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Abstract. The underestimation of the prevalence of gallbladder carcinoma, which constitutes a predominant form of
malignant neoplasm affecting the biliary tract, poses a significant threat due to its asymptomatic progression. Therefore, this
studyaimed toanalyse theclinical,imaging,and intraoperative outcomesin cases of gallbladder carcinoma. Thisretrospective
investigation was conducted from September 2022 to March 2023 at the Department of General Surgery of FH Medical
College. A total of 153 patients deemed suitable for surgery participated in this study and underwent the relevant procedures.
Various diagnostic and laboratory tests were administered to the patients, including blood analysis, random blood sugar
determination, viral markers, chest X-ray, renal and hepatic functional tests, and comprehensive abdominal ultrasound.
Gallbladder specimens were subjected to histopathological examination, and the results were documented and analysed.
In histopathological reports, signs of precancerous lesions were noted in 30 out of 153 patients who underwent surgical
treatment. The frequency of the disease was higher among women. Among these 30 patients, 22 had ultrasound-diagnosed
gallstone diseasewithacute or chronic cholecystitis, while 8 patients had gallstone disease without gallbladder wall thickening.
Additionally, 9 of these patients exhibited focal/irregular/thickening of the wall 210 mm. Overall, 16 patients showed
elevated liver function, and 4 had an increased glucose level among those with histopathological evidence of precancerous
lesions. This study underscores the elusive nature of gallbladder cancer, emphasizing the necessity for a comprehensive
assessment, meticulous preoperative evaluation, and a multidisciplinary approach to facilitate early detection and treatment
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Gallbladder malignancies, although relatively rare, rep-
resent a significant subset of biliary tract cancers, with a
global incidence ranging from 0.3% to 1.5% [1]. In India, as
reported by V. Jha et al. [2], the incidence varies from 0.8%
to 1%, with central regions reporting higher rates than the
southern part. Gallstones increase the risk of gallbladder
cancer (GBC) four to sevenfold, accounting for 70%-80%
of cases. GBC and dysplastic tumours may resemble be-
nign illnesses, making diagnosis difficult. 0.2%-3.3% of
cases are identified incidentally, either intraoperatively
or histopathologically [3, 4]. Carcinoma of the gallblad-
der (CaGB) accounts for roughly two-thirds of all biliary
tract malignancies, making it the most prevalent subtype.
Due to its anatomical location and insidious, non-specific
symptoms, CaGB is frequently diagnosed at an advanced
stage, affording only about 25% of patients the opportuni-
ty for surgical intervention. Furthermore, CaGB exhibits a
high recurrence rate of approximately 60%-70% post-sur-
gery, resulting in an unsatisfactory prognosis, with a 5-year
survival rate reaching from 5% to 15% [5, 6]. The onset of
GBC has been associated with a range of genetic and envi-
ronmental factors, including chronic gallbladder infection,
exposure to toxins and heavy metals, as well as dietary ele-
ments, all contributing to the development of GBC. CaGB
is linked to the female gender and certain geographical ar-
eas in developing countries. It is influenced by factors like
female hormones, cholesterol metabolism, and Salmonella
infections. There are various factors that can contribute to
the development of gallstones. These include conditions
like porcelain gallbladder and Mirizzi’s syndrome, as well
as issues like pancreatic bile reflux. Additionally, a fami-
ly history of gallstones, smoking, chemical exposure, and
living in the Gangetic belt can also increase the risk. Ele-
vated levels of secondary bile acids and a diet high in fried
foods prepared with recycled oil are also associated with
a higher likelihood of developing gallstones [7, 8]. CaGB
is challenging to diagnose preoperatively due to vague
symptoms and the inaccessibility of the gallbladder for
biopsy. It often mimics benign gallbladder diseases and is
typically identified late in its progression. Early diagnosis
with surgical intervention is not always feasible, as most
patients present at an advanced, inoperable stage. There-
fore, as J.C. Roa et al. [6] emphasize, considering adju-
vant therapy is crucial. The prognosis for CaGB patients
largely hinges on disease severity and histological subtype.
Various tissue diagnostic techniques, such as bile cytolo-
gy, needle aspiration, and gallbladder biopsy, substantiate
clinical and radiological diagnoses [9].

According to U. Dutta et al. [8], India carries a sig-
nificant burden of gallbladder carcinoma, accounting for
approximately 10% of the global CaGB cases. Considering
potential underdiagnoses in these statistics, it is crucial to
ensure that individuals with this condition receive prop-
er treatment for an improved quality of life. Additionally,
S. Vuthaluru et al. [10] study indicates a projected signif-
icant increase in the global prevalence of GBC over the
next two decades, marked by regional and demographic

variations, further underscoring the importance of ad-
dressing this issue for enhanced patient outcomes.

The rationale for conducting this study lies in the crit-
ical need to address the challenges associated with missed
gallbladder malignancies. GBC is often diagnosed late,
resulting in poor prognoses. Therefore, this study sought
to investigate clinical, imaging, and intraoperative obser-
vations in patients diagnosed with CaGB, to elucidate the
factors contributing to missed gallbladder malignancy and
underscore the significance of recognizing predisposing
factors for early detection and intervention.

