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Letter from the Editor-in-Chief

Dear authors, reviewers and readers, the Journal of Biomedical and Medical Sciences is an
international open access, peer-reviewed scientific research journal that provides rapid publica-
tion of articles in all disciplines of medicine and biomedicine and also in adjacent and their con-
nected basic and applied sciences such as engineering including biomedical engineering, food
engineering, material science, nanotechnology, medical pedagogy, medical jurisprudence, law,
financing and management, etc. It gives me great pleasure as the Editor-in-Chief to welcome
you to the second journal of 2022. | am aware of the responsibilities that the editor’s role entails
after almost a two-year period of strict pandemic restrictions. This period was linked to limited
laboratory work and experiments, also contact meetings and discussions between researchers
were limited too. Naturally, now people will be involved in scientific work with even greater
interest, and we will be able to see more and more actual original publications on pages of our
magazine. This will further increase interest in publishing it and citing articles from it. All of this
obliges us to constantly raise and improve the level of the magazine. The policy of top priority
of the Journal of Biomedical and Medical Sciences is to publish high-quality researches in basic
sciences and applied sciences. Original research articles, experimental, methodological articles,
systematic reviews, case reports form the content, also once to the volume we publish a partic-
ularly interesting historical excursion. Preference has been given to multidisciplinary papers by
authors representing different areas of research.

We encourage all authors who present new and the newest needed information to readers,
which can be used for the development of a new diagnostic, prevention or treatment model. A
special place of honor will be given to meta-analytical articles. The editors are especially grate-
ful for the articles of honorary academicians and professors. Several times a year we publish
particularly interesting papers by young researchers. In this way, we expand the circle of read-
ers. We have strong consensus that accepted articles are often improved by peer review after
referees’ comments and criticisms are dealt with. This explicit appraisal process also helps to en-
gender trust of the reader. Such an approach is vital to ensure the recognition and importance of
the Journal of Biomedical and Medical Sciences in this biomedical generation in the world. Also,
it’s crucially important for conclusions reached from publications contained in the magazine
to be valid and reliable. Peer review processing remains a vital component of our assessment
of submitted articles to the Journal of Biomedical and Medical Sciences as well. Our magazine
offers an exceptionally fast publication schedule including prompt peer-review by experts in the



JOURNAL OF BIOMEDICAL AND MEDICAL SCIENCES, 2022, Volume 1, Number 4 _

field and immediate publication upon acceptance. This is achieved by our cooperation with large
powerful corps of qualified reviewers. It is impossible not to note the great merit of experienced
scientists and high-ranking medical doctors, who are co-editors and members of the scientific
committee. All editorial board aims to fast review and evaluation of the submitted articles for
forthcoming issues. The quality and pace of publication along with the anti-plagiarism cam-
paign is our credo. We would not be able to provide a scientific product of such a format as the
Journal of Biomedical and Medical Sciences if not for the constant moral and financial support
from Lasha Kandelakashvili and Tamar Zarginava. On my behalf, on behalf of the co-editors and
editors as well as on behalf of the authors of publications, and readers, we thank them.

Best regards,
Sincerely,
Prof. Maka Mantskava
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Abstract

In this work, we discuss the development of a new method of immunogenesis
and treatment of infectious and infectious-allergic chronic sinusitis and its ef-
fectivness, based on new targeted methods of immunocorrection, taking into
account the severity of the inflammatory process, current complaints and du-
ration. 52 patients were under observation. The results of treatment with an
aerosol of recombinant interferon aa-2b (in the form of Gripferon drops) in
different types of chronic rhinosinusitis were studied. It has been shown that
aerosol therapy with Gripferon gives promising results — subjective condition of
patients and rhinoscopic and endoscopic data, as well as improvement of nasal
olfactory function and regulation of mucociliary clearance, which indicates the
effectiveness of this method of treatment.

KEY WORDS: rhinosinusitis; gripferon; aerosol therapy;
neutrophils; eosinophils
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Introduction

In the last ten years, a significant increase in the number of patients with nose and
sinus pathologies, first of all, chronic rhinosinusitis, has been observed, at the same
time, the tendency of these pathologies to worsen is noted [1,2,3,4,5,6,7,8].

Chronic rhinosinusitis is a chronic inflammatory disease of the upper respiratory
tract, the treatment methods of which include drug treatment or surgical intervention.
Surgical treatment in many cases does not exclude the relapse of the disease that is
why the main goal of our research was to combine conservative treatment and phys-
iotherapeutic methods and search for efficient methods of treatment of the mentioned
nosology.

The aim of the study was to study the effect of Gripferon intranasal aerosol thera-
py on clinical, functional and laboratory parameters of patients with chronic infectious
rhinosinusitis and chronic allergic-infectious rhinosinusitis.

Materials and Methods

52 patients between the ages of 17 and 60 were examined, 30 of them had chron-
ic infectious rhinosinusitis (CIRS), and 22 had chronic allergic-infectious rhinosinusitis
(CAIRS).

All patients participating in the study were subjected to general clinical examina-
tions against the background of studying the anamnesis of the disease and living con-
ditions.

When studying the complaints of these patients, special attention was paid to the
nature of nasal discharge, the function of smell and the state of nasal breathing, rhi-
noscopy was performed with the Medical 5W LED (ENT) Head Light and the Flexible
Nasopharyngolaryngoscope Pentax FNL-10RP3, while we evaluated the condition of
the mucous membrane of the nasal cavity and the nature of nasal discharge.

To determine the state of the nasal olfactory function, we used odorous solutions
of various increasing strengths, namely, 0.5% acetic acid solution (weak odor), wine
alcohol (medium odor), and valerian tincture (strong odor).

If the patient could not smell the weak acetic acid solution, he was considered to
have olfactory function disorder | degree (hyposmia | degree), if the patient could not
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smell the acetic acid solution, but could smell the alcohol of wine, he was considered
to have hyposmia Il degree. If the patient could smell only valerian tincture from the
above-mentioned odorous substances, it was considered that he had hyposmia of the
[Il degree.

Absence of olfaction to odorous solutions of acetic acid, alcohol, and valerian in-
dicated anosmia.

We were investigating mucociliary clearance in G.I. Markov's [9] method, when
charcoal powder based on starch-agar gel was used as an indicator (starch 0.2 g,
agar-agar 0.60 g, charcoal powder — 1 g, water — 10 ml).

At the beginning of the study, a gel was prepared to which indicator powder was
added, and we applied the obtained compound to the surface of the lower turbinate
and controlled its entry into the nasopharynx. We evaluated the driving function of the
ciliated epithelium with the following parameters: norm — 15 minutes; First degree vio-
lation — 16-30 minutes; Il-degree violation — 31-45 minutes; lll-degree violation — 46-50
min.

Before treatment, all patients participating in the study underwent Radiography
of the paranasal sinuses in the frontal-nasal and lateral projections. Cytological and
Bacteriological examination of nasal discharge, F.I. Chumakov's recommendations [10]
and microscope "Biolam-P" (LoMo, Russia).

During the performed cytological examination, the number of neutrophils and eo-
sinophils with phagocytic bacteria was determined. To determine the number of neutro-
phils and eosinophils, we used criteria provided by A. Yalovaiski and R. Zeiger [11] with
our modification. In particular, if the average number of neutrophils and eosinophils in
10 fields of vision at 1000 times magnification did not exceed one, it was evaluated as
1 point. The average number of neutrophils and eosinophils in 10 fields of view under
conditions of 1000 times magnification from 1.1 to 5 was evaluated as 2 points, from
5.1 to 15 as 3 points, from 15.1 to 20 as 4 points and more than 20 — as 5 points.

During the bacteriological examination, special attention was paid to the size (di-
ameter) of colonies of homogeneous cultures of microbes. Colonies whose diameter
did not exceed 2 mm were considered as small colonies, and colonies whose diameter
ranged from 2.1 to 4 mm were considered medium. Colonies greater than 4 mm in
diameter were considered large colonies.

Treatment of patients included 15 procedures of intranasal aerosol therapy.

As an aerosol, a 10 ml solution of Gripferol 10,000 IU/ml was used in the form of
1 ml diluted with 3 ml of distilled water. Procedures were carried out every day, except
Sunday. The duration of a separate procedure was 15 minutes. We used the "OMRON
C102" device (Italy) to conduct aerosol therapy.
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Results and Discussion

It was revealed that before the treatment, patients' complaints, their frequency and
nature depended on the form of rhinosinusitis. Complaints were more diverse in chron-
ic allergic-infectious rhinosinusitis.

Gripferon intranasal aerosol therapy led to a reduction, sometimes even disappear-
ance, of the complaints present before the start of the study. These positive processes
were more detected during CIRS.

During rhinoscopy, the nasal mucosa of 23 practically healthy persons examined
by us was moist, pink, with a smooth surface. Blood vessels located on the surface
can be seen anywhere.

Patients with chronic infectious rhinosinusitis, before the start of treatment, during
the previous rhinoscopy, showed irregular thickening and swelling of the nasal mucosa,
especially in the area of the lower nasal turbinate, which caused narrowing of the com-
mon nasal passage. The surface of the nasal turbinate was smooth. There was also
hyperemia and cyanosis of the nasal mucosa. Against this background, 16 (53.33%)
examined had single, initiated, superficially located blood vessels. Thick and viscous
white serous discharge was also observed in the lower part of the nasal cavity.

In the case of allergic-infectious rhinosinusitis, before the intranasal aerosol ther-
apy of Gripferon, rhinoscopy revealed a whitish-gray coloration of the mucous mem-
brane of the nasal cavity in 4 (18.18%) patients, 12 (54.54%) had pale pink, 5 (22.72%)
pink and 3 (13.63%) — red.

19 (86.36%) patients had swelling of the nasal mucosa, 5 (22.72%) — its hyperemia
and cyanosis, and 4 (18.18%) — it's bumpy. All subjects with CAIRS had narrowing of
the nasal passages and liquid-mucous discharge from the nose.

Intranasal aerosol therapy with Gripferon led to improvement of the condition of
the nasal mucosa, in some cases to complete normalization. This positive process was
more pronounced — during CIRS.

It should be noted that after intranasal aerosol therapy with Gripferon, 17 (56.66%)
patients with chronic infectious rhinosinusitis completely improved their rhinoscopic
data: the thickening and swelling of the nasal mucosa disappeared, cyanosis and hy-
peremia, which returned pink; the nasal passages were widened. The discharge from
the nose stopped. In 13 (43.33%) of the subjects examined by CIRS, after intranasal
aerosol therapy with Gripferon, the condition of the nasal mucosa improved; thickening
of discharge and swelling of the mucous membrane; The hyperemia and cyanosis of
the nasal mucosa decreased, the discharge from the nose decreased, and the nasal
passages expanded to some extent.
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In the case of allergic-infectious rhinosinusitis, after treatment with Gripferon aero-
sol, 16 (72.72%) patients had pink mucous membrane in the nasal cavity, 18 (81.81%)
patients had smooth nasal cavity mucosa. Mucosal thickness decreased in 4 (18.18%)
patients and did not change in 2 (9.09%) patients. Swelling of the nasal mucosa disap-
peared in 8 (36.36%) and decreased in 10 (45.45%) subjects with CAIRS. 15 (68.18%)
patients were diagnosed with enlargement of the nasal passages. After treatment with
Gripferon aerosol, none of the patients with CAIRS had cyanosis and hyperemia of the
mucous membrane of the nasal cavity. At the same time, intranasal aerosol therapy
with Gripferon did not cause any changes in rhinoscopic data in 2 (9.09%) patients
with CAIRS.

The mentioned intranasal aerosol therapy method at the same time led to the im-
provement of the nasal olfactory function and the mucociliary clearance of the ciliated
epithelium of its mucous membrane, almost even to normalization. These positive
changes were more pronounced during chronic infectious rhinosinusitis.

For example, absence of smell (anosmia) was detected in 6 (17.64%) patients with
CIRS and 9 (40.90%) patients with CAIRS; violation of the olfactory function of the first
degree, according to the forms of the pathology, 2 (6.66%) and 1 (4.54); 2"¢ degree vi-
olation of olfactory function — 5 (16.66%) and 2 (9.09%); 3" degree violation of olfactory
function — 5 (16.66%) and 8 (36.36%) examined.

4 (13.33%) patients with chronic infectious rhinosinusitis and 2 (9.09%) patients
with allergic-infectious rhinosinusitis had no olfactory dysfunction before treatment.

After treatment with Gripferon intranasal aerosol, olfactory dysfunction degree |
was detected in 7 (23.33%) patients with CIRS and 5 (22.72%) patients with CAIRS;
violations of the olfactory function of the Il degree respectively were detected in 2
(6.66%) and 4 (18.18%) cases; lll-degree violation of olfactory function — 1 (3.33%)
and 3 (13.63%) examinees.

Before treatment, 14 (46.66%) patients with CIRS and 6 (27.27%) patients with
CAIRS had first-degree mucociliary clearance disorders. 9 (30%) and 11 (50%) had
second-degree mucociliary clearance violation, according to the pathology forms; Level
[l disturbance of mucociliary clearance — 1 (3.33%) and 3 (13.63%) examinees.

6 (20%) patients with CIRS and 2 (9.09%) patients with CAIRS had normal muco-
ciliary clearance before treatment.

