number of various planned and urgent abdominal opera-
tions complicated by AASIO progress in up to 20% of cases
as well as high percentage of post-operative complications
(8-31.4%) and mortality up to 25% [1, 2, 3, 4, 5].

High AASIO recurrence rate up to 30-69% with further
open adhesiolysis performance with post-operative mortality
at the level of 55% adds relevance to the problem. [6, 7, 8, 9].

AASIO in accordance with its pathogenic origin differs
from classical mechanical ileus and is inherently a mixed
form of small-intestine obstruction. Its share in the general
structure of acquired acute intestinal obstruction (AIO)
according to summary data of some authors comes near
50% [1, 3, 10].

AASIO diagnostic algorithm is not standardized, so high
percentage of diagnostic errors (16-34%) remains even in
conditions of hospital for in-patients, X-ray method of ileus
diagnostics still remains prevalent [8, 9, 11].

X-ray computer tomography (CT) able to diagnose AA-
SIO with high level of accuracy and carry out differential
diagnostics with other types of intestinal obstruction has
recently been widely publicized. Though CT is more often
used as additional method of the study with ambiguous
interpretation of the data of standard instrumental diag-
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nostics and not always can be used because of its costliness
and limited availability [11, 12].

Unfortunately such simple, safe and highly informative
and affordable method of AASIO diagnostics as ultrasound
study (USS) still finds no wide practical application [1],
its application will allow the improvement of diagnostics
results and adhesive ileus treatment.

THE AIM

The aim of the study is to investigate the abilities of USS
method in adhesive ileus diagnostics and surgical treat-
ment determination.

MATERIALS AND METHODS

The work is based on the analysis of diagnostics results
and surgical treatment of 60 patients with AASIO being
treated in the surgical department of Kharkov CCGH Ne25
and PHF “Valkovskaya CRH” in 2015-2018.

Men were 27 (45 %), women — 32 (55 %). The age of the
patients varied from 18 to 78 years old, average age com-
prised 62+12. Post-operative ventral hernia was found in
7 (11.7%) patients from them, umbilical hernia - in 2 (3.3
%), history of abdominal trauma - in 1 (1.7 %).

Besides standard physical studies diagnostic algorithm
included history taking with data refinement as for pres-
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ence and character of previously conducted operations,
inflammatory abdominal diseases and abdominal trauma.

Instrumental stage of the investigation included abdom-
inal organs (AO) X-ray study upon admission and in treat-
ment dynamics (from 2 to 6 hours) after giving contrast.
In the diagnostics of AIO intestinal pneumatosis presence,
Kloiber bowls and small-intestine “arches”, small intestine
(SI) “cross striation” symptom were taken into account.

Regardless X-ray study AO USS was done upon admission
and in conservative treatment dynamics in “real time” with
the use of 3.5 - 5 MHz convex sensor. USS was done with-
out initial preparation of the patients in lying and standing
position. The intestine was studied poly-positionally and
poly-projectionally with the search of optimal “ultrasound
window”. Revealing of extended and angulated SIloops, in-
traluminal deposition ofliquid and flatus, pendulum chyme
movement presence, restriction of mobility of peritoneal
sheet and CT at forced “belly breathing” were considered
echo-sonographic symptoms of AASIO. The thickness
of intestine wall, the height of Kerkring folds and the dis-
tance between them were also measured and compared in
dynamics, peristalsis depth and frequency of SI loops were
studied. Free abdominal liquid presence, stomach contents
congestion and pathologic foci (tumors, foreign bodies, etc.)
were determined.

The results of the study were statistically processed with
the use of standard Microsoft Excel 2010 program package.

RESULTS AND DISCUSSION

At hospitalization the diagnosis of AASIO was clear in 32
(53.3%) patients, in 22 (36.7%) cases the signs were mod-
erately pronounced and in 6 (10 %) - poorly expressed
or absent.

According to the history data in 55 (91.7%) patients
AO and retroperitoneal operations had been previously
performed. In 12 (20%) of them cavity operations were
done twice and more, 6 (10 %) patients were operated on
AASIO earlier.

It was stated that in 5 (8.3%) patients AO operations
were not earlier performed. In 2 (4.2%) cases incorrigible
umbilical hernia was diagnosed. In 2 (3.3%) more patients
a history abdominal trauma was found. 1 (1.7%) patient
earlier received conservative treatment for appendicular
infiltrate without further appendectomy.

At X-ray study upon admission to the hospital AIO was
confirmed only in 32 (53.3 %) patients with pronounced
and moderate clinics. Multiple Kloiber bowls and small
intestine “arches” were found in them, in 8 (13.3%) cases
cross striation of SI was found. In remaining 28 (46.7%)
cases patients manifested no pathology or only local SI
pneumatosis were found (fig.1).

The conducted transabdominal USS to the patients
upon admission to the hospital allowed determination of
ASSIO in 53 (88.3 %) patients. In 7 (11.7%) more cases the
ultrasound picture of AIO was found at dynamic USS in
2-3 hours after initial examination. Echographically in all
60 (100%) patients the phenomenon of “fluid sequestra-
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tion” into the intestine lumen and hyperpneumatosis of its
leading gut were found (fig.2). The diameter of extended
SI loops, filled with liquid varied from 2.6 to 4.4 cm and
comprised in average 3.2 cm + 0.3 cm. Back-and-force SI
chyme motions were found in 58 (96.7%) patients, and its
wall thickening comprised 0.4 cm + 0.01 cm. Intraluminal
content of SI allowed the visualization of its mucosal folds
(fig.3). Kerkring folds of the greatest size were found in its
primary tracts, their height was 1.1 cm + 0.02 cm, and the
distance between them was 1.1cm + 0.01 cm.