Materials and Methods

This retrospective study was conducted within the De-
partment of General Surgery at FH Medical College, span-
ning from September 2022 to March 2023. Over a period
of seven months, a total of 166 patients were admitted for
pre-operative assessment and anaesthesia check-up, spe-
cifically for cholecystectomy, a surgical procedure to re-
move the gallbladder. As part of the assessment process,
these patients underwent a comprehensive set of medical
evaluations including complete blood count (CBC), ran-
dom blood sugar (RBS) measurement, screening for viral
markers, chest X-ray, renal function tests, liver function
tests, and ultrasound of the whole abdomen. In cases where
there were suspicions of specific gallbladder conditions,
magnetic resonance cholangiopancreatography (MRCP)
was also conducted. Among the initial group, 153 patients
who were deemed fit for surgery due to the presence of
large gallstones or polyps underwent the cholecystectomy
procedure and were enrolled in the study.

It is noteworthy that individuals with a medical histo-
ry of conditions such as diabetes, hypertension, immune
compromise, or those who expressed unwillingness to par-
ticipate were excluded from the study. Furthermore, the ex-
cised gallbladders of all patients included in the study were
subjected to histopathological examination (HPE), allowing
for a more comprehensive assessment of the gallbladder
conditions, and contributing to the overall findings of the
study. For this, the extracted tissue is fixed in a preservation
solution like formalin to maintain its structural integrity be-
fore embarking on the intricate journey of processing. This
involves dehydrating the tissue with alcohol and clearing it
using substances like xylene, rendering it receptive to em-
bedding within paraffin wax blocks. These blocks serve as
the foundation for microtome sectioning, a delicate process
where the tissue is meticulously sliced into exceedingly thin
sections. These thin sections are then mounted onto glass
slides, a crucial preparatory step preceding the application of
specialised staining procedures. Staining the tissue sections
with dyes like haematoxylin and eosin facilitates the visual-
ization of cellular structures under the microscope, impart-
ing distinct colours to nuclei, cytoplasm, and various tissue
components. The final phase involves microscopic examina-
tion by skilled professionals, wherein the stained slides are
meticulously scrutinised to identify any aberrations in cel-
lular architecture, indicative of gallbladder carcinoma. The
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data were recorded in Microsoft Excel 2019 and presented
as mean + standard deviation for continuous variables and
frequency for categorical variables. The authors have col-
lected and preserved written participant consent per in-
ternational or university standards. The study also adhered
to the ethical norms of the Declaration of Helsinki [11].

Results

Of the 153 patients who were operated on, 30 had reports
suggestive of pre-malignant lesions in their histopathological
reports. Most of the patients were aged >50 years (80.00%),
and belonged to the lower middle class (40.00%). Female
preponderance was noted among the patients (Table 1).

Table 1. Demographic parameters of enrolled patients identified with CaGB

Demographic parameters

No. of patients [n = 30] Percentage (%)

<50 years 6 20.00
Age group
> 50 years 24 80.00
Male 12 40.00
Gender
Female 18 60.00
<18.5 6 20.00
18.5-24.9 2 6.67
25-29.9 3 10.00
Body mass index
30-34.9 6 20.00
35-39.9 8 26.67
>40 5 16.67
Upper class 3 6.67
Upper middle class 2 3.33
Socio-economic status Lower middle class 12 40.00
Upper lower class 10 33.33
Lower class 3 10.00
0-10 2 6.67
11-20 6 20.00
Duration of symptoms (weeks) 21-30 7 23.33
31-40 5 16.67
>40 10 33.33

Source: compiled by the authors

Abdominal pain was the predominant complaint,
reported by a significant majority of patients, with 26 in-
dividuals (86.67%) expressing this symptom. Weight loss
was the second most common complaint, though notably
less frequent, reported by 8 patients (26.67%). A smaller
percentage of patients complained of jaundice (6.67%) and

30

25

No. of patients
7

vomiting (6.67%), indicating less frequent but notable clin-
ical presentations. This data underscores the prevalence of
abdominal pain as a primary symptom in gallbladder con-
ditions and highlights the need for vigilant assessment and
consideration of less common symptoms for early detec-
tion and diagnosis (Fig. 1).

26
20 l
8
10
2 2
’ - - T

Abdominal pain Weight loss

Jaundice Vomiting

Figure 1. Chief complaints of patients identified with CaGB

Source: compiled by the authors
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When examining the duration of symptoms, it was no-
table that 10 patients had symptoms lasting longer than 40
weeks, while 6 patients reported symptoms lasting between
11 and 20 weeks. After observing weight loss as one of the
presenting complaints, it was recorded that most patients
(26.67%) had a body mass index (BMI) of 35-39.9 kg/m?