Cytological examination, which was performed on the nasal mucosa, revealed a
significant number of neutrophils with phagocytic neutrophils was in the smear in pa-
tients with CIRS and a significant number of eosinophils was CAIRS, and after treat-
ment with Gripferon intranasal aerosol, a decrease in the number of these cells were
noted. The positive process was more pronounced during CIRS. In particular, the pos-
itive impact of Gripferon intranasal aerosol treatment was more pronounced in chronic
infectious rhinosinusitis.
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It should be noted that before treatment with Gripferol intranasal aerosol, the con-
tent of neutrophils with phagocytosed microbes in the nasal discharge smear in case
of CIRS was averaged 3.883 points + 0.1177 points (N-1.00 points), the number of
eosinophils in the same smear — 1.00 points (N-1.00 points). The values of the men-
tioned indicators during the CAIRS, after intranasal aerosol therapy with Gripferon,
were respectively — 1.144 points + 0.3565 points and 4.466 points + 0.9599 points.

After conducting intranasal aerosol therapy with Gripferon, the content of neu-
trophils with phagocytosed microbes in the nasal discharge smear during CIRS was
already 1.589 points + 0.1345 points (P<0.001), and the number of eosinophils in the
same smear was equal to — 1.00 points. In the case of CAIRS after Gripferon aerosol
treatment, the values of the indicators were equal to 1.00 points (P<0.05) and 2.144
points + 0.2452 points (P<0.001).

Bacteriological examinations of nasal discharge showed that all patients with
chronic rhinosinusitis were carriers of bacteria. Staphylococcus aureus was the most
frequently cultured, which was detected in all patients with CRS: epidermal staphy-
lococcus, 16 (47.05%) in CIRS and 12 (42.85%) CAIRS, diphtheria corynebacterium
respectively 10 (29.41%) and 8 (28.57%).

Treatment with Gripferon intranasal aerosol had a bacteriostatic effect, which was
revealed by a decrease in the diameter of the colonies of microbial cultures sown in
the majority of patients.

In particular, before treatment, small colonies of seeded microbes were detected
in 3 (10%) patients with CIRS and 1 (4.54%) patient with CAIRS; Colonies of medium
size, according to the forms of pathology — 12 (40%) and 9 (40.9%); Large colonies —
15 (50%) and 12 (54.5%) examined.

After treatment with Gripferon intranasal aerosol, small colonies were detected in
18 (60%) patients with CIRS and 11 (50%) patients with CAIRS; Colonies of medium
size, according to the forms of pathology — 12 (40%) and 11 (50%) of the examined.

From the obtained studies, it was determined that Gripferon intranasal aerosol
therapy in patients with the mentioned forms of chronic rhinosinusitis leads to a marked
improvement of both subjective condition and rhinoscopic data, nasal olfactory function
and mycociliary clearance condition, in some cases even to complete normalization;
reduction or complete disappearance of neutrophils and eosinophils in the mucous dis-
charge of the nasal cavity; It causes a bacteriostatic effect, which is manifested in the
reduction of the size of the colonies of the sown infected cultures.
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Abstract

Neurologic and electrophysiologic changes in children with mild hypothyreosis
and euthyroid goiter at the background of mild ID are not well understood
at present. Our goal was to evaluate of some cognitive disturbances and al-
teration of some EEG parameters in preadolescent children at early stages of
the development of primary hypothyreosis and euthyroid goiter. 55 somatically
healthy preadolescent children, aged 8-12 years with the 1* degree of diffuse
goiter underwent clinical and neurological investigation of cognitive functions:
"copy’, "time to copy and 'recognition” using Rey Complex Figure Test and
recognition trial as well as Rochester fatigue Diary test; Motor Fatigue index,
PASAT - 3 (second version) and lassitude was evaluated. Digital 21 channeled
EEG study was also performed. Study groups were randomized to: children
with overt mild hypothyreosis; children with subclinical hypothyreosis; euthyroid
children; healthy controls. Mediana of UIE 64 was in the lower 3* in the range
for mild ID. Children of the study group more often had non-specific neurolog-

ic symptoms. All indices of neurocognitive dysfunction were motre frequent in
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patients with overt hypothyreosis (P<0,001) and in lesser extent were present in
subclinical hypothyreosis and euthyroid goiter, compared to controls. This was
accompanied by the changes of EEG parameters. The pathologic visual version
of EEG had 90% of children with overt hypothyreosis. In turned out that in
prepubertal children is accompanied by cognitive disorders represented by Mild
Cognitive Impairment; among neurologic subclinical signs of manifestation of
ID the Fatigue test is of great sensitivity; even mild ID is characterized by spe-
cific changes of the frequency and amplitude of physiologic spectrum of EEG
activity, mainly of aA; pathologic consequences of ID are manifested both in
overt and subclinical hypothyroidism and in lesser extent in patients with euthy-

roid goiter.

KEY WORDS: Neurocognitive functions; "copy”; "time to copy”;
"recognition”; hypothyroidism

Introduction

Generally, among regional population with iodine deficiency (ID) there is a high
prevalence of various types of thyroid dysfunction, especially, primary hypothyroidism
(PH) which is regarded as one of the most important causes of mental retardation.
Therefore, population from these regions has lower |IQ as compared to those from io-
dine-sufficient areas [1]. This was explained by the profound effect of thyroid hormones
on developing brain and anatomy and physiology of peripheral nerves and dramatic
consequences of even mild thyroid insufficiency on mental function in future life [2].

From ancient past Georgia belongs to the group of countries where significant re-
gions are represented by ID regions. Epidemiologic studies carried out at the end of the
last century revealed high prevalence of goiter among pre-adolescents 31-93% [3] at the
background of moderate and severe ID and 64% in 2004 [4]. Things have changed at the
beginning of XXI century after introduction of mandatory salt iodization in Georgia with the
help of WHO and UNICEF in 2005. Since then severe ID has been eliminated [5].

Recent academic papers are full of information concerning clinical manifestations
of overt and severe PH in newborns, children and adults [6]. But less is known about
psycho-neurological and electrophysiological changes in preadolescent children with
moderate and latent forms of PH and euthyroid goiter developed in the regions with
mild ID. Present data are scarce and equivocal. At the same time most authors con-
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cluded that even minimal ID in vulnerable periods of life: pregnancy, neonatal and early
childhood period, puberty, stress, etc. may give impetus to the development of minimal
thyroid insufficiency or so-called asymptomatic hypothyroxinemia with FT4 at low nor-
mal level and TSH at high normal [7]. Prolonged ID may also cause decrement of the
ability of thyroid gland to synthesize and produce thyroid hormones [8].

Our aim was to study aims at finding peculiarities of neuroendocrine functions in
preadolescent children aged 8-12 from mild ID areas of Georgia with different degrees
of PH to reveal early latent symptoms of the disease.

Materials and methods

The work has been performed with the help of the Ministry of Health and Welfare
and assistance of the Georgian charity organization "SOCQ".

Overall, 100 preadolescent otherwise healthy children underwent complex clinical
investigation. Consilium of pediatricians, neurologists, endocrinologists and surgeons
made a decision concerning their health.

Clinical investigations were performed as a part of epidemiological studies in the
schools of 15 regions of Georgia. Laboratory and EEG investigations were conducted
in corresponding department’s hospitals in Georgia.

Urinary iodine excretion (UIE) was measured by the biochemical method with the
use of special KITs. The values were taken in Mkg/L. Blood FT4 and TSH levels were
measured by the immune-ferment method using apparatus ELISA taken in ng/dl and
mU/L, respectively.

The degree of goiter was evaluated using WHO criteria, last version.

Ultrasound investigation of thyroid gland with the apparatus ALOKA — 210.

Rochester Fatigue Diary (RFD) test was used to reveal the fatigue phenomenon.

Electroencephalographic (EEG) investigation was performed on digital 21 channel
encephalograph "Braintest".

Mnestic — Cognitive function of the brain was studied by Rey Complex Figure Test
and Recognition Trial [9].

Three components of the test were evaluated:

. "copy" — ability to copy geometrical construction;

2. "time to copy" evaluation of time for "copy";

3. "recognition” tests the visual-spatial perception ability, attention and visual-spa-

tial memory.
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Evaluation of functional neurological status was made with the use of Rochester
Fatigue Diary. Namely, its three components:

1. Motor Fatigue index;

2. Paced Auditory Serial Addition test (PASAT3.2). The test evaluates attention
and the fast line of information processing by calculating correct and incorrect
answers following listening of information during three minutes. More than 10%
of incorrect answers are indicative for cognition tiredness;

3. 'Lassitude". Is subjective and is evaluated by persons investigated. Answers
are compared to the control group.

Motor fatigue index was calculated only for extensor ulnar muscle and for flexor

muscle of the hand.

Electroencephalography (EEG) was performed with 21-channal digital apparatus
"Braintest’. Both visual and computer analysis were made. Brane electromagnetic po-
tentials were divided according to their frequency ranges measured in — Hz: D — Delta
wave — 2-4 Hz; T-Theta wave — 4,0-8,0 Hz; A — Alpha wave — 8,0-13Hz; B — Beta wave
14,00-30,0 Hz EEG of healthy children of 0-12 months are represented by slow waved
D rhythm and till six-year-old children with slow waved T rhythm.

As for healthy adolescents, nearly 90% of their basic EEG rhythm revealed in so-
ber state at rest with closed eyes or in dark is regular — synchronized A rhythm, of 8-13
Hc frequency with 20-90 mcv? range and Index of distribution (i)>50%.

So, a rhythm is the basic rhythm of six or more aged persons and it is associated
with intuitive-conscious thinking psycho-emotional stability. Decrement of iA on more
than 50% and significant deviation of its amplitude from the normal level is directly
associated with psychomotor development retardation and the development of patho-
logical behavior.

Amplitude (a) is magnitude, expressed in MKV?, of measured from pic to pic and
normally aA rhythm is 20-110 mkv2.

Index (iA and iT) is a time, expressed in %, of being of given EEG activity in given
EEG epocha.

Visual evaluation of EEG data was made by classification of Zhirmunskaia [10]),
which relies on Alfa rhythm data, and five groups were identified:

e Normal variant — organized type. The A rhythm is predominant in the occipital
region with Normal amplitude (aA>40 and iA>50%) small low wave activity with
amplitude less than of basic A rhythm;

e Disintegrated type (disorganized), characterized by the presence of A rhythm,
but with significantly lesser index, compared to norma (<30% iA<50%) slow
waves are represented in more amount;

e Desynchronized type-with less amplitude oscillations (<30mkv?) and frequent
various low amplitude rhythmic activities. iA is very low (<30%).
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e Mixed — desynchronized-disintegrated type is pathologic type with the absence
of A rhythm and presence of slow activity in the form of T and D rhythms.
Statistical analysis was made by multicentre variable method chosen from comput-
er management system EPINFO.

Results and Discussion

From the whole cohort of prepubertal children we choose 55 with 15t degree goiter,
aged 8-12 years and randomized them in three groups and controls:

1. Group | — 12 children with mild overt PH (FT4 0.7 — TSH — 10.5);

2. Group Il = 22 children with subclinical hypothyreosis — (FT4 1.1 — TSH — 4.2);

3. Group Illl = 21 children with euthyroid state (FT4 1.3 — TSH-3.1);

4. Group IV = 15 control healthy children with normal (FT4 1.5 — TSH — 2.8).

Medina of UIE in the areas they leaved was 60.4; 10th percentile — 50.20 and 90™
percentile 74.5. This numbers are in the lower third of the range for mild ID.

Study groups had following complaints. Their percentage distribution you can see
in Table 1. "Copy" test results clearly illustrate that a considerable amount of children of
group | and group Il 23.8% and 18.6% (P<0.01 and P<0.05), respectively had mnestic
cognitive dysfunction. It was less common in the group Ill 15% and 4.76 in controls.

Motor Fatigue Index in group | and group Il was the highest in group | as com-
pared to control and did not differ substantially between the study groups (P>0.5). This
indicates that not only patients with overt hypothyreosis but also those with lesser de-
gree of thyroid insufficiency and even euthyroid group show deterioration of cognitive
functions.

PASAT test indicating of cognitive tiredness was more frequently altered in group
| 16.6% as compared to group Il and Ill 10.5 and 9.0%, P<0.01 and P<0.001, respec-
tively, and controls 4.54%, P<0.001.

"Time to copy” was disturbed in 12% of group |, 9% of group Ill, 7% of group Il
and 3.12% of controls (P<0.00, P<0.011, P<0.05, respectively).

"Recognition” test also revealed altered cognition in 15.6% of group | and to a
Lesser extension in groups 2 and 3 — 10.1 and 8%, respectively, as compared to con-
trols 3.12% (P<0.001).

Thus, from the results observed alterations of cognition functions in preadolescent
children can be considered as ID induced early neurological equivalents that precede
manifestation of clinical neuroligical symptoms.
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Data achieved are consistent with the results of experiments which presented the
evidence that Hypothyroxinemia of pregnant women causes cognitive dysfunction in
their children [11] and even mild iodine deficiency of mothers is followed by cognitive
and psychomotor changes in progeny.

According to the results of EEG investigation, 66.6% of controls had a normal type
of the curve with predominant A rhythm of 9-12 Hc frequency and moderate level of
amplitude 90-110 mcv2. Besides, single T waves in central and occipital areas were
found. 27.7% of healthy children had disorganized EEG type and 9.09% desynchro-
nized type.

No child with overt PH had a normal type EEG. 33.3% show the disorganized type,
33.3% demonstrate a desynchronized one and 33.3% showed a mixed type.

The same picture was found in patients with subclinical hypothyreosis with sig-
nificant lower levels of EEG types 18.1%, 20.2% and 17% P<0.01, P<0.01, P<0.01),
respectively.

