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Abstract

Background/Aims: The basis of laboratory diagnosis in emergency abdominal surgery is to determine the number of leukocytes
and their forms, the content of C-reactive protein. But the results of such studies are nonspecific. With unclear clinical symptoms, this
creates the preconditions for diagnostic errors. Therefore, the search for new diagnostic tools that would allow for a quick, accurate
assessment remains relevant. Therefore, the aim of the study was to pre-evaluate the diagnostic possibilities of determining the opti-

cal density of venous blood plasma in the infrared range for emergency abdominal surgery.

Methods: 42 patients were examined. Among them were: liver abscess - 4 cases, acute phlegmonous appendicitis with periappendic-
ular abscess - 4, acute phlegmonous appendicitis with diffuse peritonitis - 5, acute phlegmonous appendicitis without complications
- 8, acute phlegmonous cholecystitis without complications - 5, perforation of gastroduodenal ulcer with diffuse peritonitis - 5, acute
adhesive intestinal obstruction without complications - 4, acute catarrhal appendicitis without complications - 3, acute catarrhal

cholecystitis without complications - 4 cases.

At patients on admission to hospital venous blood from an ulnar vein was collected. Measured the optical density of venous blood
plasma on a spectrophotometer SF-4A in the wavelength range A = 2.0 - 20.0 pm. The measurement results were compared with the

results of the removed organs histological examination.

The control group consisted of 11 patients who had no destructive changes in organs and complications: 4 patients with adhesive
intestinal obstruction, 3 patients with acute catarrhal appendicitis, 4 patients with acute catarrhal cholecystitis without complica-

tions.

Results: We found in the infrared spectrum a number of maxima of the values of the blood plasma optical density, which are local-
ized at wavelengths A = 3.1, 3.5, 4.3, 6.1, 6.7, 9 and 17.5 um. Indicators of optical density at these wavelengths differed in different

diseases and complications.

For analysis and comparison, patients were also divided into groups: with abscesses, with diffuse peritonitis, with phlegmonous
changes of organs without complications (appendicitis, cholecystitis) and control (no organ destruction). In this comparison, it was
found (Figure) that at wavelengths A = 3.1, 6.1, 6.7, 9 and 17.5 um, the optical density indices differ with specific regularities. In par-
ticular, each time in patients from the control group the parameters were statistically significantly (p < 0.05) lower than in patients

with inflammatory-destructive pathology. In addition, the indicators differ in patients with diffuse peritonitis, abscesses and uncom-
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plicated phlegmonous appendicitis and cholecystitis.
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Conclusion: 1. Patients with acute surgery have specific maxima of optical density of venous blood plasma in the infrared region at
wavelengths A = 3.1, 3.5, 4.3, 6.1, 6.7, 9 and 17.5 pm. 2. Indicators of optical density of blood plasma at wavelengths A = 3.1, 6.1. 6.7,

9, 17.5 microns differ, depending on features of the main disease and complications and have the general laws at perforation of hol-

low bodies, abscesses, diffuse peritonitis, phlegmonous changes of bodies without complications. 3. The study of optical density is a

promising area for improving the diagnosis in emergency abdominal surgery.

Introduction

The basis of laboratory diagnosis in emergency abdominal sur-
gery is to determine the number of leukocytes and their forms, the
amount of C-reactive protein [1-6]. But the results of such examina-
tion are nonspecific. With unclear clinical symptoms, this creates
the preconditions for diagnostic errors [7]. Therefore, in case of
diagnostic difficulties, instrumental methods are used [1-7]. Such
methods may require special training, invasive manipulations, etc.
This reduces the possibilities of their use, so the attitude to such
methods is ambiguous [1,5,7-10]. Therefore, the search for new
diagnostic tools that would allow a quick, accurate assessment
remains relevant. The study of the optical characteristics of blood
attracts attention, which are used to diagnose both individual dis-

eases and their complications [11,12].

Aim of the Study

The aim of the study was to pre-evaluate the diagnostic possi-
bilities of determining the optical density of venous blood plasma

in the infrared range for emergency abdominal surgery.