(Table 1). Data pertaining to the history of smoking reveals
that among male patients, 6 individuals (20.00%) report-
ed a history of smoking, while 3 (10.00%) did not have a
smoking history. For female patients, 2 individuals (6.67%)
indicated a history of smoking, while the majority, 19 pa-
tients (63.33%), reported no history of smoking (Fig. 2).

2 19
w 16
-
g
=
< 6 m Male
& 10
° 8 3 m Female
Z 6 2
4
2
0

Present

Absent

Figure 2. History of smoking in patients identified with CaGB

Source: compiled by the authors

According to the HPE, most of the females had
cholelithiasis with intestinal metaplasia (n = 10), while
most of the males had cholelithiasis with foci of intes-
tinal metaplasia (n = 6) (Table 2). Another histopatho-
logical finding was suggestive of chronic cholecystitis
with cholelithiasis, acute on chronic cholecystitis with
cholelithiasis and cholelithiasis with xanthochromatous.

The preoperative ultrasonography (USG) showed no
evidence or suspicion of malignancy, revealing stones
(40.00%) in most patients. Of these 30 CaGB patients, 15
patients had USG findings of chronic cholecystitis, where-
as the rest of them had polyploid mass (26.67%), difficult
cholecystectomy (13.33%) and thickened wall (10.00%) of
>10 mm (Table 2).

Table 2. Findings of patients identified with CaGB

Findings No. of patients [n = 30] Percentage (%)
Single stone 12 40.00
Adenomyomatosis 8 26.67
USG features Wall thickening, stones 4 13.33
Multiple stones 3 10.00
Wall thickening, single-stone 3 10.00
L . . Male/female ratio Male/female (%)
Cholelithiasis with intestinal metaplasia 0/10 0/33.33
Cholelithiasis with foFi of intestinal 9/0 30.00/0
HPE metaplasia
Cholelithiasis with afienomatous 0/3 0/10.00
hyperplasia
Cholelithiasis with foci gf adenomatous 6/5 20.00/16.67
hyperplasia
Shrunken fibrotic gall bladder with 15 50.00
stone (chronic cholecystitis) ’
Intra-operative Polyploid mass 26.67
finding Difficult cholecystectomy 4 13.33
Thickened wall 10.00

Source: compiled by the authors

Among those with premalignant findings in HPE re-
ports, 16 patients with elevated liver function test values
and 4 patients with elevated glucose values were observed.
HPE of these CaGB cases revealed that most were confined

to the gallbladder wall and did not exhibit signs of ad-
vanced disease, as the most frequently observed stage was
Tis (Carcinoma in situ), with 11 patients (36.67%) falling
into this category. T'1la was the second most common stage,
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accounting for 8 patients (26.67%), followed by T2b with 5
patients (16.67%). T2a included 4 patients (13.33%), and
T1b had the smallest representation, comprising 2 patients
(6.67%). This data reflects a spectrum of tumour stages,
with a substantial number of patients presenting at early
Tis and T1a stages, potentially offering better prospects for

intervention and management, while others are diagnosed
at more advanced T2 stages, posing greater challenges for
treatment and prognosis. Understanding this distribution
is vital for tailoring treatment strategies based on the spe-
cific T-stage of the tumour, as per the American Joint Com-
mittee on Cancer (AJCC) 8" classification [12] (Fig. 3).

12 11
10
] 8
3 8
g 6 5
e 4
S
S 4 2
Z
: e
0

TIS
(Carcinoma in situ)

T1A

T1B T2A T2B

Figure 3. T-Stage of tumour of patients identified with CaGB

Source: compiled by the authors

In this study, the histopathological analysis indicat-
ed that all the missed gallbladder malignancies displayed
characteristics consistent with adenocarcinoma. Among
patients with pre-malignant lesions, predominant symp-
toms included abdominal pain, emphasizing its impor-
tance in gallbladder conditions. Missed malignancies were
often confined to early stages (Tis and T1a), suggesting po-
tential for effective intervention, but consistently displayed
adenocarcinoma characteristics, highlighting the need for
improved detection methods.

The study highlights a notable association between the
prolonged duration of symptoms and the advancement of
gallbladder malignancies. Patients enduring symptoms for
over 40 weeks often presented with more advanced tumour
stages. Additionally, the prevalence of specific symptoms,
particularly abdominal pain, underscores its pivotal role
as a predominant complaint among patients with missed
malignancies. This emphasizes the significance of not over-
looking common symptoms, as they might indicate un-
derlying pathological conditions. This comprehensive ex-
amination and consideration of risk factors within patient
assessments align with the broader goal of enhancing early
detection strategies. It also emphasizes the imperative need
for multidisciplinary collaboration among healthcare pro-
fessionals to create more comprehensive and effective diag-
nostic and intervention protocols. Overall, the integration
of these insights into clinical practice can substantially im-
pact the timely detection and management of gallbladder
conditions, potentially altering patient outcomes positively.