Children with euthyroid goiter had a normal type of EEG in16.66% of cases, 23.3%
disorganized type and 60% desynchronized. Obtained data show the highest prev-
alence of pathologic EEG types in overt hypothyreosis. These changes were less
common in subclinical hypothyreosis and patients with euthyroid goiter. So, overt hy-
pothyreosis has more pronounced negative effect on the brain functional ability and is
manifested by the prevalence of desynchronized EEG.

Computer analysis of EEGI revealed a significant p<0.01 increase of interrelation
of iT/iA 2.54 in overt hypothyreosis, compared to controls — 1.9 and decrease P<0.01 of
aA max 103.4 mkv2 compared to controls 110.10 mkv2. These changes were less pro-
nounced in subclinical hypothyreosis and eutyroid group — 100 and 105 respectively.

So, EEG confirms the damaging effect on the brain function of preadolescent chil-
dren not only in overt hypothyreosis but also in a subclinical form and euthyroid goiter.
These data are consistent with [12] presenting experimental evidence of significant
and proportional decrement of cerebral blood flow in severe hypothyroidism of short
duration followed by direct effect on the overall brain activity.

Table 1. The percentage distribution of complaints in patients

Headache 18.6%
Neurotic state (irritability, emotional lability, squeamishness) 17.5%
Sthenic syndrome (adynamia, weakness, easy tiredness) 14.1%
Sleep disturbances (anxiety, restless sleep) 22%
Memory impairment 8.6%
Palpitation 7.7 %
Coldness and numbness of the limbs 7.5%
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Conclusion

So, based on our data, we can conclude that mild ID in prepubertal children is
accompanied by cognitive disorders represented by Mild Cognitive Impairment; among
neurologic subclinical signs of manifestation of ID the Fatigue test is of great sensitivity;
even mild ID is characterized by specific changes of the frequency and amplitude of
physiologic spectrum of EEG activity, mainly of aA; pathologic consequences of ID are
manifested both in overt and subclinical hypothyroidism and in lesser extent in patients
with euthyroid goiter.

The significance of such studies is of a basic and applied nature, therefore, coor-
dinated studies of representatives of different specialties in this direction are very im-
portant. To this end, we continue similar studies, including a large number of patients,
involving specialists from related fields.

References

1. Assessment of Iodine Deficiency Disorders and monitoring their
elimination: A Guide for program managers - 2" Editions. Geneva
2001

2. Delange F. Iodine deficiency as a cause of brain damage. Postg.
Med. J. 2001; 77:217-220

3. Metreveli D, Mikadze N. Endemic goiter — a public health problem;
Ministry of Health of Georgia. Epidemiological Bulletin. 1996; 4(1).

4. Sekhniashvili Z, Gordeladze M, Svanidze M. Iodine deficiency dis-
eases, Science, Thilisi, 2000

5. Gordeladze M, Abdushelishvili N, Sechniashvili Z, Kvanchaxadze R.
The structure of the thyroid disease in childhood and adolescence.
Expanding endocrinology. Abstract book. Eoropean congress of en-
docrinology. 2005; 2-26'7

6. Lai CLI, Liu CK, Tai CT. A study of central and peripheral nerve
condition in patients with primary hypothyroidism: the effect of
thyroxin replacement. Kaohsiung J. Med Sci. 1998; 14(5):294-302

7. Glinoer D. The thyroid and environment: Merk European Thyroid
Symposium. Budapest. 2000; 21-133

8. Delange F. The role of iodine in brain development. Proc. Nutr.
Foet. 2000; 59(1):75-79



10.
11.

12.

JOURNAL OF BIOMEDICAL AND MEDICAL SCIENCES, 2022, Volume 1, Number 4 _

Meyers E, Meyers R. Rey Complex Figure Test and recognition Tri-
al. Psychologic Assesment Resourses. Inc.1995

Zhirmunskaya E.A. Atlas of EEG classification. - M., 1996

Trump F, De Shepper J, Tafforean J. Mild Iodine Deficiency in preg-
nancy in Europe and its cosequencies for cognitive and psychomo-
tor development of children, a review. J. Trace elemet in Med, Biol.
2013; 27:1'74-183

Constant EL. Cerebral blood flow and Glucose metabolism in hypo-
thyroidism: A positrom emission tomography study. J.Clin. Endo-
crinol. Metab. 2001; 86:3864-3870



— JOURNAL OF BIOMEDICAL AND MEDICAL SCIENCES, 2022, Volume 1, Number 4

DOI 10.51231/2667-9507-2022-001-04-26-28

Clinical case of neutropenia,
juvenile idiopathic arthritis
in infant

T. Kutubidze, E. Naxucrishvili, K. Pagava

Department of Child and Adolescent Medicine, Tbilisi State Medical University,
Tbilisi, Georgia

Abstract

Neutropenia is known to result from decreased production, ineffective granulo-
poiesis, shift of circulating polymorphonuclear cells (PMN) into the vascular en-
dothelium or tissue pools, or increased peripheral destruction. Juvenile idiopath-
ic arthritis (JIA) is a chronic idiopathic inflammatory disease that predominantly
affects the joints. The article presents a clinical case of a patient 13 month old.
The condition was evaluated as JIA, and glucocorticosteroid therapy was with

high doses of intra venous. There was no exacerbation of the disease.

KEY WORDS: juvenile idiopathic arthritis; neitropenia; inflammation

Background

Neutropenia is a challenging issue for pediatricians. The absolute neutrophil count
(ANC) is equal to the product of the white blood cell (WBC) count and the fraction of
polymorphonuclear cells (PMNs) and band forms noted on the differential analysis.
The absolute neutrophil count (ANC) is equal to the product of the white blood cell
(WBC) count and the fraction of polymorphonuclear cells (PMNs) and band forms not-
ed on the differential analysis. The causes of isolated neutropenia can be classified
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by mechanism or by etiologic agent. Neutropenia results from four basic mechanisms:
decreased production, ineffective granulopoiesis, shift of circulating polymorphonuclear
cells (PMNs) to vascular endothelium or tissue pools, or enhanced peripheral destruc-
tion. Juvenile idiopathic arthritis (JIA) is a chronic idiopathic inflammatory disorder pri-
marily involving joints. The pathogenesis and etiology of JIA are unclear. As with most
autoimmune disorders, interactions among genetic factors, immune mechanisms, and
environmental exposures are thought to contribute in most cases.

Most of the genetic predisposition to JIA is determined by the major histocompatibility
complex (MHC) loci. Although at least some genetic component is evident in all clinical
forms of JIA, the environmental component appears to be stronger for some forms [1,2].
Potential environmental influences that may improve or worsen disease include infection,
antibiotic use, breastfeeding, maternal smoking, and vitamin D/sun exposure [3].

In classical manifestation sJIA White blood cell (WBC) counts are almost always
elevated, and counts in the 20,000 to 30,000/mm 3 range are not uncommon, Antinu-
clear antibodies (ANA) and rheumatoid factor (RF) are almost always negative in sJIA.

Clinical case

Here we are presenting the case of the infant with severe neutropenia, anemia
and arthritis. Patient is 13 months old. Second child in the family, born full term, weight
3300gr. Mother’s pregnancy was complicated by severe gestosis of early pregnancy
(NVP); COVID-19; at 12 weeks of gestation, hypercoagulation, with short term use of
anticoagulation therapy. At the age of 6 months (10/2021) after vaccination, the pa-
tient experienced high fever which lasted for 1 month, later she developed moderate
anemia, agranulocytosis. Child was hospitalized in December 2021 in the hematology
department for anemia (Hg — 6.8 mg/dl). Numerous investigations were performed,
including bone marrow aspirate which showed no abnormalities.

Treatment included antibiotic therapy with ceftriaxone IV, and according to protocol
for neutropenia, cefixime p.o was prescribed for following 4 months. From March 2022,
the patient expressed pain and swelling in both knees, after short period of time the
both ankles were involved. Immunodeficiency was ruled out by the conducted labs.
Peripheral blood analysis revealed severe anemia and agranulocytosis, Hg — 7.0 mg/
dl, ANC — 0.42, Ferum — 2.47 mcm/l, C-reactive protein (CRP) — 76 mg/l, erythrocyte
sedimentation rate (ESR) — 70 mm/hr. Intravenous antibiotic therapy (tazobactam/
piperacillin 80mg/kg/d) was initiated, hemotransfusion was performed. During the last
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hospitalization there were episodes of fever, severe malaise, swelling, pain, limitation
of movement in both knees, both ankles, right hip, elbow, wrist joint, PIP joint of the
third finger on the right hand. A mass deficit; — 2SD was observed. Laboratory and
instrumental studies were conducted — WBC — 5.5 10.6, RBC —4.0 - 10 12 /I, HGB -
9.2 g/l (after hemo transfusion), HCT — 29.5, MCV - 60.0, MCH - 18.8; MCHC - 32,2;
bands — 2, Seg — 15 (ANC-0.93); ESR — 40mm/hr, CRP — 43.9g/dl. Antinuclear factor
1:2560, homogeneous type fluorescenece in high titer.

The condition was evaluated as sJIA, and glucocorticosteroid therapy with high doses
of i.v. was prescribed. Intensity of arthritis decreased in dynamics, inflammatory markers
— positive dynamics, fever was no longer observed. The patient is currently 1 year and 5
months on 7.5 mg prednisolone daily. There is no exacerbation of the disease.

Conclussion

As resume we can say, there are two very important questions about this patient:
Is neutropenia lasting for more then 5 months the beginning of the Juvenile Idiopathic
Arthritis (JIA), and could the maternal COVID-19 infection lead to innate immune dys-
regulation and as the result an unusual presentation of JIA and neutropenia.
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Abstract

The relevance of the pathology of the lacrimal ducts to date remains extremely
important, as it leads to disability and loss of professional fitness for a signif-
icant number of the working population. Complaints of lacrimation are pre-
sented by 6 to 25% of all patients who visit an ophthalmologist. Diseases of
the lacrimal ducts are not only the cause of disability, but also lead to serious
complications. Creeping corneal ulcer, leading to persistent visual impairment or
even loss of vision, is associated with the presence of dacryocystitis in 40-50%
of cases. Severe complications may also arise if purulent dacryocystitis remains

unrecognized before surgery on the eyeball.

KEY WORDS: dacriocistorhinostomy (DCR); endonasal approach
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Introduction

Treatment of patients with diseases of the lacrimal ducts is one of the difficult tasks
of ophthalmology and requires intense and painstaking work from a doctor. The pathol-
ogy of the vertical part of the lacrimal duct is still an ungrateful problem in ophthalmol-
ogy, since often, despite of the therapeutic measures, relapses of the disease occur.

According to various authors, in the total mass of eye pathology, diseases of the
vertical part of the lacrimal ducts range from 2 to 21.9%. In women, dacryocystitis
occurs 6-10 times more often than in men, which is explained by the anatomical and
physiological features of the lacrimal ducts.

The social significance the rehabilitation of the patients with pathology of the lacri-
mal ducts lies in the fact, that the proportion of this pathology in people of working age
is quite high.

Lachrymation that occurs with dacryocystitis or stenosis of the nasolacrimal duct
is not only a "discomfort” disease, but also a factor that reduces the ability to work,
especially in people of certain professions that require high vision. It is an aesthetic
defect, and when an infection is attached, it can be a prerequisite for a number of eye
diseases (conjunctivitis, keratitis, corneal ulcers, scleritis), which poses threat to vision
and creates unfavorable conditions for intraocular operations, and can cause ophthal-
mic and intracranial inflammation.

Diseases of the lacrimal ducts are polyetiological pathology, where diseases of the
nose and paranasal sinuses, adverse environmental factors (professional and climatic),
the consequences of infectious diseases, injuries, and congenital malformations are
important. Modern research methods reveal the predominance of the role of rhinogenic
pathology in the occurrence diseases of the vertical part of the lacrimal duct in 67.6
— 100% of patients. In case of injuries of the facial skull lacrimal ducts are also often
damaged.

The main method to successfully eliminate irreversible changes in the vertical
part of the lacrimal ducts caused by various surgical reasons. Almost 100 years have
passed since the Florentine rhinologist A.Toti [1] proposed external dacryocystorhinos-
tomy. External dacryocystorhinostomy according to Toti, being, at one time, a major
achievement in ophthalmic surgery, had its imperfections. In ophthalmic practice, exter-
nal dacryocystorhinostomy is used in various modifications aimed at reducing trauma,
simplifying the execution technique and preventing infection of the new fistula.

In otorhinolaryngology, modifications of endonasal dacryocystorhinostomy pro-
posed by West, intranasal microdacryocystorhinostomy and laser dacryocystorhinosto-
my are used. Often, endonasal operations are performed with simultaneous removal of
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the so-called unfavorable rhinogenic factors. However, the use of the "two in one’ tac-
tics, even with the use of modern surgical equipment, causes an increase in the inflam-
matory reaction of the altered nasal mucosa, which is unable to adequately respond to
damage during surgical exposure, which leads to a protracted course of healing.

In clinical practice, to form an anastomosis between the lacrimal sac and the nasal
cavity during external dacryocystorhinostomy, are used suture and sutureless fistula
plastics with mucous membranes.

One of the ways to simplify the formation of the anastomosis and prevent the re-
currence of obstruction after the operation of dacryocystorhinostomy is the intubation
of the anastomosis with various alloplastic implants.

According to various authors, the results of dacryocystorhinostomy with permanent
intubation with alloplastic implants are worse than the results of the same operation
with temporary intubation [2,3,4,5].

However, known implants have their drawbacks, namely: they are not easy to
manufacture and often do not take into account the anatomical features of a particular
person due to the lack of the possibility of intraoperative modeling, and they also have
shapes that do not allow to stay in the anastomosis for a long time optimally necessary
for the formation of a full-fledged rhinostomy.

