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LIsuoxa adexeammna OiacHOCMUKA 3ANATLHUX [ OeCMPYKMUGHUX VUIKOOINCEHD OP2AHIG
JHCUBOMA € AKMYATBbHOK NpoblemMor HegiOKAaoHoi abdominanvHoi xipypeii. OcHogor
Aa6opamoproi OiaeHOCMUKU V HeGIOKAAOHIU AOOOMIHANbHIU XIpypeli € GU3HAYEHHS
Kinekocmi netikoyumie ma ix ¢popm, emicmy C-peakmugunoz2o Oinka. Ane pesynomamu
maxux oocnioxcens € Hecneyugivnumu. Ilpu HescHuX KAIHIYHUX CUMAIMOMAX e CTNBOPIOE
nepeoymosu 0.1 0iaeHOCMUYHUX NOMUAOK. [ YHUKHEHHS MAKUX HOMUTOK 3ACMOCO8VIOMD
BUSHAUEHHS ONIMUYHUX XAPAKIMEPUCIUK NIA3MU 6€HO3HOL Kposi. 30Kpema, mMu npoeoouny
Q0CTIQIHCEHHS, ONMUYHOL 2YCMUHU  NIAA3MU  BEHO3HOI Kposi 6 Yibmpadionemogomy
cnexkmpi. Bmim, inghopmamuenicms memody cmanosuna dauzvko 86%, wo ciouuro npo
Heobxionicmeb 80ockonanents. [lonepedni 00CHiONCEHHI ONMUUHOI 2YCIUHU NAA3MU
6EHO3HOT KpOBI 6 THhpauepsonomy Oianazoui npodemoncmpysanu nepcnekmusy. Tomy
0yU npo8edeHi HO8i QOCTIONHCEHHS.

Mema pobomu — oyiHumMu MONCIUBOCHE 3ACMOCYBAHHSA BUIHAYEHHS ONMUYHOL 2y CIMUHU
NAA3MU  BEHO3HOI Kpo8i 011 OIACHOCMYBANHA 20CMPOI  3ANANbHO-0ECMPYKMUBHOT
iHmpaaboomMinanbLHOT Namonoeii.

Mamepianu ma memoou. Obcmedxceno 42 xeéopux 3 makorw namonocier: abcyec
newinky — 3 GUAAOKU, 2OCMPULl HEKPOMUYHUL NAHKpeamum — 7, 20Cmpa KUUKO8A
00CMPYKYIA 3 HEKPO30M KUKu — 4, 2ocmpuii Habpakosull nankpeamum — 3, 20Cmpuil
@neemonosnuil anenouyum — 4, cocmputi greemonosnuil xoneyucmum — 11, sauemnena
epudica be3 nekpo3y Kuuiku — 4, HeyckaaoHena epudica — 6.

Pesynomamu. Mu suseunu 6 iH(DpauepgoHOMYy CReKmpi HU3KY MAKCUMYMIE 3HAYeHb
ONMUYHOT 2YCMUHU NIA3MU KPOBI, 5IKi JIOKA3068aHI HA 006M#CUHAX X6unb A = 365, 555,
620, 715 ma 770. Ilokasnuku onmuunoi 2yCmunu Ha Yux 008ICUHAX XBUTb GIOPIZHANUCS
npu Pi3HUX 3aX80PIOBAHHIX | YCKIAOHEHHSX.

Ompumani pesyromamu 3aceiouyloms, W0 HOKAZHUKY ONMUYHOI SYCMUNU NIA3MU
8€HO3HOT KPOBI 6 IHPDpauepeoHomy Jianasoni 3MIHIOIOMbCS, 3ANeANCHO 8i0 ocobnusocmell
inmpaaboominansHoi namonozii. Ha xoxcuiil i3 008XdCUH X6Ulb NOKA3HUKU NPU DI3HUX
3AX6OPIOBAHHSX Cymmeso GIOpisHsanucs. Haubinow eupasHi sminu Oyau HA 00GIHCUHAX
xeuno A =365, 555. V 6cix xgopux i3 0ecmpykmueHumMu sMIHAMU OP2aHi8 ((hrecMOHO3HU
anenouyum, (re2MOHOHUIL  XONeYUCum, HeKPOMUYHULL NAHKpeamum, 20Cmpa
KUKOBA 0OCMPYKYisa 3 HEKPO3OM KUUIKU, adcyec neuinku) ¥ ybomy 0iana3oHi HOKA3HUKU
oyau oocmosgipro menwumu (p<0.05), Hixc y x6opux i3 epynu KOHMPOMO i y X80pUX
i3 cocmpum HAOPAKOBUM NAHKpeamumom. Bumsmiom 6yau xeopi 3 3aujemieHumu
epudicamut be3 HeKpo3y KUWKU, 8 AKUX NOKASHUKU ONMUYHOI 2yCmunu Nia3mu 6eHO3HOT
Kpo8i 00CMOGIPHO He GIOPI3HANUCA 8I0 XBOPUX 3 THUUUM OiA2HO30M.