Moreover, the examination results, notably the ultra-
sound findings, exhibited certain patterns potentially asso-
ciated with neglect or oversight of precancerous changes.
A substantial portion of patients with missed gallbladder

malignancies displayed ultrasound features indicative of
chronic cholecystitis or polyploid masses, which might
have led to a misinterpretation or underestimation of the
severity of the underlying conditions. Furthermore, the his-
tory of smoking, although not overwhelmingly prevalent,
demonstrated a discernible trend among some patients.
This association calls for a more comprehensive consider-
ation of lifestyle factors and their potential impact on the
development and progression of gallbladder malignancies.

Discussion

Gallbladder carcinoma typically develops in individuals
between their 6" and 7* decades of life and shows a high-
er incidence among females [2, 12, 13], consistent with
the data presented in the current study. The average age of
GBC patients in the present study was 61.25 years, whereas
M.H. Rather et al. [13] reported an average age of 60.07
years in their study. In this study, the prevalence of gall
bladder cancer was observed to be 19.6%, which stands in
contrast to the lower incidence rates documented in pre-
vious investigations, with reported ranges spanning from
0.2% to 3.3% [13-15]. In the current study, a significant
proportion of patients diagnosed with CaGB were found
to be from the lower middle class (40.00%), followed by
the upper lower class (33.33%), the lower class (10.00%),
the upper class (6.67%), and the upper middle class (3.3%).
These socioeconomic distribution patterns were also noted
by M.H. Rather et al. [13], who observed a similar trend,
with most of their patients originating from lower socio-
economic backgrounds. They further posited that such so-
cioeconomic challenges might lead to delays in accessing
cholecystectomy, potentially contributing to the elevated
incidence of GBC. In the current study, the majority of

10 International Journal of Medicine and Medical Research, 2023, Vol. 9, No. 2
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CaGB patients exhibited a BMI falling within the range of
35 to 39.9 kg/m?, underscoring a substantial association
between a high BMI and CaGB. This association was con-
sistent with the findings of M.H. Rather et al. [13], who re-
ported that a significant portion of their patients had BMIs
within the 35-39.9 kg/m? range.

Moreover, the current study revealed a substantial
history of cigarette smoking, particularly among male
patients. In this study, the dominant symptom report-
ed was abdominal pain, accounting for 86.67% of cases,
tailed by weight loss, jaundice, and vomiting. The duration
of symptoms ranged from a minimum of 0-10 weeks to
a maximum of over 40 weeks before undergoing surgical
procedures. Similarly, M.H. Rather et al. [13] also found
that abdominal pain was the predominant symptom, af-
fecting over 90% of their patients. Clinically, patients in
study by N. Singh et al. [14] commonly presented with
right upper quadrant abdominal pain and vomiting, with
durations spanning from two to eight months. Pain in the
right upper quadrant, loss of appetite, nausea, and vomit-
ing were the most frequently reported symptoms among
individuals experiencing these issues, consistent with the
present study’s findings. Notably, late-stage GBC often ex-
hibits symptoms distinct from typical biliary colic, often
including malaise and weight loss [16]. In a different study
by V. Jha et al. [2], the primary symptom observed in the
majority of patients was pain in the right hypochondri-
ac region, experienced by 89% of the study participants.
Subsequently, a smaller proportion reported symptoms of
nausea and vomiting (6%), while epigastric pain was noted
in 3% of cases. In this study, the preoperative USG of pa-
tients with CaGB revealed various findings, including the
presence of stones in 40.00% of cases, adenomyomatosis
in 26.67% of cases, wall thickening combined with stones
in 13.33% of cases, multiple stones in 10.00% of cases, and
wall thickening alongside a single stone in 10.00% of cases.
It's noteworthy that the majority of patients’ ultrasonog-
raphy results indicated the presence of either stones or
adenomyomatosis [13]. Among the patients in the study
by V. Jha et al. [2], chronic calculous cholecystitis was
the most frequently observed condition in 3,765 patients
(78.43%). Chronic acalculous cholecystitis was reported
in 960 patients (20%), while xanthogranulomatous chol-
ecystitis was observed in 40 cases (0.83%). Additionally,
10 cases (0.20%) presented with mucocele, 4 cases (0.08%)
exhibited adenomyomatosis, and a singular instance of
a cholesterol polyp was identified. Gallstones are signifi-
cant comorbid risk factors (70-98%) and the incidence of
CaGB related to cholelithiasis ranges from 0.3% to 12% [2,
4, 14]. Oestrogen has been implicated as a factor leading
to increased cholesterol supersaturation in bile, potentially
contributing to the pathogenesis of CaGB associated with
gallstones [17]. Gallstones were observed in 74% of all ne-
oplastic cases, consistent with the findings of the studies
mentioned above. Remarkably, individuals with symp-
tomatic gallstones are at a heightened risk of developing
CaGB compared to those with asymptomatic gallstones,

with cholesterol stones emerging as the predominant cause
of symptomatic gallstone formations [18].