After surgery, relapses of the disease occur in 0.6 to 23% of cases at different
times the efficiency of repeated surgical interventions ranges from 58 to 80%.

These circumstances make it relevant to search for the most optimal surgical treat-
ment methods aimed at improving the efficiency and simplifying the method of fistula
formation between the lacrimal sac and the nasal cavity.

As is known, at one of the stages of endoscopic endonasal DCR, an incision is
made in the mucous membrane of the nasal cavity and it is separated in such a way
as to expose the bone in the area.

Future dacryostomy opening when the bone remains uncovered by soft tissues af-
ter surgery, granulation tissue is formed in this area, which is subsequently remodeled.

Surgery remains the main treatment for dacryocystitis. The operation of choice for
this pathology is dacryocystorhinostomy, the purpose of which is to create conditions
for the outflow of tears into the nasal cavity by forming a dacryostomy.

In ophthalmic practice, the most common and effective operation for dacryocystitis
is external dacryocystorhinostomy. However, the method is not without very significant
drawbacks, the essence of which lies in the fact that dacryocystitis etiologically often
closely associated with diseases of the nasal cavity and paranasal sinuses.

Dacryocystorhinostomy with an endonasal approach has significant advantages
and a number of undoubted advantages, namely: low trauma, cosmetic, less disruption
of the physiological system of lacrimal drainage, the ability to eliminate adverse rhi-
nological factors that contribute to the recurrence of the disease during the operation.
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During external dacryocystorhinostomies, in 34.3% of cases, certain complications
are observed. One of the main factors in preventing and reducing the percentage of
these complications is a thorough preoperative clinical examination of the patient, es-
pecially the condition of the nasal cavity and paranasal sinuses [6,7,8,9].

Currently, in solving the problem of restoring the patency of the lacrimal ducts,
there is a close convergence of interests and efforts of ophthalmologists and otorhino-
laryngologists.

In our opinion, the development and introduction of diagnostic and therapeutic
endoscopic interventions into clinical practice in recent years, in our opinion, greatly
facilitates the task of otorhinolaryngologists and allows them to more widely engage in
endonasal surgery for lacrimal duct pathology, as well as to transfer endonasal inter-
ventions to the microsurgical level using endoscopic techniques [10,11,12,13,14,15].

The recurrence rate after dacryocystorhinostomy varies from 1 to 15% for endona-
sal operations and from 0.6 to 25% for external access. The effectiveness of repeated
surgical interventions ranges from 58 to 80%. The development of preventive mea-
sures aimed at preventing scarring of dacryostomy in the postoperative period goes in
different directions. However, the proposed innovations are used in a small number of
cases and are not widely used.

Based on the foregoing, we have identified the purpose and objectives of the study.

Materials and Methods

20 patients who underwent endonasal dacryocystorhinostomy were observed.
There were 17 female and 3 male patients. Their age ranged from 18 to 85 years.
We divided the patients into 2 groups. 10 patients in the first group and 10 patients
in the second group. In the first group, 6 months after the operation, we called all
patients once a week and washed the tear ducts, while in the second group, no
washing was done.

Drains were removed from patients in both groups on the 8th month after surgery.
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Results

As a result of our observation, it was revealed that despite the difference in age
and gender, all operations were performed with the same technique, none of the pa-
tients had intraoperative or postoperative complications, postoperatively all patients
were prescribed antibiotic therapy with amoxicillin and clavulanic acid for 7 days and
also antibiotic eye drops 1 drop per day 4 times for 7 days.

Only one of the patients with weekly lavage needed a repeat operation, while in
the second group we had four relapses.

It is necessary to pay attention to such reliable facts, despite the fact that the
groups studied by us are small.

Discussion

Regardless of age and sex, as well as concomitant diseases, during the weekly
visit of the second group of patients for 2 months of observation, it was revealed that
in the initial period, some of them had some tears and during washing, we obtained
the inflammatory exudate in the lacrimal sac, and in some cases, despite the presence
of drainage, the tears flowed freely in the newly formed foramen and therefore did not
Patients did not experience tearing or any other discomfort.

After several procedures, the inflammatory exudate was washed away and the
inflammatory swelling was removed, and the channel became freely flowing.

Based on our observation, in the postoperative period, 6 months after the surgery,
weekly washing of the lacrimal canal for 2 months without removing the embedded
drainage reduces the probability of artificially obtained lacrimal canal closure and the
need for reoperation, although the said process, carrying out the same intensity as the
procedure, is quite uncomfortable and has certain difficulties connected.
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Conclusion

Taking into account our observations, we believe that if the patient does not have
any complaints (tears, redness, stuffy nose) in the postoperative period for 1-6 months,
he does not need additional washings. In the presence of the above-mentioned com-

plaints, in order to prevent restenosis, it is necessary to periodically flush the lacrimal
canal before the drainage is removed.

Fig.1. Schematic illustration of laser cystectomy. Nd:YAG laser probe is intro-

duced through the lower punctum and lower canaliculus to evaporate epithelium
of the lacrimal sac.

Fig 2. Schematic illustration of laser cystectomy. Final appearance of the laser
cystectomy. Note the complete removal of the lacrimal sac.
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Abstract

In the work have discribed methods of the treatment of purulent wounds by
plasma rays during post-caesarean section sepsis in gynecological patients group.
It was established that along with the basic treatment, the use of plasma rays
as an auxiliary method relatively reduces the wound healing time in that group.
Also, it was appealed on the simplicity and budget of the method as effective.

KEY WORDS: plasma flows; caesarean section; infected wound; sepsis

Introduction

Nowadays one of the most acute problems in modern medicine postoperative com-
plications remain, to be more specific, one of them is wound infection after caesarean
section. It is notificated that caesarean delivery is one of the most frequent surgical
interventions performed worldwide accounting for up to 60% of deliveries in a number
of countries [1,2]. It carries the risk for various short-term ostoperative morbidities, in-
cluding surgical site infection (SSI), which is one of the most common complications
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following caesarean section, and has an incidence of 3%-15%. It depends on prev-
alence of the accompanying deseases, general condition of the patient, blood loss
during operation, complication after operation-septic condition [2,3,4].

It places physical and emotional burdens on the mother herself and a signifi-
cant financial burden on the health care system. Moreover, SSI is associated with a
maternal mortality rate of up to 3%. With the global increase in caesarean section
rate, it is expected that the occurrence of SSI will increase. Given its substantial
implications, recognizing the consequences and developing strategies to diagnose,
prevent, and treat SSI are essential for reducing postcaesarean morbidity and mor-
tality. It may prolong maternal hospitalization, increase health care costs, and lead
to other socioeconomic implications. Optimization of maternal comorbidities, appro-
priate antibiotic prophylaxis and evidence-based surgical techniques are some of
the practices proven to be effective in reducing the incidence of SSI. The problem
is exceedingly actual because of increasing resistance of microflora and conse-
quently, reduced efficiency of antibiotic therapy. Sometimes the treatment of infect-
ed wounds lasts months [2,5,6] and affects psycological condition of the patient,
therefore it is related to great financial expences. It is very important to find new
supplementary methods for the treatment of infected wounds with basic treatment
with antibiotics and pathogenic and ethiologic treatment.

At present, in medicine broad varied physical methods were identified, as ther-
mal and laser radiations. The experience of their using has shown perspective of this
method in different pathologys. One of the most perspective ways of admission of
heat energy to centtre of the pathological changes, as well, as biologicaly active zone
and point is use the temperature plasma flow. The plasma — the most widespread, the
most power-consuming and very slopy from four conditions of material. The plasma
consists of ionof any element of the periodic system. The material moves over to con-
dition of the plasma under expence of the greater energy from outside. In the process
of destruction is accompanied by a big splash of energy (light, gravitating to ultraviolet
spectrum and heat up to 15000°C [2,7,8].

The plasma impact is compact, reliable and technically simple, easy for functioning
and service. Its flexible design allows working practically in any area. The flows of plas-
ma do not cause negative effect on the patient and medical personel. Using plasma
presents itself essential breakout in the field of physical methods of the influence on
biological fabrics and many authors commite perspective of use of plasma in modern
medicine [1,7,9,10,11,12]. One of the advanteges of this method is the possibility of
reducting the overall expences of treatment and the length of treatment.
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Goal and objectives

The reason of the study was to show the results of using plasma flow as a suple-
mentary method in patients with an infected wound after caesarean section sepsis. The
purpose of the study was to define the perspective of using the plasma in treatment of
infected wounds in patients with gynecological sepsis — after caesarian section.

Materials and methods

We studied the influence of plasma radiation in treatment of infected wounds.

The study was conducted in Acad. V. Bochorishvili Clinic — gynecological depart-
ment. The method was applied to 10 patients (group 1) and compared to 10 patients
without plasma radiation (group-2).

We used argon plasma radiation. 10 procedures were made 2 times a day during
5-7 minutes. The temperature plasma ray on wound surface cover was in the range of
40-42°C.

The method was safe, did not require preliminary preparation and did not depend
on severity of the pathology. All patients received standard treatment.

Results and discussion

1. A quick healing of the wound because of bactericide and drying effect of the
plasma;

2. More swift regenerative processes in the wound;

3. Improvement by reducting the intensity of post operational pain during the
postoperative period;

4. Reduction of average length of treatment by 5-7 days;

5. Reduction of hospital stay days;

6. Reduction of average cost of treatment.
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Conclusion

Positive effects of the use of plasma radiation for treatment of infected wounds
in patients with post caesarean sepsis were reported during the study period. Data
received by this study gives us the opportunity to recommend the method of plasma
irradiation as a supplementary method in the treatment of infected wounds in patients
with postcaesarean sepsis.
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A case report
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Abstract

Diagnosis and treatment of Idiopathic Pulmonary Fibrosis (IPF) has been greatly in-
fluenced by the COVID-19 pandemic. Not only has it impacted the prognosis of the
Idiopathic Pulmonary Fibrosis, but also the approach to treating these patients. The
aim of this study was to evaluate our patient who got infected with COVID-19 and af-
ter hospitalization the underling, not previously diagnosed idiopathic pulmonary fibro-
sis was suspected in this patient. Due to COVID-19 infection and suspected idiopathic
pulmonary fibrosis the patient was administered Pirfenidon to treat the deep fibrotic
changes. The case was studied duting the petiod from November 2020 — July 2021 in
"Vivamedi" hospital Thilisi, Georgia. The systemic teview was made using available lit-
erature from online libraries like PubMed, Google Scholar and UpToDate. The report
was prepared after analysing all laboratory results and other radiological investigations
that were performed during the course of treatment. The patient was treated main-
ly with Oxygen therapy, Pirfenidone and anticoagulants. The patient recovered from
COVID-19 with minimal pulmonary fibrotic changes. The vitals of the patient were
stabilised and the lab results returned to normal. The patient was discharged from the
hospital after 10 days and fully recovered from the viral infection. The survival after
COVID-19 pneumonia in a patient with newly diagnosed IPF under antifibrotic +
treatment without serious deterioration is a novel case. Antifibrotics which are avail-
able or developing not only have a role in treating such cases but can also be valuable
in treating severe COVID-19 in patients without IPF, and might also be helpful pre-
venting pulmonary fibrosis after SARS-CoV-2 infection.

KEY WORDS: COVID-19; idiopathic pulmonary fibrosis; pirfeni-
done; co-existing
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Introduction

Interstitial lung diseases (ILDs) comprise a wide spectrum of acute and chronic
lung diseases that cause progressive fibrosis, scarring and the loss of the lung tissue,
causing compromised blood oxygenation and respiratory function. The most common
form is the idiopathic pulmonary fibrosis (IPF), which majorly affects the older popu-
lation. It is a specific form of chronic, progressive, fibrosing interstitial pneumonia of
unknown cause. It is defined by the histopathologic and/or radiologic pattern of usual
interstitial pneumonia. Viral infections can trigger acute exacerbations, with poor prog-
nosis. ILD with COVID-19 infection is associated with higher rate of acute exacerba-
tions of the disease, the impact was notably significant in males and younger patients.
Also, COVID-19 patients with ILD have shown more severe clinical manifestations, in-
cluding increased mortality than the ones without ILD. There are only a handful of rec-
ommendations for patients with IPF when they happen to get infected with COVID-19.

The aim of this study was to understand how COVID-19 affects a patient with sus-
pected idiopathic pulmonary fibrosis and also the possibility of management of such
patients with antifibrotics along with other conventional therapies. This case-report has
a significant value, as the patient with newly contracted COVID-19 was diagnosed
alongside with ILD. So, survival rate for such patient is near impossible but with the
treatment with antifibrotic like pirfenidone, anticoagulants and supportive therapies, the
patient survived and recovered the viral infection. Due to its rarity, we report this case
and check all previous research on it.

Materials and methods

The research included a systemic review and a case of 66-year-old female patient.
All the lab reports and test results were thoroughly studied. The literature review was
made using the available literature on online libraries like PubMed, Google Scholar,
Up-to-date and then the case report was prepared with the patient's anamnesis and
the lab results before and after the treatment. The study carried on from November
2020 — July 2021.
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Case report

The patient presented with the complains of a few days of sweating, chills, high
temperature, dizziness, dry cough and breath insufficiency. RT-PCR was performed
and the result came out to be positive for COVID-19. Treatment was started in the
COVID special department as per the recommendations. It is also crucial to note that
five years ago the patient was diagnosed with Diabetes mellitus. Her diabetes mellitus
was managed poorly, as she reported her blood sugar level was almost always elevat-
ed. As she reported for the past five to six years, two three times a year she had febrile
events with acute shortness of breath, which she treated symptomatically. According
to the patient during the previous year she had two or three upper respiratory tract
infection and all of them were complicated with severe shortness of breath, fevers and
chills. Her family doctor considered above mentioned episodes as acute pneumonia,
hence prescribed oral antibiotic treatments. Despite the fact that her fever chills and
fatigue resolved, she still experienced shortness of breath that had been progressing
for the past year.

