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ABSTRACT
Background: Adhesive intestinal obstruction is a common and potentially lethal
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complication after surgical interventions in the abdomen. Radiologic imaging is the
main diagnostic method.

Objective: This study aims to analyse the diagnostic value of spiral computed
tomography with a novel method (n = 54).

Material and Methods: In this multidirectional cohort study, we present the

data with non-parallel (historical) control. This study included the analysis of results
of patients with a diagnosis of intestinal obstruction (n = 54) who were admitted to
the surgical departments of the City Clinical Hospitals (Ufa city) from 2013 to 2019;
the patients’ examination methods included computed tomography with conventional enhancement. The proposed novel enhancement method was implemented by
ingesting a mixture containing 50 ml of the contrast Unigexol (300 mg) in 1.0 L cold
mineral carbonated water, and Computed tomography (CT) was performed during 40
min after ingesting the contrast meal. Further, the patients with suspected obstruction
in the colon were administered a pre-prepared contrast enema with a decoction of
leaves of smoke-tree (100 g), chamomile flowers (100 g) and calendula flowers (100
g). Additionally, CT was performed.

Results: Obstruction was conservatively stopped in 24 (44.4%) patients of the

main group. Remaining 30 (55.6%) patients from the main group were operated with
minimal surgical access in the early stages.

Conclusion: Owing to early diagnosis of intestinal obstruction and application

of the phytocomposition during the examination, exerting various effects such as antispasmodic, analgesic, disinfectant, bactericidal, cicatrising, choleretic, tanning and
decongestant, unnecessary surgical interventions were prevented.
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Introduction

dhesive intestinal obstruction is considered one of the most
common and potentially lethal complications after surgical interventions in the abdomen. According to the International Adhesion Society, the post-operative adhesive process in the abdomen is
considered as a common complication of surgical interventions. Owing
to peritoneal commissures, approximately 1% of previously operated
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patients receive surgical treatment annually;
of them, in 50%–75%, acute adhesive intestinal obstruction develops, and mortality rate
owing to this condition ranges from 13% to
55% [1].
Diagnosis of intestinal obstruction is complex concern in radiologic imaging. It is especially difficult to be diagnosed owing to the
presence of a conglomerate of intestinal loops;
generally, in a massive adhesion, a precise diagnosis cannot be made either by visual or
densitometric analysis. Radiologic imaging
plays a leading role in the diagnosis of intestinal obstruction, and the competent use of
which in the vast majority of cases helps in
confirming or excluding this pathology, determining the degree and nature of changes and
ascertaining the cause of obstruction [2-4].

Material and Methods

In multidirectional cohort study, data was
obtained with non-parallel (historical) control.
This study included the analysis of results of
patients with a diagnosis of intestinal obstruction (n = 50) who were admitted to the surgical
departments of the City Clinical Hospitals No.
13 and No. 8 of Ufa city from 2013 to 2019;
the patients’ examination methods included
computed tomography with conventional enhancement. The objective of this study was
to analyse the diagnostic value of the spiral
computed tomography performed with a novel
method (n = 54). To conduct the study, permission was obtained from the ethics committee
of the Federal State Budgetary Educational
Institution of Higher Education at the Bashkir
State Medical University under the Ministry
of Health of Russian Federation. All patients
provided written informed consent before participating in the study.
The proposed novel enhancing method was
implemented as follows: the patient received
oral mixture, containing 50 ml of the contrast
Unigexol (300 mg) in 1 L cold mineral carbonated water, and CT was conducted within 40
min of ingesting the contrast meal. Further, the
608