The current study’s intraoperative observations of
patients with CaGB revealed diverse findings. Approxi-
mately half of the patients presented with a shrunken, fi-
brotic gallbladder containing stones, while the remaining
patients exhibited polypoid masses (26.67%), challenging
cholecystectomies (13.33%), and gallbladder walls with
a thickness of > 10 mm (10%). Similarly, in the study by
N. Singh et al. [14], most CaGB cases were characterised
by the presence of gallstones and variable wall thickness,
as observed both through imaging and gross morphology.
Upon gross inspection, 55% of the specimens displayed
gallbladder wall thickening in 11 out of 20 cases, while mu-
cosal ulceration was found in two cases (10%). Notably, in
35% of instances, there were no discernible preoperative or
macroscopic indications suggestive of malignancy [2]. The
majority of CaGB cases in the current study, upon HPE,
did not manifest advanced disease characteristics and were
primarily confined to the gallbladder wall. In the present
study, Tis (Carcinoma in situ) was the most frequently en-
countered stage, with T1a being the second most common
stage. Correspondingly, M.H. Rather et al. [13] observed
that 5 cases fell within the Tis stage, while 4 cases were cat-
egorised as T1a. Similar findings were reported by V.P. Bas-
tiaenen et al. [19], B.J.G.A. Corten et al. [20]. V. Jha et al. [2]
identified two cases of CaGB at the pathological tumour
2 (pT2) stage. In the case of Tis and pT1la tumours, sim-
ple cholecystectomy is typically sufficient, and the 5-year
survival rate is nearly 100%. However, for pT1b tumours,
more extensive radical resection is recommended. For pT2
tumours, there is a notable enhancement in the 5-year sur-
vival rate, increasing from 20% to 70% when a straightfor-
ward cholecystectomy is succeeded by a comprehensive
radical cholecystectomy subsequent to the diagnosis of
CaGB. Hence, HPE should be performed on all surgically
resected gallbladders since it is the sole diagnostic tool ca-
pable of accurately detecting CaGB, ultimately enhancing
patient survival when compared to CaGB [2]. The present
study highlights the complexity of accurately anticipat-
ing malignancy in all samples solely relying on imaging
or macroscopic features. It emphasizes the importance of
evaluating the depth of invasion in CaGB since surgical
approaches are contingent upon accurate staging. In the
current research, HPE revealed that all cases of gallbladder
malignancies exhibited characteristics consistent with ade-
nocarcinoma. These findings align with those from a prior
study [10]. Adenocarcinoma of the pancreaticobiliary sub-
type is the most prevalent subtype observed in histopatho-
logical examinations, constituting around 90-95% of all ob-
served gallbladder malignancies. Subsequently, squamous,
or adenosquamous carcinomas emerge as the subsequent
prevalent subtypes [1, 16, 21]. Most malignant cases in the
present study also manifested characteristics consistent
with adenocarcinoma, which is consistent with the scien-
tists’ findings N. Singh et al. [14]. Gallbladder carcinoma
primarily affects individuals in their 6 decade of life, with
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higher incidence in females. Socioeconomic factors con-
tribute to delayed access to cholecystectomy. Adenocarci-
noma is the prevalent subtype, emphasizing the need for
accurate staging for optimal treatment.

Conclusions

Ignorance or neglect of certain risk factors can significantly
impact the progression from precancerous lesions to ma-
lignancy. The study underscores the significance of vigi-
lant assessment, particularly in individuals aged over 50,
belonging to the lower middle class, and presenting with
abdominal pain, which emerged as a predominant and ear-
ly symptom in missed gallbladder malignancies. Notably,
weight loss, jaundice, and vomiting, though less frequent,
were also reported, emphasizing the need for considering
diverse clinical presentations for early detection. Histo-
pathological findings revealed premalignant lesions pre-
dominantly in females with cholelithiasis and intestinal
metaplasia. The prevalence of adenocarcinoma in missed
gallbladder malignancies calls for increased awareness and
thorough evaluation, with a diverse spectrum of tumour
stages observed. The distribution of early and advanced