Upon arrival the patient was in an acute (moderately severe) distress. She had
fever 38°C, sweating, chills, dry cough, increased respiratory rate 30-32, dyspnoea,
blood pressure 135/75, heart rate 90 and oxygen saturation at 89-92% on room air.
Upon examination, the patient was found to be well oriented in time and space and her
speech was fluent. Bilateral dense vesicular sounds were heard on auscultation and
the breath was weakened in the lower lobes of lung. Dry expiratory crackles could be
heard, cardiac auscultation revealed dull rhythmic sounds. Patient had light acrocyano-
sis, otherwise skin inspection showed unremarkable results. The palpation of abdomen
was painless, no organomegaly. There was no peripheral lymphadenopathy. CT ex-
amination demonstrated no deformity in the chest cavity or any mediastinal deviation.
The trachea, main bronchus and the lobar bronchus were not obstructed but their
walls were thickened and had dilations on the inner surface (bronchiectasis). Small
paratracheal hypodense areas could be noted on the right side. There was reduced
pneumatization of both lungs in a diffuse and uneven manner due to pneumofibrosis,
more prominently seen in lower lobes. Calcifications of the paraseptal tissues could be
seen. Additionally, ground-glass infiltrative changes were seen in both the lungs and
rough fibrotic zones were expressed in areas of infiltration. IV contrast showed a more
clearly enhanced picture. There was no pericardial or pleural effusion. See Fig.1.
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Fig. 1. Photo from patient's medical history.

CT data are consistent with the presence of interstitial pneumonia.

The main diagnosis was COVID-19 associated interstitial pneumonia (absorptive
phase) and bilateral pneumofibrosis. The patient was treated with pirfenidone, oxygen
supplementation and anticoagulants. The vitals were successfully stabilised and she
was discharged within 10 days.

Discussion

Interstitial lung diseases are a heterogeneous group of disorders characterized
by alveolar septal thickening, fibroblast proliferation, collagen deposition, and, if the
process remains unchecked, pulmonary fibrosis. ILDs represent a large number of
conditions that involve the parenchyma of the lung-the alveoli, the alveolar epithelium,
the capillary endothelium, and the spaces between these structures, as well as the
perivascular and lymphatic tissues.

ILDs have been difficult to classify because >200 known individual diseases are
characterized by diffuse parenchymal lung involvement, either as the primary condition
or as a significant part of a multiorgan process, as may occur in the connective tissue
diseases (CTDs).

Idiopathic pulmonary fibrosis (IPF) is the most common form of idiopathic intersti-
tial pneumonia.

Clinical Manifestations include exertional dyspnea, a nonproductive cough, and
inspiratory crackles.
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The HRCT lung scans typically show patchy, predominantly basilar, subpleural
reticular opacities, often associated with traction bronchiectasis and honeycombing.
Pulmonary function tests often reveal a restrictive pattern, a reduced DLCO, and arte-
rial hypoxemia.

Histologic findings include interstitial inflammation, foci of proliferating fibroblasts,
dense collagen fibrosis, and honeycomb changes [1,2].

Many patients with ILD are on immunosuppressive medications. It stands to rea-
son that patients with ILD would have an increased rate of complications and death
from COVID-19 [1,3,4]. Consequently, patients with idiopathic pulmonary fibrosis have
poor clinical outcomes with COVID-19 disease.

The risk of serious disease and death in COVID-19 cases increases in people
over age 65, in people who smoke or previously smoked, and in people with other se-
rious medical disorders, such as Cancer, Chronic heart, lung, kidney, or liver disease,
Diabetes, Stroke or cerebrovascular disease, Immunocompromising conditions, HIV
infection, Tuberculosis, Sickle cell disease, Thalassemia, Dementia, Obesity, Preg-
nancy (up to 42 days after pregnancy), Some types of disabilities, Substance use
disorders, Physical inactivity, Some mental health disorders such as depression and
schizophrenia.

In addition to respiratory disease that can progress to acute respiratory distress
syndrome (ARDS) and death, other serious complications include the following: Heart
disorders including arrhythmias, cardiomyopathy, and acute cardiac injury, coagulation
disorders including thromboembolism and pulmonary emboli, disseminated intravascu-
lar coagulation (DIC), hemorrhage, and arterial clot formation, Guillian-Barre syndrome
(rare), sepsis, shock, and multiorgan failure [2,5,6].

Idiopathic pulmonary fibrosis (IPF) in the vast majority of cases affects the older
population, in a progressive fibrosing manner, resulting in severe respiratory failure and
death within 3-5 years [6].

Public health officials recommend that patients in the higher risk category should
reduce the risk of being exposed to SARS-CoV-2 [7,8].

Patients with IPF, sarcoidosis, and other ILDs with known etiology, such as rheu-
matologic diseases with ILD involvement, could be at particular risk for SARS-CoV-2,
since they tend to be older, have multiple comorbidities, and are often immunosup-
pressed by their disease or therapy. Currently, there is no reliable data regarding the
incidence of COVID-19 in the field of ILDs.

Several media reported cases of pulmonary fibrosis resulting from COVID-19 dis-
ease. Most importantly, acute exacerbation leads to an in-hospital mortality of more
than 50% with a mean survival time of only a few months [9].

Therefore, consideration of complications in IPF is of great importance for the may
develop acute exacerbation such as pneumonia and progress to respiratory failure
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and acute respiratory distress syndrome (ARDS), which requires life support with a
mechanical ventilation.

Acute exacerbation of IPF and severe cases of COVID-19 show similar clinical
profile as both affect the elderly, the ones suffering from diabetes, cigarette smoke ex-
posure or ischemic heart disease. Among the underlying diseases, chronic respiratory
comorbidities show more significant impact on the clinical picture of COVID-19. Tho-
racic malignancy and Chronic Obstructive Pulmonary Disease (COPD) are the risk fac-
tors for more severe manifestations and poor prognosis of COVID-19. As per studies,
asthma does not possess any major risk for severity and susceptibility of COVID-19.
There is very limited literature available on clinical course of COVID-19 in patients with
ILD [10,11].

The exacerbated inflammatory state, associated with the fibrotic tissue stimulated
by SARS-CoV-2, plays a key role in critical clinical cases. As the viral infection pro-
gresses to more severe stages, cytokine storm causes lung damage with extensive
fibrosis and rapid onset of respiratory distress syndrome.

The possibility of shared mechanisms of fibrosis between ARDS cases and chron-
ic ILDs raises the potential that therapies that treat ILDs could also be beneficial to
COVID-19 associated lung disease [12,13]. In this regard, pirfenidone is being used in
patients with COVID-19 in Wuhan, China (clinical trial.gov), and a prospective clinical
trial with the other antifibrotic drug, nintedanib, is discussed [12], taken in consideration
the shared pathogenetic and clinical similarities of COVID-19 and the fibrotic process.

Using antifibrotic agents, such as pirfenidone, can have therapeutic efficacy in
addressing fatal lungs complications. Pirfenidone is a class of pleiotropic pyridine com-
pounds with anti-inflammatory, anti-fibrotic and antioxidant properties.

Pirferidone and nintedanib are both pleiotropic anti-fibrotic agents and although both
of the drugs are approved for the treatment of idiopathic pulmonary fibrosis (IPF) as a
monotherapy [14], pirfenidone is the drug of choice in managing idiopathic pulmonary
fibrosis (IPF). It was first approved in Japan for the treatment of patients with idiopathic
pulmonary fibrosis after clinical trials, under the trade name of Pirespa by Shionogi, in
2008. Randomised controlled clinical trials and subsequent post hoc analyses have
demonstrated that pirfenidone reduces lung function decline, decreases mortality and
improves progression-free survival. Long-term extension trials, registries and real-world
studies have also shown similar treatment effects with pirfenidone [3,10,15,16].

It is administered orally, 2-3 tablets three times a day, for at least 4 weeks. With a
diversity of mechanisms of action reduces the inflammatory and fibrosis of the lung tis-
sue. It downregulates the cytokines, including connective tissue growth factor (CTGF),
transforming growth factor (TGF)-B1, tumour necrosis factor (TNF)-a and platelet-de-
rived growth factors (PDGF). Also, pirfenidone is a reactive oxygen species (ROS)
scavenger, as well as it suppresses the expression of ACE receptor, the major cellular
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receptor for COVID-19. There are also some other features of pirfenidone, including
antifibrotic effects and anti-apoptotic effects, which make it a suitable treatment for
COVID-19. Moreover, employing a combined therapy of anti-inflammatories with antifi-
brotics, like pirfenidone could give additional clinical benefits.

Fig. 2. Pirfenidone inhibits apoptosis, down regulates the expression of ACE
receptors, reduces inflammation through various mechanisms and ameliorates
oxidative stress, thereby, protects pneumocytes from the invasion of COVUD-19
and the resulting cytokine storm.

Pirfenidone has been shown to have a favourable safety profile and was generally
well tolerated over the long term in clinical trials and real-world experience. However,
side-effect management is critical to help some patients remain on treatment over the
long term. The primary treatment-related adverse events associated with pirfenidone
therapy are gastrointestinal upset, rash and photosensitivity. Gastrointestinal events
may be mitigated by ensuring that pirfenidone is taken with food, while skin symptoms
may be reduced by avoiding sun exposure and frequent use of sunblock [17].

There is description of case report about successful concomitant therapy with
Pirfenidone and Nintedanib in idiopathic pulmonary fibrosis. They presented the first
case of a Caucasian male patient with IPF treated with both pirfenidone and nintedanib
following 2 years of treatment with pirfenidone monotherapy. Over a 24-month period,
there was a clear decline in the patient's forced vital capacity from 3.5 liter before ini-
tiation of treatment to 2.5 liter after 24 months. Concomitant nintedanib treatment was
initiated in March 2015. Lung function stabilized, and the two treatments were well
tolerated. Treatment with pirfenidone and nintedanib has currently been ongoing for
nearly 12 months. This was the first report of a successful long-term treatment with
pirfenidone and nintedanib and suggested that in selected cases, concomitant anti-fi-
brotic therapy may represent a safe and therapeutically valuable escalation option after
pirfenidone monotherapy [14].
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Conclusion

The survival after COVID-19 pneumonia in a patient with a newly diagnosed, un-
derlying IPF under antifibrotic treatment without serious deterioration is a novel case.
The physicians today are facing the challenge to protect and treat the patients with ILD
from COVID-19. Telemedicine has played a vital role in dealing with this pandemic. The
case of our patient demonstrated that combining pirfenidone with the existing medica-
tions would not only cease the progression of the disease but also help with managing
the residual pulmonary fibrotic damage in the post healing phase. With its pleotropic
action mechanisms, pirfenidone can even be used to treat the COVID-19 patients
without IPF. As, we know that in such pandemic situation we all are fond of treatment
for COVID-19 and how we can stop it. In our case the patient was already suffering
from symptoms of undiagnosed Idiopathic pulmonary fibrosis and the fibrotic chang-
es were ongoing in her respiratory system. Additionally, to this chronic condition, the
patient contracted COVID-19 infection and as a result her respiratory symptoms dete-
riorated rapidly [7,9,13]. The conjoined two chronic and acute fibrotic diseases made
us to come to decision to start pirfenidone in this patient. 10 days after we started
pirfenidone the patient’s symptoms and laboratory results improved. After this she was
discharged from the hospital. The patient was prescribed Pirferidone and recommend-
ed follow-up visit for 2 months. Follow-up pulmonary CT scan after 2 months revealed
positive changes regarding fibrotic areas in the lung, as the intensity of fibrosis was
decreased. So, we conclude that using Pirferidone in COVID-19 patients with high co-
morbidities like in the patients with suspected latent Interstitial Pulmonary fibrosis may
lead to beneficial outcome, high survival rate and improved fibrotic areas in the lungs.
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Abstract

The balance of cytokines (IL-2, IL-10, IF-y) in patients with essential hypertension
before and after treatment with 3-blockers was studied. 20 patients aged 45-65 years
and diagnosed with essential hypertension (12 women, 8 men) were investigated. For
the treatment of hypertension, patients received second-generation beta-selective
B-blockers Egilok and Betalok Zok, and third-generation B-blocker Nebilet for one
month. Patients performed their blood pressure measurements daily in the morning
during I month. The content of interleukins (IL-2, IL-10, IF-y) in the blood by the
immune enzymatic ELISA method on a semi-automatic reader Stat Fax 3200 with
RayBio, (USA) reagent was measured. The results of our studies show an increase
in the level of CD4+ (IL-2) cytokines in the blood of the studied hypertensive
patients, which coincides with the literature data on the important role of CD4+
pro-inflammatory cytokines in the pathogenesis of hypertension. After 1 month of
treatment with 3-blockers, the patient’s arterial pressure and IL-2 level content in
the blood decreased. These data indicate the important role of inflammation in the
pathogenesis of hypertension and the anti-inflammatory effects of -brokers, used
in the treatment of hypertension.

KEY WORDS: essential hypertension; interleukins; p-blockers
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Introduction

Epidemiological and experimental studies revealed a relationship between bio-
chemical markers of systemic inflammation and diseases of the cardiovascular system,
such as atherosclerosis, heart failure, and hypertensive disease [1]. The relationship
between the regulatory systems of arterial hypertension, such as the renin-angiotensin
system, the sympathetic nervous system, and proinflammatory cytokines, has been
determined. As is known, pro-inflammatory cytokines affect vascular function, cause
structural and functional changes in endothelial cells, regulate the release of vasoac-
tive factors by the endothelium (endothelin, nitric oxide, NOS-mRNA [2] and in this way
participate in blood pressure regulation.