Materials and Methods

42 patients were examined. Among them were: liver abscess - 4
cases, acute phlegmonous appendicitis with periappendicular ab-
scess - 4, acute phlegmonous appendicitis with diffuse peritonitis -
5, acute phlegmonous appendicitis without complications - 8, acute
phlegmonous cholecystitis without complications - 5, perforation
of gastroduodenal ulcer with diffuse peritonitis - 5, acute adhesive
intestinal obstruction without complications - 4, acute catarrhal
appendicitis without complications - 3, acute catarrhal cholecysti-

tis without complications - 4 cases.

At patients on admission to hospital venous blood from an ulnar
vein was collected. Measured the optical density of venous blood

plasma on a spectrophotometer SF-4A in the wavelength range A

=2.0 - 20.0 pm. The measurement results were compared with the

data of histological examination of the removed organs.

The control group consisted of 11 patients who did not have de-
structive changes in organs and complications: 4 patients with ad-
hesive intestinal obstruction, 3 with acute catarrhal appendicitis, 4

with acute catarrhal cholecystitis without complications.

The hypothesis of normal data distribution (Gaussian
distribution) was tested in selections by Shapiro-Wilk criterion.
Verification of the hypothesis of average data equality was carried
out by Wilcoxon criterion. The results of the study were statistically
processed by the Microsoft® Office Excel (build 11.5612.5703)

tables. Statistical significance was set at p < 0.05 for all analyses.

Results and Discussion

We found in the infrared spectrum a number of maxima of the
values of the optical density of blood plasma, which are localized at
wavelengths A = 3.1, 3.5, 4.3, 6.1, 6.7, 9 and 17.5 um (Table). Indi-
cators of optical density at these wavelengths differed in different

diseases and complications.

These results indicate that the optical density of venous blood
plasma changes, depending on the characteristics of intra-abdom-
inal pathology. In particular, in the presence of liver abscesses and
periappendicular abscess, the parameters of the indicators are
clearly different from the rest. Indicators in patients with common
forms of peritonitis due to perforation of hollow organs also have
common patterns. Certain common differences are also noted in
patients with phlegmonous appendicitis and cholecystitis. In gen-
eral, the indicators in patients without destructive intra-abdominal

pathology (control) differ at most wavelengths.

For analysis and comparison, patients were also divided into

groups: with abscesses, with diffuse peritonitis, with phlegmon-
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ous changes of organs without complications (appendicitis, cho-
lecystitis) and control (no organ destruction). In this comparison,
it was found (Figure) that at wavelengths A = 3.1, 6.1, 6.7, 9 and
17.5 um, the optical density indices differ with specific regulari-
ties. In particular, each time in patients from the control group the
parameters were statistically significantly (p < 0.05) lower than in
patients with inflammatory-destructive pathology. In addition, the
indicators differ in patients with diffuse peritonitis, abscesses and

uncomplicated phlegmonous appendicitis and cholecystitis.

I Control

W Abscesses

M Diffuse peritonitis O Phlegmonous appendicitis, cholecystitis

Figure 1: Indicators of optical density of venous blood plasma,
depending on the nature of the underlying disease and the pres-

ence of complications.

Note that the small number of observations currently does not
allow to draw definitive conclusions. However, the preliminary
results of the study suggest that the determination of the optical
density of venous blood plasma in the infrared spectrum may be a
promising area for improving the diagnosis in emergency abdomi-
nal surgery. Therefore, in our opinion, such studies need to be con-

tinued.

Such studies can be used to differentiate individual diseases and
their complications, as well as to diagnose the presence of destruc-
tive changes in the body (appendix, gallbladder). Note also the sim-
plicity and accessibility of the method. The measurement takes a

few minutes.

The question of the reasons and mechanisms of development of
differences of indicators for their correct interpretation is also nat-

ural. According to the literature [1], changes in the parameters of
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the optical density of blood plasma may be a reflection of changes
in the activity of immune mechanisms. However, this issue requires

further research, including experimental.

Conclusion

1. In patients with abdominal acute surgery there are specific
maxima of optical density of venous blood plasma in the in-
frared region at wavelengths A = 3.1, 3.5, 4.3, 6.1, 6.7, 9 and
17.5 pm.

2. Indicators of optical density of blood plasma at wavelengths A
=3.1,6.1. 6.7,9, 17.5 microns differ, depending on features of
the basic disease and complications and have the general laws
at perforation of hollow body organs, abscesses, diffuse peri-

tonitis, phlegmonous changes without complications.

3. The study of optical density is a promising area for improving
the diagnosis in emergency abdominal surgery.
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