stages highlights the importance of tailored treatment
strategies based on the specific T-stage, to improve inter-
vention and management outcomes. Overall, these findings
stress the critical importance of comprehensive assessment
and timely diagnosis for effective management of gallblad-
der malignancies. One limitation of this study is its retro-
spective nature, which relies on historical patient data. This
could result in potential data gaps or inconsistencies due to
the absence of real-time data collection. Additionally, the
study’s relatively small sample size of 30 patients may limit
the generalizability of the findings to a larger population.
Future study on gallbladder malignancies should prioritize
prospective studies with a larger, diverse patient cohort for
real-time data collection and a longitudinal approach, fos-
tering collaboration among healthcare institutions to im-
prove early diagnosis and intervention strategies.
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MponyLweHa 3A08KiCHA NYXAMHA XXOBYHOIO MiXypda:
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AHoTaLif. HegoouiHeHicTh HOMIMPEHOCTI KAPLMHOMY XXOBYHOTO MiXypa, sIKa € JOMIiHYI09010 (POPMOIO 3/I0SAKICHOTO 3a-
XBOPIOBAaHH KOBYHYX IIUIAXIB, IPeCTaB/LAE€ CYTTEBY 3arpo3y depes Il 6e3CHMITOMHMIT Iporpec. TakuM YMHOM, MEeTOIO
poboTu 6y/o IpoaHaisyBaTy KIiHiYHI, iMe[PKMHIOBI Ta iHTpaollepalliliHi pe3y/IbTaTi y BUIIaKaX KapIIMHOMY )KOBYHO-
ro Mixypa. Lle peTpocleKTVBHe JOCTII>KeHHA IIPOBOAMIOCA 3 BepecH:A 2022 poky 1o Oepesenb 2023 poky Ha Kadenpi
3arajbHoOI Xipyprii MemuaHoro xonemky FH. Y Hpomy B3su yyacTb 153 nmanieHTy, Axi 6yn1u BU3HaHI IpUAATHUMM JI
omepauii Ta npoinym npouenypy. Ilanientam 6ynmm nposeneHi pi3Hi fiarHOCTUYHI Ta 1a60PaTOPHi TeCTH, BKIIOYAI0YN
aHaJIi3 KpOBi, BUIIaJIKOBe BU3HAYEeHH: PiBHA I[yKPY B KPOBI, BipycHi Mapkepy, peHTreHorpadito rpygHol KIiTky, QyHKI-
OHaJIbHI IPOOV HUPOK Ta MeYiHKIM, @ TAKOX Y/IBTPa3ByKOBe HOCTIKEHH BCi€l YepeBHOI IOPOXXHUHIL. 3pasKy YKOBYHOTO
Mixypa 6y HalpaBJieHi Ha ricTOIIaTO/IOTiYHe JOCTiIKeHH, pe3y/IbTaTu AKoro 6y 3adikcoBaHi Ta mpoaHanizoBaHi. ¥
ricronaTonoriynyx 3BiTax 30 3i 153 mauienTis, AKi OTpUMYyBaIM XipypridHe JTiKyBaHH:A, BiIMi4€HO O3HAKM IIepePaKOBMUX
ypaxeHb. YacToTa 3aXBOPIOBAaHHSA BMUABWIACA BUIIOK cepef XiHOK. Cepen uyx 30 mamieHTiB 22 Manyu AiarHOCTOBAaHY
YIBTPa3BYKOBMM IOCTIKeHHAM >KOBYHOKAM SIHY XBOPOOy 3 TOCTpUM ab0 XpOHIYHMM XOTEUMCTUTOM, TOAI AK 8 mari-
€HTIB MaJIi >KOBYHOKAM SHY XBOpoOy 0e3 IOTOBIIEHHA CTiHKM XOBYHOro Mixypa. KpiM Toro, 9 3 nux manienris Mamm
(oxanbHy/HelpaBWIbHY/TOBIIMHY CTiHKM 210 MM. 3arajoM y 16 HalieHTiB crocTepiranacs mifBMINeHa aKTMBHICTD
(GYHKIIIT neyiHky, a y 4 — MigBNUINEHNII piBeHb IIIOKO3Y Cepefl TUX, Y KOTO B IiCTONATONOr YHMX 3BiTax 6y/10 BUABICHO
nepefpakoBi ypaxkeHHs. e mociiyKeHHA MiIKpeCTI0e HEBIOBMMMI XapaKTep paKy >KOBYHOTO MiXypa, Haro/IoIylo4n Ha
HeoOXigHOCTI Bce6iuHOI, peTebHOI NepeoepaliiiHoOl OLiHKY Ta MY/IBTUYICHVIDTIHAPHOTO AXOAY A1 3abe3ledeHHA
PaHHbOIO BUABJIEHHSA Ta MiKyBaHHA

KAIO4OBI CAOBQ: anapocKomivHa XOMeUCTEKTOMisA; KAPIMHOMA KOBYHOTO MiXypa; riCTOIaTONOriYHe JOCTiKEHHS;
KOMII'I0TepHa ToMorpadis
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Tenzel flap for reconstruction of full-thickness inferior ocular
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Abstract. The relevance of this study lies in the development and implementation of an effective method of the Tenzel
flap for the reconstruction of full-layer defects of the lower eyelid after resection of basal cell carcinoma. The purpose of this
scientific study was to reconstruct the lower eyelid after resection of basal cell carcinoma using the Tenzel flap method and
to investigate its effectiveness and results. The main feature of the surgical procedure was the use of a semicircular rotary
Tenzel flap to repair moderate eyelid defects. This method involved the formation of a flap that starts from the outer corner
of the eye, then moves up and along the temple, without crossing the outer edge of the eyebrow. After that, lateral cantolysis
was used. The uniqueness lies in the ability to effectively correct moderate eyelid defects in one step, which simplifies the
surgical process and minimises trauma to the patient. A significant condition in this procedure is the preservation of the
tarsal plate on both sides of the excision, which allows preserving the structural integrity of the eyelid. Furthermore, this
modification involves the use of the chondrocytic part of the nasal septum as a substitute and shows the effectiveness
of this approach in the reconstruction of the eyelid after removal of basal cell carcinoma. Thus, the specific feature of
the described surgical intervention is its effectiveness for moderate eyelid defects and the possibility of using modified
methods of substitutes for complex defects. Given the results of the study, this modified method may become a major
step in the treatment of patients with basal cell carcinoma, contributing to satisfactory cosmetic and functional results