The level of obstruction was judged about the data of SI
loopslocalization in abdomen as well as clarity of mucosal
wrinkles which height and number decreased sufficiently
in its distant region.

The conducted USS allowed the determination of free
from adhesive process abdominal regions as well as various
degree of SI loops fixation clarity by adhesions between
themselves and to parietal peritoneum of the anterior
abdominal wall. Mobility of SI loops regarding anterior
abdominal wall at forced belly breathing of the patient was
decreased and comprised 1.4 + 0.6 cm (in remote zones it
was 3,7 £ 0,7 cm).

In 8 (13.3%) patients at primary USS and in 10 (16.6%)
more at repeated study interloop (fig 3) and free liquid
were found in various abdominal areas in the amount from
200 to 1000 ml, which in no case was determined on X-ray.
The given ultrasound sign is the objective criteria of the
negative dynamics of the disease course and an indication
to urgent surgery.

In 27 (45 %) patients after conducted conservative
treatment the improvement of clinic-instrumental picture
was marked. On X-ray the number of Kloiber bowls and
small intestine “arches” disappeared or decreased in these
patients, intestine pneumatosis regressed, in 6-12 hours
the contrast was found in colon.

In its turn with echosonography in the same patients pos-
itive ultrasound dynamics was marked in 2-3 hours after
conservative therapy. Reducing of the width of SI lumen,
Kerkring folds height were found, chyme motions became
progressive which proved about SI passability.

In 33 (55 %) patients positive effect from conducted con-
servative therapy was not marked and they were later oper-
ated on. On X-ray only in 10 (30.3 %) from these patients
negative X-ray dynamics was marked with Kloiber bowls
number and size growth, appearance of small intestine
“arches” and SI cross striation. Absence of contrast in colon
and presence of contrast depot in SI (fig 4) predetermined
indications to operative treatment of these patients.

On USS worsening of echo picture was observed in all
33 (100 %) patients. SI diameter increased in 3.4 cm + 0.1
cm, chyme stratification was found in it. Kerkring folds
height and distance between them increased up to 1.2cm
+0.1cm and 1.3cm * 0.1cm, consequently. Slowing down
of back-and-forth motions of chyme was marked which
proved about SI peristalsis oppression.

On X-ray dynamic study of contrast passage vomiting
and stomach drains presence presented complications in
objective assessment of its progress after oral intake. The
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Fig. 1. X-ray of the patient A, after 3 hours from the onset of the disease.  Fig. 3. Patient B. Echogram of the left iliac region. ASSIO, 6 hours from
Only small intestine pneumatosis is determined (1) the onset of the disease: ileum lumen dilation with fluid deposition (1),
lengthening and thickening of Kerkring folds (2), abdominal free liquid (3)

Fig. 2. Echogram of the patient A. High AASIO, 3 hours from the onset of  Fig. 4. X-ray of the patient B. After 3 hours after contrast giving. Flatus (1)
the disease. SI lumen dilation with fluid (1) and flatus (2) deposition is  and contrast depot in ileum (2) are determined
determined

lack of methodology is later in comparison with USS as- 33 (55 %) patients in all were operated on. 8 (13.3%)
sessment of the results (in 6 hours and more) and necessity ~ patients were operated urgently after preoperative prepa-
to perform multiple X-rays. ration and 25 (41.7%) more were operated on as the result
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of inefficiency of conservative therapy. Various options
of adhesiolysis were conducted to the patients, SI resec-
tion was done in 3 (9.1%) cases. Besides adhesiolysis
allodherinoplasty was conducted in 2 (6.1%) patients,
cholecystectomy about cholelithiasis — in 3(9.1%) cases
and appendectomy - in 1 (3.0%) patient in combination.

Thus basing on a number of works of domestic and
foreign authors [2, 3,4, 7, 8, 10] so far the X-ray ASSIO di-
agnostics remains the primary method which is inherently
more expensive, difficult to perform in serious patients and
as a rule less informative upon admission of the patient to
the hospital than USS. In its turn CT is highly informative,
but costly method of ASSIO diagnostics. From our point
of view CT should not be used during ASSIO routine
diagnostics, but only with ambiguous interpretation of
traditional diagnostics methods.

Our study allows the approach to adhesive ileus diag-
nostics from new positions, and the worked out program
with USS priority use allows the statement of detailed
diagnosis in short terms, the definition of the efficiency
of the conservative treatment by several objective criteria.
More than that, the value of the program is in getting
pathognomonic preoperative data allowing the definition
of clear indications to urgent surgical treatment. Correct
interpretation of the received echographic data allows
the definition of localization, extent, prevalence of the
adhesive process and particularly involvement of parietal
peritoneum of the anterior abdominal wall into it, which is
important when undertaking atraumatic “rational” opera-
tive access to abdominal organs. The received results testify
in favor of more wide and routine use of USS method in
ASSIO diagnostics due to its accessibility, safety and high
informativeness.

CONCLUTIONS

1. Comparative study of X-ray and USS methods efficiency
allowed to state, that ultrasonography sensitivity during
ASSIO initial diagnostics approaches 100%, while X-ray
comprises 53.3 %.

2. Transabdominal ultrasonography is an invasive, accessible
and highly informative method of ASSIO diagnostics,
having a number of advantages in comparison with X-ray
method, being safer, more simple and possible to be used
even with seriously ill patients.

3. Wide implementation of ultrasonography in the AIO
diagnostics will allow the improvement the examination
results and, respectively, treatment of this category of
patients.
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