Bucnoexu. 1. Y x80pux i3 3ax80pr0BAHHAMU OP2AHIE 4ePesHOT NOPONCHUHU HA O0BHCUHAX
xeunv A = 365-770 um € xapaxmepui Maxcumymu Onmu4Hol eyCmunu NaasmMu 6eHO3HOT
KPOGi, 3HAUeHHSL SKUX GIOPI3HAIOMbBCSL, 3ANENCHO IO 8UOY 3AXBOPIOBAHHS.

2. Ha doexcunax xeunb . = 365, 555 Hm y X60pux 3 OecmpyKmueHuMU 3MIHAMU OP2aAHi6
NOKA3HUKYU ONMUYHOT 2YCIUHU NAA3MU 8€HO3HOT KPOI CINAMUCTMUYHO iICTNOMHO MeHWll
(p<0.05), Hisxc y 6irviuocmi xeopux 6e3 0ecmpyKmueHUX 3uiH Op2aHie.

3. Busnayenusi noKa3HUKi6 ONmu4HOI2yCMunU € nepCReKmUEHUM HANPIMKOMYOOCKOHANEHHS
OIa2HOCMUKI 20CMPOT XIPYP2IMHOT NAmonoeii Opearis 4epesHol NOPONHCHUHU.
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CHANGES IN THE OPTICAL DENSITY OF VENOUS BLOOD PLASMA IN
PATIENTS WITH PATHOLOGY OF DIFFERENT TISSUES OF THE ABDOMINAL
CAVITY

A.1. Shurma, E V. Grynchuk

Rapid and adequate diagnosis of inflammatory and destructive injuries of the abdominal
organs is an urgent problem of emergency abdominal surgery. 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.
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With unclear clinical symptoms, this creates the preconditions for diagnostic errors.
1o avoid such errors, the determination of the optical characteristics of venous blood
plasma is used. In particular, we studied the optical density of venous blood plasma in the
ultraviolet spectrum. However, the informativeness of the method was about 86%. This
needs improvement. Previous studies of the optical density of venous blood plasma in the
infrared range have shown prospects. Therefore, we conducted new research.

The aim of the study — to evaluate the possibility of using the determination of the
optical density of venous blood plasma in the infrared range for diagnosis in emergency
abdominal surgery. The aim of the work is to evaluate the possibilities of using the
determination of the optical density of venous blood plasma for the diagnosis of acute
inflammatory-destructive intra-abdominal pathology.

Materials and methods. 42 patients were examined. Among them were: liver abscess —
3 cases, acute necrotic pancreatitis — 7, acute intestinal obstruction with intestinal
necrosis — 4, acute edematous pancreatitis — 3, acute phlegmonous appendicitis — 4, acute
phlegmonous cholecystitis — 11, unclamped hernia, uncomplicated care — 6.

Results. 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 = 365, 555, 620,
715, and 770 nm (table). Indicators of optical density at these wavelengths differed in
different diseases and complications. The obtained results indicate that the optical density
of venous blood plasma in the infrared range varies, depending on the characteristics of
intra-abdominal pathology. At each of the wavelengths, the indicators for different diseases
differed significantly. The most pronounced changes were at wavelengths 4 = 365, 555.
Inall patients with destructive changes in organs (phlegmonous appendicitis, phlegmonous
cholecystitis, necrotic pancreatitis, acute intestinal obstruction with intestinal necrosis,
liver abscess) in this range were significantly lower in this range. (0.05) than in patients
from the control group and in patients with acute edematous pancreatitis. Exceptions were
patients with pinched hernias without intestinal necrosis. The optical density of venous
blood plasma in these patients did not differ statistically significantly from other patients.
Conclusions. 1. Patients with diseases of the abdominal cavity at wavelengths
A = 365-770 nm have characteristic maxima of the optical density of venous blood
plasma, the values of which differ depending on the type of disease. 2. At wavelengths \ =
365, 555 nm in patients with destructive changes in organs, the optical density of venous
blood plasma is statistically significantly lower (p <0.05) than in most patients without
destructive changes in organs. 3. Determination of optical density is a promising area for
improving the diagnosis of acute surgical pathology of the abdominal cavity.