Keywords: carcinoma; plastic surgery; non-melanoma malignant tumours of the lower eyelid; microsurgical
methods of eyelid reconstruction; surgical methods of treatment
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The relevance of this study lies in the fact that basal cell car-
cinoma (BCC) is the most common malignancy of the eye-
lids, accounting for up to 90% of all malignant tumours [1].
As noted by S. Yinon et al. [2], more than 50% of basal cell
carcinomas occur in the lower eyelid, 30% in the medial
corner of the eye, 15% in the upper eyelid, and 5% in the
lateral corner of the eye. The development of basal cell car-
cinoma is caused by exposure to ultraviolet rays, genetic
factors, age, scarring, and chronic skin damage. The studies
by K. Taniguchi et al. [3], C. Barrancos et al. [4] found that
sunlight exposure is the main environmental cause of BCC,
with the development of the disease being related to the

Suggest Citation:

nature of the exposure. The disease has local growth and is
characterised by painless spread to the surrounding tissues.
Undetected and incurable tumours are doubling in volume
every year. The periorbital area is a place where BCC can
show aggressive and invasive growth. Given the extensive
vascular system, sparse connective tissue and particularly
thin skin, basal cell carcinoma can easily penetrate tissues
and spread to the surrounding areas, complicating the
treatment process. Invasion usually requires orbital exen-
teration, as noted by N.J. Damico et al. [5]. There are sev-
eral treatment options for basal cell carcinoma. S.K. Zoll-
ner et al. [6] point out that the choice of treatment depends
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mainly on the risk of recurrence, which depends on the
presence or absence of aggressive clinical and histopatho-
logical features. Depending on the size and location of the
lower eyelid defect after surgical resection of the BCC and
other factors, there are different methods of reconstruction.

Thus, C. Trigaux et al. [7] highlight the problem of re-
construction of total defects of the upper eyelid and com-
pare their approach with already known methods. The
technique included three clinical cases where it was nec-
essary to remove tumours of the upper eyelid, leading to
total defects. A two-stage procedure was used for the re-
construction, including a folding Mustard flap, a rotational
flap, and lateral canthoplasty using a periosteal bipedic flap
and a Tenzel flap. The results of the study suggest that this
approach is an alternative for the reconstruction of total
upper eyelid defects. S. Abbasi et al. [8] compared the effec-
tiveness of the Tenzel and Cutler-Beard reverse flap in cases
of upper eyelid defects. The results showed that the reverse
Tenzel flap was superior due to its lack of complications,
one-stage surgery, and rapid healing compared to the Cut-
ler-Beard flap, which caused problems with flap entropy
and retraction, requiring reoperation and delaying the heal-
ing process. A study conducted by J.B. Holds [9] examines
the problem of reconstruction of total eyelid defects. The
author describes the importance of an expanded arsenal
of techniques to achieve the best possible surgical results.

Various methods of reconstruction after resection of
basal cell carcinoma of the lower and upper eyelids high-
light the need for an individualised approach to achieve the
best possible surgical results. Therefore, the purpose of this
study was to investigate and implement an effective method
of reconstruction for basal cell carcinoma, specifically the
Tenzel flap method, to improve the results of treatment and
eyelid reconstruction.

Materials and Methods

This study involved a patient aged 80 years who was diag-
nosed with nodular basal cell carcinoma of the lower eye-
lid. The study was conducted at the Department of Plastic,
Reconstructive and Aesthetic Surgery, L. Pasteur Univer-
sity Hospital and the Faculty of Medicine of Pavol Jozef
Saférik University in Kosice during July and September
2022. Before the patient was included in the study, it was
found that there was no history of obesity, alcohol con-
sumption, diabetes, Cushing’s syndrome, and long-term
use of corticosteroids and medicines that affect lipid levels,
such as corticosteroids and oestrogens. After explaining
the purpose of the study and filling out the consent form,
the dermatologist conducted a medical examination, and
personal information such as age, gender, location of the
lesion and, ultimately, the histopathological type of tu-
mour was recorded in a developed information form. No-
tably, the patient’s preoperative blood test was performed
according to the routine surgical treatment of patients in
the hospital (5 mL of intravenous blood taken after 8 hours
of fasting). The obtained values corresponded to the dis-
ease process and did not reveal any parameters that would

cause restrictions for the operation, and the data obtained
were entered into the information form. After the biopsy,
the diagnosis of the biopsy was confirmed by a dermatol-
ogist through microscopic analysis of the lesion. Both his-
tological and cytological methods were used. The analysis
revealed oval, round, and spindle-shaped cells.