patient with suspected obstruction in the colon
was administered a pre-prepared contrast enema with a decoction of leaves of smoke-tree
(100 g), chamomile flowers (100 g) and calendula flowers (100 g).
Preparation method: the abovementioned
herbal combination was dowsed with 1000
ml water (water absorption coefficient was
considered) at room temperature, boiled in a
water bath at 45°C and the prepared decoction
was filtered through a 4-layer gauze fabric.
The decoction was prepared from the same
proportion, boiled for 15 min, ingrained for
45 min and then filtered. Further, computed
tomography was performed in the following
order: the first, scan was panoramic, in which
the general condition of the abdominal organs
was assessed and a pathological focus was determined. The second, a series of scans was
performed in a horizontal plane at the level of
the detected changes (with a slice thickness of
0.5–5 mm). A 3D model was developed [Figure 1] using the Vitrea Advanced Visualization
software (Canon Medical Systems Limited,
Japan), and the presence of dilated intestinal
loops, the inner and outer diameters of the
small intestine, the thickness of the small intestine, the nature of the intestinal content, the
occurrence of infiltrates in the abdominal cavity, and the presence of fluid in the abdominal
cavity were determined [Figure 2]. This method has been patented as ‘method for enhancing the colon at spiral computed tomography’
(patent No. 2017129424).
The study results were analysed by statistical package Statistica 10,0 (StatSoft Inc,
USA). Normality of the distribution of actual
data was tested using the Shapiro–Wilk test.
Comparison of categorical variables was performed using the χ2 test or Fisher’s exact test.
A p-value equals to 0.05 was considered statistically significant.

Results

A total of 54 patients were examined using
the proposed method. In all the cases, the inJ Biomed Phys Eng 2020; 10(5)
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Figure 1: Spiral computed tomography in a patient with peritoneal commissures, with large
bowel enhancement using a herbal mixture: a decoction of leaves of smoke-tree (100 g), chamomile flowers (100 g) and calendula flowers (100 g); 3D reconstruction in which deformation of
the loops of the small intestine by the adhesive process is observed.

Figure 2: Spiral computed tomography in a patient with peritoneal commissures with large bowel enhancement using a herbal mixture: a decoction of leaves of smoke-tree (100 g), chamomile
flowers (100 g) and calendula flowers (100 g). Computed tomography reconstruction, arrows
show adhesion sites: (А) axial, (В) coronar and (С) sagital projections.
formativeness of the examination was high,
the diagnosis was accurate, and no complications were identified.
These results are supported with comparison of 2 groups of patients: in the first group
(n = 54), the enhancing was performed with
the proposed method, and in the second group
(n = 50), conventional computed tomography
J Biomed Phys Eng 2020; 10(5)

was performed [Table 1].
In addition, our study demonstrated that in
the first group of patients, there were no allergic complications; however, in the second
group, in which only an iodine-containing
drug was used as an enema, 3 (6%) patients
had complications in the form of allergic reactions.
609
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The use of CT enterography with phytocomposition in patients of the first group and
conventional water-soluble contrast of the second comparison group prevented unnecessary
surgical intervention in 24 (44.4%) patients
of the first group and 19 (38.0%) patients of
the second group in which the obstruction was
conservatively stopped [Table 2].
Consequently, the study allowed accurate
diagnosis of patients, indicating an adequate
treatment, particularly excluding the acute adhesive intestinal obstruction. There were no
complications during the manipulation.

Discussion

The experience gained over several decades
demonstrates the high value of the radiographic contrast study (RCS) of the intestine
in the diagnosis of intestinal obstruction. Various methods of artificial enhancing have been
developed and indications for their use have
been clearly formulated depending on the anatomical and physiological characteristics of
the examined site and the presence of particular clinical manifestations [1,5].
The earliest and most physiological method
of RCS of the small intestine is enhancement
through an aqueous suspension of barium sul-

phate which is orally ingested; this was first
proposed in 1911 by G. Schwartz.
Currently, according to different literature
data, oral RCS is rarely used owing to its insufficient informativeness duration of the process
and high radiation exposure [5-7]. In addition,
the majority of authors are unanimous that
this technique should be completely excluded
from the diagnostic arsenal when examining
patients with any intestinal pathology as it is
uninformative and, in some cases, harmful
and even dangerous (for example, conversion
of partial colonic obstruction is completed owing to the blockage of the narrowed part of the
intestine by the hardened barium) [1,5,8].
The positive feature of the ultrasound examination is the determination of access for
laparoscopic surgeries; simultaneously, the
authors note that this method is accessory and
cannot substitute computed tomography. The
authors consider that the advantage of computed tomography, unlike ultrasound, is its independence from the researcher; it is fast and
does not require barium and has high informativeness [1,5,8].
X-ray computed tomography has a substantial advantage over traditional X-ray examination with a high sensitivity, which in the adhe-