Introduction

Rapid and adequate diagnosis of inflammatory and
destructive injuries of the abdominal organs is an urgent
problem of emergency abdominal surgery. 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 [1-6]. But the results of such
studies are nonspecific. With unclear clinical symptoms, this
creates the preconditions for diagnostic errors [7]. To avoid
such errors, the determination of the optical characteristics
of venous blood plasma is used. In particular, we studied
the optical density of venous blood plasma in the ultraviolet
spectrum [8]. However, the informativeness of the method
was about 86% [9]. This needs improvement. Previous
studies of the optical density of venous blood plasma in
the infrared range have shown prospects [10]. Therefore,
we conducted new research. The aim of the study was to
evaluate the possibility of using the determination of the
optical density of venous blood plasma in the infrared
range for diagnosis in emergency abdominal surgery.

Materials and Methods

Patient Groups. 42 patients were examined. Among
them were: liver abscess — 3 cases, acute necrotic
pancreatitis — 7, acute intestinal obstruction with necrosis
of the intestine — 4, acute edematous pancreatitis — 3,
KninivaHa Ta ekcrepuMeHTanbHa matojorist. 2022, T.21, Ne 1 (79)

acute phlegmonous appendicitis — 4, acute phlegmonous
cholecystitis — 4, uncompressed hernia, uncomplicated
care — 6.

Conducting research. Patients were taken blood from the
ulnar vein. This is a standard examination procedure. The
optical density of venous blood plasma was measured on
an Agilent Cary 100/300 Series UV-Vis spectrophotometer.
The measurement results were compared with the data of
histological examination of removed organs and tissues and
with the results of other studies (ultrasound, CT). The control
group consisted of 6 patients with uncomplicated hernia.

Statistical Analysis. 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 Discussions
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 = 365, 555,
620,715, and 770 nm (fig 1). Indicators of optical density
at these wavelengths differed in different diseases and
complications.
ISSN 1727-4338  https://www.bsmu.edu.ua
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Fig. Indicators of optical density in the examined patients.

The results show that the optical density of venous
blood plasma in the infrared range varies, depending on
the characteristics of intra-abdominal pathology. At each
of the wavelengths, the indicators for different diseases
differed significantly.

The most pronounced changes were at wavelengths
A = 365, 555. In all patients with destructive changes
in organs (phlegmonous appendicitis, phlegmonous
cholceystitis, nccrotic pancrcatitis, acute intestinal
obstruction with intestinal necrosis, liver abscess)
in this range were significantly lower <0.05) than in
patients from the control group and in patients with acute
edematous pancreatitis. Exceptions were patients with
pinched hernias without intestinal necrosis. The optical
density of venous blood plasma in these patients did not
differ statistically significantly from other patients.

Note that the small number of observations currently
does not allow to make definitive generalizations.
However, the results 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 abdominal surgery. The most
promising are measurements at wavelengths A =365, 555.

In addition to establishing the fact of destructive
pathology, such studies can be used to differentiate
individual diseases and their complications. Note also
the simplicity and accessibility of the method. The
measurement lasts a few seconds, and spectrophotometers
are standard equipment of any modern medical laboratory.

The question of the reasons and mechanisms of
development of differences of indicators for their correct
interpretation is also natural. According to the literature
[11], changes in the parameters of the optical density
of blood plasma may be a reflection of changes in the
activity of immune mechanisms. However, this issue

needs further research.
ISSN 1727-4338  https://www.bsmu.edu.ua

Conclusions

1. Patients with diseases of the abdominal cavity at
wavelengths A = 365-770 nm have characteristic maxima
of the optical density of venous blood plasma, the values
of which differ depending on the type of disease.

2. At wavelengths A = 365, 555 nm in patients with
destructive changes in organs, the optical density of
venous blood plasma is statistically significantly lower
(p <0.05) than in most patients without destructive
changes in organs.

3. Determination of optical density is a promising
area for improving the diagnosis of acute surgical
pathology of the abdominal cavity.
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