Stimulation of sympathetic neurons innervating secondary lymphoid organs sup-
presses inflammation in various chronic diseases by regulating cytokine secretion [2].
This mechanism is quite important and has been used in the treatment of various
chronic inflammatory diseases. Neuro-immune mechanisms involve adrenergic recep-
tors, including B-adrenoreceptors, which are expressed on various (innate and adaptive)
immune cells. In order to control "inflammation”, the neuro-signaling system through
B-adrenoreceptors limits the release of inflammatory cytokines by macrophages and
dendritic cells, as well as the activated T cells.

We studied the balance of cytokines (IL-2, IL-10, IF-y) in patients with essential
hypertension before and after treatment with beta-blockers.

Materials and Methods

20 patients aged 45-65 years and diagnosed with essential hypertension (12 wom-
en, 8 men) were studied.

Inclusion criteria for hypertensive patients — elevated blood pressure (with a sitting
position 2140/90+10 mm Hg) during 3 consecutive measurements over 4 weeks.

Exclusion criteria from the study were polycystic ovary syndrome, ovariectomy,
hormone therapy, excessive alcohol consumption (more than 20 g per day), taking es-
trogen replacement drugs, glucocorticoids, aspirin, calcium channel blockers, diabetes
mellitus, and kidney diseases.

For the treatment of hypertension, patients received second-generation be-
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ta-selective B-blockers Egilok and Betalok Zok, and third-generation B-blocker Ne-
bilet for one month.

Patients performed their blood pressure measurements daily in the morning;
Initial (before treatment) and final (after treatment) blood pressure values were an-
alyzed.

We collected blood from patients before treatment and 1 month after treatment.
Collected blood samples were stored at — 80°C and just before analysis thawed at 4°C
in a refrigerator. We measured the content of interleukins (IL-2, IL-10, IF-y) in the blood
by the immune enzymatic ELISA method on a semi-automatic reader Stat Fax 3200
with RayBio, (USA) reagent.

Statistical Analysis

Statistical analysis was performed using the "Statistical Package for Social Scienc-
es (SPSS) for Windows (SPSS version 11.0)". Results were expressed as means +
SD. A confidence limit of 0.05 (P<0.05) was selected for statistical confidence.

Results

Fig. 1. shows the blood pressure values of the studied patients with essential hy-
pertension before and after treatment with B-blockers. As can be seen from diagram 1,
blood pressure indicators of the studied patients tend to decrease after treatment with
B-blockers.
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Fig. 1. Blood pressure indicators of studied patients before and after treatment
with -blockers. (Series 1 — hypertensive patients before treatment; Series 2 — hy-
pertensive patients after treatment).

Fig. 2. shows the magnitude of the deviation from the maximum value of the
normal content of cytokines (IF-y, IL-2, IL-10) (optimal index — IF-y — 0-5pg/ml; IL-2 —
0-10pg/ml; IL — 10 — 0-31pg/ml) in the blood of the studied patients before and after
treatment with B-blockers.
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Fig. 2. The magnitude of the deviation from the maximum value of the normal
content of cytokines (IF-y, IL-2, IL-10) (optimal index - IF-y — 0-5pg/ml; IL-2 -
0-10pg/ml; IL - 10 - 0-31pg/ml) in the blood of the studied patients before and
after treatment with -blockers. (Series 1 — hypertensive patients before treat-
ment; Series 2 — hypertensive patients after treatment). — optimal index of the
cytokines.

As can be seen from the figure, in the blood of the hypertensive patients studied
by us before the treatment the levels of IF-y and IL-10 did not importantly vary from the
optimal levels, while IL-2 was 3-4 times higher than the optimal level. After 1 month of
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treatment of hypertensive patients with B-blockers, the content of F-y and IL-10 in the
blood almost did not change compared to the initial values, while the content of IL-10
statistically significantly decreased by 30% compared to the initial values.

Discussion

As is known, inflammation is a key component in the pathophysiology of hyper-
tension, it determines not only hypertension development and/or progression but also
leads to end-organ damage [3,4]. Metabolic/chemical, mechanical (wall stretch), or in-
fectious endothelial aggressions trigger complex immune reactions, leading to a pro-in-
flammatory state [5]. There are data that patients with essential hypertension have an
altered profile of pro — and anti-inflammatory cytokines [6].

In studies dedicated establishment of the role of subtypes of T cells in hyperten-
sion and the mechanisms by which they contribute to this disease, was shown that
mice lacking CD8+T cells were protected from hypertension, whereas mice lacking
CD4+T cells or MHC class Il were not [7]. An interesting study by Youn et al. [8] com-
pared circulating T cell phenotypes in newly diagnosed hypertensive patients to age
— and sex-matched controls and found that the number of circulating pro-inflammatory
CD8+T cells is increased in humans with hypertension. These cells produce increased
amounts of IFN-y, TNF-a, and the cytotoxic molecules granzyme B and perforin com-
pared with CD8+T cells from normal subjects. There is also evidence that CD4+T cells
are activated in hypertension and likely play an important role.

The regulation of the functional activity of lymphocytes, the protective and dam-
aging effect of T cell antibodies in the immune system, is based on the interaction of
immune cells with mediators of the nervous and endocrine systems. Several autoregu-
latory mechanisms have been developed that ensure the maintenance of homeostasis
of these systems and regulation of the immune response in various diseases [9,10].
These regulatory mechanisms include the modulation of the cellular membrane-surface
receptors, in particular, B-adrenergic receptors. Early data of radioligand binding anal-
ysis confirmed the expression of the B-adrenergic receptor on both the human and the
murine T cell populations, of which the B2 adrenergic receptor subtype is predominant;
scarce evidence supports the expression of a high-affinity 1 adrenergic receptor on T
cells [11,12]. It was shown that B-adrenergic blockers can alter the mitogenic response
of lymphocytes [13,14], increase their proliferation and differentiation rate, and there-
fore change the distribution of lymphocyte subclasses [15].
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The results of our studies show an increase in the level of CD4+ (IL-2) cytokines
in the blood of the studied hypertensive patients, which coincides with the literature
data on the important role of CD4+ pro-inflammatory cytokines in the pathogenesis of
hypertension [6,7]. Possibly, it is related to the regulatory effect of IL-2 associated with
the synthesis and secretion of other cytokines (IL-4, IL-6, IFN-y, CSFs, TNF-a) [16].
After 1 month of treatment with B-blockers, the patient’s arterial pressure and IL-2 level
content in the blood decreased. These data indicate the important role of inflammation
in the pathogenesis of hypertension and the anti-inflammatory effects of B-blokers,
used in the treatment of hypertension.
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Abstract

In everyday routine, lung cysts are commonly seen in Computed Tomography, as far as
many different conditions and diseases are associated with air cysts. Thus, correct diag-
nosis of cystic lung diseases, which show a wide spectrum, is a challenge for radiologists.
For diagnosis and differential diagnosis, first of all, cysts should be distinguished from
such other air filled lesions, like cavities, bullae, pneumatocele, emphysema, honeycomb-
ing and cystic bronchiectasis. Second, cysts can be categotized as single/localized versus
multiple/diffuse. Solitary/localized cysts include incidental cysts, congenital cystic dis-
eases and cystic cancers. Multiple/diffuse cysts can be furthet categotized according to
the presence or absence of associated radiologic findings. Multiple/diffuse cysts without
associated findings include lymphangioleiomyomatosis and Birt-Hogg-Dubé syndrome.
Multiple/diffuse cysts may be associated with ground-glass opacity ot small nodules.
Multiple/diffuse cysts with nodules include Langerhans cell histiocytosis, cystic metas-
tasis and amyloidosis. Multiple/diffuse cysts with ground-glass opacity include pneumo-
cystis pneumonia, desquamative interstitial pneumonia and lymphocytic interstitial pneu-
monia. The stepwise radiologic diagnostic approach can be helpful in reaching a correct
diagnosis for various cystic lung diseases.

KEY WORDS: lung diseases; lymphangioleiomyomatosis; Birt-Hogg-
Dubé syndrome; histiocytosis; langerhans cell; emphysema; cystic
bronchiectasis; cystic cancer
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Introduction

Many different cystic diseases or conditions can be encountered in chest, because
of frequent use of CT scans in daily clinical practice. Lung cysts appear as round pa-
renchymal lucencies or low-attenuating areas with a well-defined thin wall, surrounded
by normal lung parenchyma [1]. For radiologic assessment of cystic lung diseases, it is
important to differentiate true lung cysts from other air-filled lung lesions in the first step
of the diagnostic process. Radiologic characteristics of lung cysts, including size, wall
thickness, number, location, and distribution, and the associated radiologic findings
provide the most helpful diagnostic clues for diagnosing specific cystic lung diseases.
A definite diagnosis may require clinical correlation and, occasionally, biopsy. However,
although a multidisciplinary approach is necessary to make the correct diagnosis, a
radiologic-CT approach is particularly important in narrowing the differential diagnosis.

The purpose of this review is to provide a stepwise radiologic diagnostic approach
for cystic lung diseases.

STEP 1. Air cyst identification
Cysts

A cyst appears as a round parenchymal lucency or low attenuating area with a
well-defined interface with normal lung parenchyma. Cysts are usually thin-walled (<2mm)
and occur without associated pulmonary emphysema on CT scans (Fig. 1A). Single or
several cysts in a localized area of the lung should be distinguished from a cavity, pneu-
matocele, or bullae. Moreover, multiple cysts diffusely distributed in both lungs should be
distinguished from emphysema, honeycombing and cystic bronchiectasis.

Cyst-like lesions
Cavity

Cavity is a gas-filled space that is observed as lucency or low-attenuated area
within pulmonary consolidation, a mass, or a nodule (Fig. 1B) [1]. Cavity wall thickness
may vary, but the wall is usually relatively thick [2,3]. Many different diseases present
as cavitary lesions. This spectrum of diseases includes acute to chronic infections,
chronic systemic diseases and primary or metastatic malignancies [3,4,5]. A cavity is
differentiated from a cyst by the presence of a thicker wall and a more irregular shape.



JOURNAL OF BIOMEDICAL AND MEDICAL SCIENCES, 2022, Volume 1, Number 4 _

Bulla

A bulla is an airspace measuring more than 1 cm that is sharply demarcated by a
thin wall [1]. Radiologically, it appears as a rounded focal lucency or decreased atten-
uation more than 1 cm in size, and is bounded by a thin, usually almost undetectable
wall that is not greater than 1 mm (Fig. 1C). Bullae are usually located in the subpleural
lung rather than within the lung parenchyma. Multiple bullae are usually accompanied
by adjacent paraseptal and centrilobular emphysema [1]. Bullae can be distinguished
from cysts by their almost imperceptible thin-wall, subpleural location, and accompany-
ing adjacent emphysema.

Pneumatocele

A pneumatocele is a transient, thin-walled, gas-filled lesion, usually caused by
pneumonia, trauma, or aspiration of hydrocarbon fluid [1]. The mechanism underlying
their formation is believed to be a combination of parenchymal necrosis and check
valve airway obstruction. Radiologically, a pneumatocele appears as an almost round,
thin-walled airspace in the lung (Fig. 1D) [1]. Pneumatoceles can be accompanied by
adjacent consolidation or ground glass opacity as a result of recent pneumonia; they
may progressively increase in size over the following days or weeks, and then resolve
after weeks or months [6].

Emphysema

Pulmonary emphysema can be classified into three major subtypes based on
disease distribution within secondary pulmonary lobules: centrilobular or centriacinar
emphysema, panlobular or panacinar emphysema, and paraseptal or distal acinar em-
physema [1,7,8]. Centrilobular emphysema is the most common type of pulmonary em-
physema, and is pathologically defined by the presence of destroyed centrilobular alve-
olar walls and enlarged respiratory bronchioles and associated alveoli [1]. Centrilobular
emphysema typically appears in focal areas of decreased lung attenuation, usually
without visible walls, and it has a predilection for the upper lungs [1,8,9]. Centrilobular
emphysema is usually combined with a central dot which is a central bronchovascular
bundle in the secondary pulmonary lobule (Fig. 3B). However, centrilobular emphyse-
ma may appear similar to thin-walled cysts. Paraseptal emphysema involves the more
distal part of the secondary pulmonary lobule, and usually presents as a single row
of elongated, thin-walled, air-filled structures that are distributed within the subpleural
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lung. Panlobular emphysema involves the destruction of the entire secondary pulmo-
nary lobule, and it involves lung parenchyma more diffusely, especially in the lower
lungs [8]. Cysts are larger, fewer in number, lack a centrilobular location, lack a central
core vessel, and have more visible walls compared with centrilobular emphysema.

Honeycombing

Honeycombing represents destroyed and fibrotic lung tissue containing numerous
cystic airspaces with thick fibrous walls, indicative of the late stages of various lung
diseases [1]. Radiologically, it appears as clustered cystic lesions with 1-3 mm-thick
well-defined walls, which are typically 3-10 mm in diameter but may be occasionally
larger (Fig. 3C) [1,9,10]. Honeycombing is characterized by multiple rows of air-filled
spaces clustered in the subpleural region, predominantly in the lower lungs. Honey-
combing usually accompanies other features of lung fibrosis, such as reticulation and
traction bronchiectasis. It is the most distinguishing feature of usual interstitial pneumo-
nia pattern, which is a hallmark radiologic pattern of idiopathic pulmonary fibrosis [10].
Cysts are larger in size, lack a subpleural distribution, do not show associated fibrosis,
and are isolated lesions in comparison with honeycombing.