Table 1: The effectiveness of enhancing by Computed tomography (CT) data with the stated
method (group 1) and with the conventional computed tomography (group 2).
Groups
First group
Second group

Precision
*98.0 (93.8–99.8)
82.6 (75.8–86.5)

Sensitivity
*95.1 (91.4–98.9)
83.1 (77.8–89.5)

Specificity
96.2 (91.6–99.0)
84.7 (78.8–88.3)

* The differences are statistically significant compared with the secondgroup at р<0.05, in parentheses–95% confidence interval.

Table 2: Number of patients treated conservatively and operatively in all study groups (%).
Type of treatment First group (n = 54) % Second group (n =50) %
Conservative
24/44.4
19/38.0
Operative
30/ 55.6
31/62.0
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sive process in the abdominal cavity allows the
determination of the location of the pathological conglomerate of intestinal loops, whereas
the usual barium passage allows establishing
the topography of the lesion in a single, frontal
plane [1,3-5,8].
A panoramic X-ray is informative only in
50%–60% of cases; the passage of barium
in peritoneal commissures is lengthy, and
barium can cause obstruction of the intestine
[5,6,9,10].
Regarding ultrasound examination, the authors believe that the positive aspects are
simplicity, low cost, minimal invasiveness,
effectiveness and the absence of radiation exposure. There is a possibility of real-time assessment of the structures’ motility. In their
opinion, the sensitivity of the method is 69%–
98%. The use of ultrasound is limited by intestinal hyperpneumatisation. In addition, the
method does not allow differentiating colon
tumours with dimensions of <3-4 cm in diameter [1,4,7,8,11].
Compared with ultrasound examination, Xray computed tomography allows the documentation of pathological alterations in the abdominal cavity and liberates the surgeon from
the need to be present at the diagnostic stage,
i.e., considerably increases the degree of liberty and thus reduces labour costs [6,7,12].
One of the modern evaluation methods is
magnetic resonance tomography; it can be
used to image any part of the body without
ionising radiation. It is highly informative and
specific [6,8,13,14]. This involves excellent
visualisation of the abdominal organs without
contrast enhancement; however, the duration
of the study with permanent breath holdings
is not acceptable for patients with extreme
pain syndrome and severe general condition
[15,16].
The most objective and informative method
for the examination of intestinal adhesions
is laparoscopy; however, it is an invasive research method associated with possible damage to the intestine during the induction of
J Biomed Phys Eng 2020; 10(5)

pneumoperitoneum and relapse of the adhesive process [9,10,11,15,17].
Therefore, compared with other imaging
methods, X-ray computed tomography, with
multiplanar reconstruction and 3D structuring,
allows to optimally improve the precision of
the topographic anatomical assessment of the
pathological focus and to determine the possibility of a surgical treatment method. The
proposed enhancement method is easily reproducible in a hospital setting; a technical result
is achieved using this method, and it meets the
criterion of ‘economic usefulness’. One drawback of CT is radiation exposure.
Consequently, the success of the diagnosis
of peritoneal commissures is determined by
the integrated use of clinical and instrumental
methods of examination.

Conclusion

Owing to early diagnosis of intestinal obstruction and application of the phytocomposition during the examination, exerting effects
such as antispasmodic, analgesic, disinfectant,
bactericidal, cicatrising, choleretic, tanning
and decongestant, unnecessary surgical intervention was prevented in patients and obstruction was conservatively stopped in 24 (44.4%)
patients in the main group. The remaining 30
(55.6%) patients from the main group were
operated with minimal surgical access in the
early stages.
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