Cystic bronchiectasis

Bronchiectasis is an irreversible, localized, or diffuses bronchial dilatation, usually
resulting from chronic infection, proximal airway obstruction, or congenital bronchial
abnormalities [1]. Bronchiectasis may be classified as cylindric, varicose, or cystic,
depending on the appearance of the affected bronchi [1]. Cystic bronchiectasis can
also be mistaken for cysts when a dilated airway is viewed in cross-section (Fig. 3D).
Bronchiectasis is usually distinguished from true cysts by careful examination of contig-
uous CT images. Findings such as tubular rather than spherical dimensions, branching
patterns, associated bronchial wall thickening, centrilobular densities, and air-trapping
are helpful for the diagnosis of bronchiectasis.

STEP 2. Are lung cysts solitary/localized
or multiple/diffuse?

As a second step, after differentiating cysts from cyst mimickers, lung cysts can be
categorized as solitary/localized cysts or multiple/diffuse cysts. Single or several cysts
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in a localized area are classified as solitary/localized cysts, while multiple or numerous
cysts distributed in both lungs are classified as multiple/diffuse cysts.

Solitary/localized cysts
Incidental cyst

A solitary cyst or several small lung cysts can be found incidentally on CT scans
(Fig. 3A). Cysts are most likely to appear solitarily in the lower peripheral lungs and
remain unchanged or slightly increase in size over time. Cysts are not associated with
impairment in measures of spirometry, cigarette smoking, or emphysema. Therefore,
incidental lung cysts could be a part of the normal aging process [11,12]. However, a
single cyst may also be a remnant of a previous infection or trauma [13]. It is important
to differentiate incidental lung cysts from other cystic lung diseases. Solitary or several
small thin walled lung cysts incidentally found on CT in the old age group, may be a
part of the normal aging process. Thus, old age, smaller number, and a lack of asso-
ciation with other radiologic findings are useful for the differentiation of incidental lung
cysts from cystic lung diseases.

Intrapulmonary bronchogenic cyst

The bronchogenic cyst is a developmental anomaly that results from abnormal
budding or a branching defect between the 26th and 40th gestation days [14,15,16].
Although a bronchogenic cyst usually presents as a middle mediastinal mass along the
tracheobronchial tree, it can also present as a lung mass in about one-third of the cas-
es, with a predilection in the lower lobes [13,16]. Intrapulmonary bronchogenic cysts
are usually filled with fluid, and air-filled intrapulmonary bronchogenic cysts are rare
[13]. Radiologically, an intrapulmonary bronchogenic cyst appears as a well-defined,
homogeneous, spherical lesion with a smooth or lobulated margin on CT. Cysts contain
usually fluid and rarely air with or without air-fluid level (Fig. 3C) [13,16,17]. Air-filled
intrapulmonary bronchogenic cysts are sometimes difficult to differentiate from lung
abscess or infected bullae. Clinical manifestations and previous chest radiographs and
CT scans may be helpful for differentiation.
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Congenital cystic lung diseases

Congenital Pulmonary Airway Malformation Congenital pulmonary airway malfor-
mation (CPAM) is a heterogeneous group of cystic and non-cystic lung lesions that
result from abnormal bronchial structure proliferations [14]. CPAM, formerly known as
congenital cystic adenomatoid malformation, usually presents during childhood and
rarely in adulthood. CPAM is classified into subtypes based on cyst size and loca-
tion, as well as other associated congenital abnormalities [2]. Most CPAMs derive
their blood supply from the pulmonary artery and drain via the pulmonary veins [14].
Radiologically, large cysts, small cysts, and microcystic or solid lesions are observed
according to the CPAM subtypes. Radiologic findings correlate well with the underly-
ing histopathological characteristics [17]. CT shows lesions with a solitary well-defined
thin-walled cyst or multiple cysts of varying sizes with variable densities, depending on
the fluid contents of the cysts (Fig. 3B) [14].

Solitary cystic cancer

Cystic primary lung cancer is often missed or misinterpreted, which is most likely
due to their unique imaging appearance, showing overlap with benign entities such as
infection.

Cystic lung cancers are predominantly adenocarcinomas in about 80% of cases,
with squamous cell carcinomas as the second most common subtype.

A rare number of other tumour types like adenosquamous, neuroendocrine and
lymphoma have been reported [18].

Multiple underlying histopathologic substrates (eg. focal tumour proliferation, fi-
brosis, lepidic tumour growth along alveolar walls, emphysema) relate to the imaging
features of cystic lung cancer and are responsible for either the solid component, sep-
tations, ground glass, and cystic air spaces. The most widely quoted mechanism of air
space formation is "check-valve" ventilation. The air can enter in inspiration but cannot
return during expiration due to partial obstruction of the terminal airway proximal to the
cystic air space due to tumour cells and fibrosis.This leads to development, persistency
and enlargement of the cystic air space [5].
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STEP 3. Are multiple/diffuse cysts associated
with other radiologic findings

Multiple/diffuse cysts can be further categorized according to the presence or ab-
sence of other associated radiologic findings. Radiologists should carefully review CT
images for cysts as well as identify any other associated findings such as nodules,
ground-glass opacity, or extrapulmonary lesions in areas visible in chest CT.

Multiple/diffuse cysts only (without associated
other radiological findings)
Lymphangioleiomyomatosis

Lymphangioleiomyomatosis (LAM) is a rare disease that predominantly affects
the lung parenchyma of women of childbearing age [19,20,21]. LAM can occur spo-
radically, but is more common in patients with tuberous sclerosis complex (TSC-LAM)
[21,22,23]. Cysts in the lung parenchyma may be the result of terminal bronchiole
obstruction by LAM cells with associated air-trapping, which is thought to cause pro-
gressive dilatation of the distal airspaces leading to cyst formation and/or from degra-
dation of the lung parenchyma due to an imbalance between proteases and protease
inhibitors [21]. Cysts are typically round or ovoid and are usually 2-10 mm in diameter,
but can occasionally be as large as 30 mm [20,21,22]. The lung parenchyma between
cysts is typically normal (Fig. 4A).

Birt-hogg-dubé syndrome

Birt-Hogg-Dubé syndrome (BHD) is an uncommon, autosomal-dominant, multior-
gan systemic condition characterized clinically by fibrofolliculomas, pulmonary cysts,
and renal neoplasms [24,25,26,27]. On CT, more than 80% of adult patients with BHD
have multiple lung cysts, and lung parenchyma except for multiple lung cysts generally
appears normal [4,24,28]. The presence of lung cysts is significantly associated with
spontaneous pneumothorax [2]. Radiologically, multiple thin-walled lung cysts are pre-
dominantly seen in lower, peripheral lung zones and along the mediastinum (Fig.4B)
[25,26]. These cysts are surrounded by normal lung parenchyma. The shape and
size of cysts are variable; they can be round, oval, lentiform, lobulated, or irregularly
shaped, and generally have perceptible thin walls. Large cysts, particularly those in the
lower lungs, have a lobulated, multiseptated appearance [26]. Predominant distribution
of cysts in the lower medial lung zone is a characteristic finding.
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STEP 4. Multiple/diffuse cysts associated
with other radiological finding

The next step is to identify radiological findings accompanying the cysts. Multiple/
diffuse cysts can be devided into two categories according to associated radiological
findings as follows: multiple/diffuse cysts with nodules and multiple/diffuse cysts with
ground-glass opacity.

Multiple/diffuse cysts with nodules
Pulmonary langerhans cell histiocytosis

Pulmonary Langerhans cell histiocytosis (PLCH) is a rare interstitial lung disease
that typically affects young adults and is associated with cigarette smoking [21,23,27].
PLCH is characterized by peribronchiolar infiltration by Langerhans and inflammatory
cells and formation of granulomas, leading to stellate interstitial nodules [23,29]. These
stellate nodules can later cavitate, resulting in bronchial dilatation and formation of
thin — and thick-walled cysts and cavities. Radiologically, nodules are the predominant
features in the early stages, while cysts tend to develop later. In the early stages,
small (1-10 mm) irregularly shaped nodules appear in a bilateral symmetric pattern
with upper-middle lung dominance and a spared lung base and costophrenic angle.
As the disease progresses, cystic degeneration appears as round or oval to bizarre
with thin-wall and associated nodules (Fig. 5A) [21,23,29]. Cysts usually measure < 10
mm in diameter but may be as large as 20 mm. Bizarre-shaped cysts associated with
nodules predominantly in the upper lung are a key imaging discriminator for PLCH in
a young smoker.

Cystic metastasis

Cystic lung metastasis is most frequently seen in patients with angiosarcoma or
squamous cell carcinoma mainly in the head and neck [30,32]. Radiologically, multiple
solid nodules and multiple thinwalled cysts, often admixed with hemorrhagic change,
are common features of metastatic angiosarcoma [31]. Cystic metastasis from angio-
sarcomas shows variability in the walls, air-fluid levels, and vessels or bronchi pen-
etrating the cysts (Fig. 5B) [30,32]. As with other lung metastases, cystic metastasis
tends to show different sizes and a basilar predominance [33]. Pneumothorax is a po-
tential complication of cystic metastasis. A patient’s previous malignancy history is crit-
ical for diagnosis. If new lung cysts are detected in patients with a known malignancy,
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cystic metastasis should be considered, and adequate tissue confirmation is required
for diagnosis.

Amyloidosis

Amyloidosis is a rare disease characterized by extracellular deposition of abnormal
insoluble proteins [34,35]. Pulmonary amyloidosis can present with cystic lung disease,
and amyloid-associated cystic lung disease is rare. Amyloid-associated cystic lung
disease can occur with Sjogren’s syndrome and mucosa-associated lymphoid tissue
lymphoma [35]. Radiologically, lung cysts are commonly numerous (more than 10), are
often peribronchovascular or subpleural and are frequently associated with nodular
lesions that are often calcified [35]. Cysts tend to be multiple, round or lobulated, small
to moderate in size, and thin-walled [31,35]. Other associated findings include interlob-
ular septal thickening, honeycombing, ground-glass opacity, circumferential thickening
of the tracheal wall, and lymphadenopathy [34] (Fig. 5C).

Multiple/diffuse cysts with ground-glass opacity
Lymphoid interstitial pneumonia

Lymphoid interstitial pneumonia (LIP) is an uncommon benign polyclonal lymph-
oproliferative disease [21]. Idiopathic LIP is categorized as a rare idiopathic interstitial
pneumonia. Most cases of LIP are associated with various underlying disorders, includ-
ing HIV infection, connective tissue diseases such as Sjogren’s syndrome, Hashimoto’s
thyroiditis, and systemic lupus erythematosus [21]. Radiologically, a combination of
ground-glass opacity, poorly defined centrilobular nodules, small subpleural nodules,
interlobular septal thickening, thickening of the bronchovascular bundles, and scattered
cysts in lower lungs are seen (Fig. 6A) [20]. Lung cysts are present in up to 68% of
patients; they are usually fewer in number but are distributed diffusely in both lungs,
although they are often subpleural and peribronchovascular. Cysts in LIP are generally
< 3 cm in diameter, are variable in shape, and may be the sole manifestation of this
disease. In most cases, follow-up CT reveals the resolution of groundglass opacity,
and cysts are the only residual finding in more chronic cases. Lymphadenopathy can
be present, but pleural effusion or airspace consolidation is extremely rare [31]. The
diagnosis of LIP should be considered in patients with lung cysts and immunological
abnormalities.
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Desquamative interstitial pneumonia

Desquamative interstitial pneumonia (DIP) is characterized by the accumulation
of numerous pigmented macrophages within most of the distal airspace of the lung
[31]. According to the international multidisciplinary classification of idiopathic interstitial
pneumonias, DIP is classified as a smoking-related interstitial lung disease. Up to 90%
of DIP patients have a smoking history, but other conditions besides smoking, such as
occupational exposure to certain inhaled toxins, drugs, viral illnesses, and autoimmune
diseases, can also cause DIP [31]. Radiologically, DIP presents with patchy ground-
glass opacity with a predilection for the basal and peripheral lungs. Reticular density
may also be present. Small (usually < 2 cm), well-defined, thin-walled cysts are seen
within ground-glass opacity, which is an important finding in DIP (Fig. 6B) [13,36].
Honeycombing is also possible, but uncommon. Cysts in DIP have imperceptible walls,
and they are mostly discrete but occasionally can be clustered and are surrounded by
ground-glass opacity. Cysts in DIP are believed to represent dilated bronchioles and
alveolar ducts, and in the later stages of DIP, cysts may also represent early centrilob-
ular emphysema or honeycombing [23,34]. The presence of small cysts admixed within
groundglass opacity is a unique feature of DIP. This feature is reported in approximate-
ly one-third of DIP patients.

Pneumocystis jirovecii pneumonia

Pneumocystis jirovecii pneumonia (PCP) is a fungal infection that has a strong as-
sociation with immunocompromised conditions such as human immunodeficiency virus
(HIV) infection [9,33,35]. Radiologically, ground-glass opacity indicating acute pneu-
monia is the dominant feature of this condition. The pattern of these opacities is often
bilateral, multifocal, and mainly symmetrical, and distributed in the central portions of
the lungs. Opacities can predominate in the upper lung zones in patients receiving pro-
phylactic therapy for this infection. Thin-walled cysts are now recognized as a relatively
common manifestation of this infection and are reported in as many as one-third of all
patients. Cysts are usually variable in size, shape, and wall thickness, and are usually
multiple and bilateral, subpleurally or intraparenchymally located, and are predominant-
ly in the upper lung zone (Fig. 6C) [9]. PCP is associated with an increased incidence
of spontaneous pneumothorax, which is believed to occur in association with ruptured
subpleural cysts.
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Conclusion

Many different conditions and diseases can be associated with lung cysts. Com-
puted Tomography is the most informative, noninvasive diagnostic method for not only
finding them, but also for their detailed characterization and differentiation. Knowing
the main and associated radiological signs of different cystic conditions is very helpful
for the correct diagnosis, although final diagnosis may require clinical and laboratory
correlation and sometimes biopsy, for morphological diagnosis. The stepwise radio-
logic approach offers easier solution for accurate diagnosis of different cystic lung
diseases. Correct CT diagnosis is also crucial for clinicians, for better management
and treatment.

d
77 ]

Fig. 1.B Fig. 1.D

Fig. 1. A. Cyst: round air-filled lesion with well-defined thin wall surrounded by
normal lung (arrow). B. Cavity: air-filled lesion with thick wall within mass. C.
Bulla: air-filled lesion, more than 1 cm in diameter, bounded by very thin imper-
ceptible wall and associated with adjacent centrilobular emphysema. D. Pneu-
matocele: thin-walled, air-filled lesion caused by pneumonia.
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Fig. 2. B Fig.2.D

Fig. 2. A. Multiple or numerous air-filled lesions distributed in both lungs.
A. Multiple cysts of variable sizes and shapes with thin wall. B. Centrilobular
emphysema: centrilobular lucencies without distinct walls, central dot within
lucency represents branch of pulmonary artery. C. Honeycombing: multiple
rows of air-filled spaces with thick wall clustered in subpleural region. D.
Cystic bronchiectasis: tubular rather than spherical dimensions with branch-
ing pattern and associated bronchial wall thickening.
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Fig. 3. B Fig. 3.D

Fig. 3. A. Incidental cyst in 66-year-old woman. CT shows round 14-mm-sized
thin-walled cyst (arrow) in right middle Iobe. B. congenital cystic adenomatoid
malformation (CPAM) in a 10-month-old infant. several small cysts (arrow) in the
right lower lobe. C. Bronchogenic cyst in 55-year-old woman. CT shows well-de-
fined air-filled cyst (arrow) in right lower lobe, suggesting bronchogenic cyst.
D. Surgically proved solitary cystic lung cancer.

Fig. 4. A

Fig. 4. A. Lymphangioleiomyomatosis (LAM) CT shows numerous cysts in both
lungs. Cysts are round or ovoid and relatively uniform in size and shape. Cysts
are diffusely distributed without zone predominance in both lungs. B. Birt-
Hogg-Dubé syndrome (BHD) Multiple lower zone predominant thin-walled cysts
of varying size, many of which are about the pleura, particularly the paramedi-
astinal pleura.
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Fig. 5. A Fig. 5. B Fig. 5. C

Fig. 5. A. Histiocytosis X CT shows multiple, irregular and round, thick and
thin-walled cysts with small irregular nodules in both Iungs, suggestive of PLCH,
which was subsequently confirmed histologically. B. Cystic metastases from an-
giosarcoma. Multuple oval shaped, thin walled cysts are identified in both lungs,
C. Amyloidosis High resolution CT scan of a 56-year-old woman, nonsmoker,
with AL amyloidosis and lung involvement. Bilateral pulmonary cysts of widely
varying sizes and asymmetric distribution are noted.

Fig. 6. A Fig. 6. B Fig. 6. C

Fig. 6. A. Axial computed tomography image from a patient with lymphoid
interstitial pneumonia showing thin-walled lung cysts in areas of ground glass
opacities. B. Desquamative interstitial pneumonia in a 52-year-old smoker. CT
shows GGO with tiny cysts in both lungs, mainly lower peripheral lungs, almost
symmetrically distributed. C. Chest CT of a PCP in an AIDS patient. Patchy shad-
ows and multiple cysts are shown in the upper lobes of lungs.
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Abstract

Gastroesophageal reflux disease (GERD) is one of the most common patholo-
gies of the gastrointestinal tract detected in adults. The implementation of a dif-
ferential approach in diagnostics is possible through the complex simultaneous
application of several examination methods, such as endoscopic and radiolog-
ical. Standard treatment includes medical and laparoscopic methods of solving
problems. The success of laparoscopic surgery depends on many factors. For
example, from the knowledge, skill, experience of a group of surgeons. As an
innovation for the success of surgical treatment of the patient and his personal-
ization, we proposed additional scientific and experimental approaches, such as

modeling and determining the rheology of the masses.

KEY WORDS: gastroesophageal reflux disease; laparoscopic;
modeling; rheology; Georgia
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Introduction

Gastroesophageal reflux disease (GERD) is a relapsing chronic disease of the
lower esophagus. Throwing the contents of the stomach into the esophagus provokes
pathological changes in the mucosa and the inflammatory process.

Gastroesophageal reflux disease is one of the most common pathologies of the
gastrointestinal tract detected in adults. The percentage of detection of GERD in men
and women of middle age is about 13%, however, with an increase in the average age
in the study population in gastroesophageal reflux in women, it reaches up to 24%.

Gastroesophageal reflux disease appears due to improper functioning of the lower
esophageal sphincter. The systematic ingress of hydrochloric acid from the stomach
into the esophagus provokes changes in acidity in the esophagus. In addition, the
cause of GERD is a hernia of the esophageal opening of the diaphragm.

Timely diagnosis of GERD allows the patient to choose corrective drug therapy.
Eradication and antisecretory drugs are effective, reduce the clinical manifestations of
the disease, but do not eliminate the underlying cause. In recent years, antireflux sur-
gery has been considered as a necessary standard for the treatment of complex and
complicated forms [1].

Due to the active development of minimally invasive technologies, it became pos-
sible to perform antireflux surgery using endovideosurgical access. According to many
authors, in almost all cases, surgery to eliminate reflux esophagitis can be performed
laparoscopically [2,3]. At the same time, when performing antireflux surgery in a special-
ized hospital by an experienced highly qualified surgeon, a positive result is achieved
in 80-95% of cases [4,5]. The performance of such an operation by a surgeon with little
practical experience in their implementation gives a decrease in positive results during
the first year to 40-50% [4].

This article will focus on a team of surgeons performing such operations in Geor-
gia.

Patients with a variety of clinical manifestations of reflux esophagitis are often
observed with its extraesophageal manifestations. This is confirmed by literature
reviews and our observations [4,6,7,8].

The implementation of a differential approach in diagnostics is possible through the
complex simultaneous application of several examination methods, such as endoscop-
ic and radiological.

To clarify the presence of functional disorders, their degree and type, the mano-
metric and radioisotope method, intraesophageal pHmetry are important. These survey
methods have a fairly high degree of information content.
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This contributes to an accurate and correct diagnosis.

This is the foundation for a successful assessment and identification of the causes
of the development of reflux esophagitis, on which the treatment tactics depend.

The data obtained on the basis of laboratory and instrumental research methods
indicate

e the presence of a degree of shortening of the esophagus;

e peptic stricture of the esophagus;

e concomitant diseases.

This data is to be taken into account when choosing an operative intervention and
its volume.

But the modeling proposed by us, as well as the assessment of the rheological

properties of the contents of the esophagus, is very informative, which is aimed at the
personification of patients.

On the issue of modeling

The compliance of soft tissue walls plays a major role in the transport of biofluids.
From the point of view of medicine, a change in motility (i.e., contractile function) is
biliary dyskinesia [9].
The motion of a fluid in elastic and compliant channels can be described using
different models (in particular, the Windkessel model [10], the model for describing the
peristaltic flow, the finite element algorithm of the "fluid—solid body" interaction, etc.).
The proposed approach is that the systems that are involved in the formation of
reflux are combined into one system as follows:
e Using the Frank model, the dependences of the change in pressure on time
[p(t)] and volume on time [V(t)] are determined [11];

e The parameters of the model are experimentally calculated and substituted
into the dependence p(t). In this way, you can get on the p(t) dependence for
a particular patient, which is necessary to solve the problem;

e Next, the problem of fluid flow is solved, taking into account the interaction
"liquid — solid body";

e As a result of the solution, we obtain the distributions of velocities and pres-

sures, which will be the initial conditions in the simulation;

e In the end, the problem of fluid flow we must solve a task about the flow of

liquid.
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On the issue of hemorheology

Rheology is the science of the deformation and flow of various masses.

Deformation is the relative displacement of particles of masses, in which continuity
is not violated. If, under the action of finite forces, the deformation increases in time
continuously and irreversibly, then this means that the mass is flowing. Deformation
usually results in a change in shape or size. However, there are cases in which these
phenomena do not exist.

The subject of rheology is the study of various types of deformation depending on
their stresses.

The rheology of gastric masses considers the rheological behavior of two — and
multi-phase systems depending on the rheological properties of their components. We
have studied shear as a determinant of rheology. A simple shear is considered as a
plane deformation parallel to a fixed plane due to the action of shear stresses on the
faces of an elementary parallelepiped. Simple shear is a special case of laminar flow,
in which the mass can be viewed as a set of infinitely thin layers. These layers do not
deform, but only slide one over the other.

Stress is a measure of the intensity of internal elastic forces. The magnitude and
nature of the deformation depend on the properties. The deformation is accompanied
by the appearance of internal forces of interaction between the particles of the body.
There are full, normal and shear stresses. That is, the total stress is decomposed into
normal and shear stresses.

Hydrostatic pressure is understood as such a stress state in which the normal
stresses on the faces of the element are equal to each other, and there are no tan-
gents, as a result of which the volume decreases (or increases), but the shape does
not change. In this case, the modulus of volumetric compression EV (expansion) is
equal to the ratio of the change in hydrostatic pressure to the corresponding change
in volume.

This approach is very relevant. This kind of experimental and theoretical approach-
es will become the basis for personalizing patients, significantly reducing intra- and
postoperative complications in with laparoscopic fundoplication.

Intra-abdominal bleeding during laparoscopic fundoplication ranks first among the
complications. According to the literature, the frequency of this complication is diag-
nosed in 0.3-0.75% of episodes. As a rule, bleeding that occurs during laparoscopic
fundoplication is fairly easy to diagnose. The most common source of bleeding is short
gastric vessels that are damaged during mobilization of the stomach or at the stage of
formation of a fundoplication when an organ is passed into the retroesophageal space.
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In addition to damage to short gastric vessels, bleeding can occur when the stom-
ach wall, liver or spleen parenchyma, vessels of the lesser omentum, aberrant hepatic
artery, diaphragm and its legs are damaged, as well as from puncture sites of the
anterior abdominal wall with trocars. In case of intraoperative bleeding, access conver-
sion provides a clear identification of the anatomical structures of the hepatoduodenal
ligament and visualization of the source of bleeding, followed by thorough hemostasis.
The consequence of these complications may be insufficient experience in performing
endovideosurgical fundoplications by the surgeon [5].

Bleeding arising directly from the wall of the stomach, having previously been
captured by a dissector, where the compressed tissue becomes less vascularized and
tissue resistance increases, is stopped by the use of point monopolar coagulation. In
case of violation of the integrity of a large vessel, then the most optimal solution would
be to ligate it with a Z-shaped suture. However, when using the monopolar mode of
operation, electrothermal damage (burns of the intestinal wall) in the area of the lapa-
roscopic view is possible, developing with an underestimated anatomical-topographic
relationship of organs and when working quite "close” to the intestinal wall under visual
control.

In case of damage to the vessels of the lesser omentum, with the adjacent vagus
nerve, clipping of the vessels is performed with preliminary capture and irrigation of
the operation area. Otherwise, it is not excluded that the nerve trunk gets between the
clips with subsequent coagulation damage. This will be the basis of complications in
the postoperative period.

Based on data published in foreign literature, after laparoscopic fundoplication,
the frequency of trauma to the vagus nerve ranges from 10 to 41%. Damage to the
posterior vagus nerve, in comparison with damage to the anterior, is less dangerous,
since it controls 40% of the motor and secretory function of the stomach. If the an-
terior nerve or two vagus nerves are damaged in the postoperative period, the pa-
tient develops persistent gastroparesis, leading to possible gastric atony, combined
with pylorospasm. In the control endoscopic examination and radiopaque examina-
tion, hyperdistension of the stomach due to food masses and mucus with a pro-
nounced violation of its motor-evacuation function and pylorospasm is noted [12,13].
The tissues of the left lobe of the liver, as a rule, are damaged during their rough ab-
duction to the right side or when the retractor slips. Stopping bleeding in this case is
carried out without any problems by bipolar coagulation of the injured liver parenchy-
ma. Accessory hepatic arteries are also often damaged, which must be clipped before
electrosurgical transection to avoid bleeding [14].

In addition to the correct and accurate work of the operating surgeon, adequate as-
sistance is of great importance, since poor visualization of the surgical area, excessive
or incorrect traction of the gallbladder can lead to trauma to the bile ducts that occurs
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during the intersection or excision of the segment [12]. If damage to the bile ducts
is detected, it is possible to execution external drainage; biliary-biliary anastomosis;
prosthetic damage; performing a reconstructive operation in the form of a biliodigistic
anastomosis.

The most effective results are achieved with an intraoperative diagnosis of lesions
with simultaneous correction by a qualified specialist.

Conclusion

Thus, we can conclude that the number of complications directly depends on the
team of surgeons, their qualifications and experience, as well as skills. In addition, the
scientific approach that we described in the article is very important. On the one hand,
we will be able to preliminarily assess the risks, as well as be prepared for unforeseen
situations during the operation.
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