For the reconstruction, authors used the Tenzel meth-
odology, which included the following steps. The Tenzel
flap method is one of the techniques for restoring the lower
eyelid after removal of a tumour or other surgical proce-
dure. However, for the best defect reconstruction, the Mus-
tard method was also used in this study due to the specific
needs of the patient and the characteristics of the defect,
which required a more detailed and individualised recon-
struction. This technique allows for the reconstruction of
defects to be tailored to the patients individual character-
istics and provides greater coverage of the defective area.
Surgical intervention was performed under local anaes-
thesia with propofol sedation, using a 27G-30G needle,
and 0.5-1% bupivacaine with epinephrine 1:100,000. The
equipment used during the operation is presented in Fig-
ure 1 and described below.

Figure 1. Main devices and equipment
used during the operation

Notes: A - iris scissors; B — Stevens scissors; C - surgical
callipers; D — bulldog clamps; E - skin retractors; F — arterial
forceps; H - tissue forceps; I - small forceps; ] - large Adson’s
forceps; K — Vannas spring scissors; L — Westcott tenotomy
scissors; M — needle holder with a lock; N - eyelid mirror
Source: photographed by the authors of this study

First of all, this is a step in which the affected BCC
tissue was marked and resected using a standard surgical
procedure. Then the upper flap was separated from the
upper eyelid for further reconstruction. At the next stage,
a small incision was made on the upper eyelid to create a
fascia flap, which was then used for reconstruction. The
fascia flap created on the upper eyelid was transferred and
fixed at the site of the defect. This allowed restoring the
eyelid structures. At the end of the procedure, the results
were evaluated. This technique required great precision
and experience from the surgeon. Subsequently, the upper
flap was transplanted to the lower eyelid to close the defect
and restore the anatomy. After the surgery, the patient was
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under systematic observation and constant monitoring of
the postoperative field for a week.

The results of functional recovery and the cosmetic
effect of the reconstruction were assessed using standard-
ised scales and clinical indicators. The study was conducted
following the ethical standards of the World Medical As-
sociation’s Declaration of Helsinki “Ethical Principles for
Medical Research Involving Human Subjects” and the in-
ternational standard “Good Clinical Practice” - ICH GCP,
which define the general principles and requirements for
all clinical trials involving human subjects [10, 11]. The pa-
tient has given their informed consent to take part in the
study and to use this treatment.

Results

The first stage of surgery included marking and resection
of the affected basal cell carcinoma tissue according to the
standard procedure. This key step was aimed at complete
removal of the tumour while minimising damage to the
surrounding healthy tissue. In this study, authors chose the
method of reconstruction of the lower eyelid after prelim-
inary surgical removal of the tumour, which is presented
in Figure 2.

Figure 2. Nodular basal cell carcinoma
of the lower eyelid
Source: photographed by the authors of this study

When the defect is moderate within 30-60%, it is pos-
sible to use a semicircular Tenzel rotary flap. The incision
line of the semicircular Tenzel's musculocutaneous flap
started from the outer corner of the eye and led upwards
and temporally, without crossing the border of the outer
edge of the eyebrow. Figure 3 shows this stage of the op-
eration. Next, the flap was separated for further use in the
reconstruction procedure.

The flap was transferred and fixed at the site of the de-
fect, which allowed restoring the anatomical structure of
the eyelid. This stage required great precision and experi-
ence from the surgeon, as the quality of the reconstruction
depended on it. Then lateral cantolysis was performed. Af-
ter direct suturing of the edges of the defect, the entire flap
was mobilised, and a new external angle was formed. This
flap was used to close the anterior plate (skin and muscle),
but it did not eliminate the defect in the posterior plate.
The main condition for this procedure was to preserve the
tarsal plate on both sides of the excision.

Figure 3. Condition of tumours after removal
with a 5 mm safety line
Source: photographed by the authors of this study

In this study, the patient who took part in the study
required a modification of the Tenzel flap method, which is
the Mustard technique, where the incision line is extended
to the preauricular region. The Mustard method is distin-
guished by the fact that the incision line is extended to the
preauricular region, which gives surgeons more flexibility
in the shape and positioning of the flap. Considering the
needs of a particular patient and the specifics of the de-
fect, the Mustard method was the best choice to ensure a
comprehensive and accurate reconstruction. Its application
helped to consider the anatomical features and ensure the
best restoration results, which is important for improving
the functional and aesthetic aspects of the patient. Figure 4
shows this stage of surgery.

Figure 4. Reconstruction of the Tenzel flap
with a tarsal replacement
Source: photographed by the authors of this study

For defects affecting both the anterior and posterior
eyelid laminae, the residual tarsal plate does not allow for
a straight suture. Therefore, plastic surgery was performed
using the Tenzel flap method with the use of pre-plate sub-
stitutes (suitable materials can be ear cartilage, chondro-
saline part of the nasal septum or nasal mucosa, possibly
synthetic substitutes). Figure 5 shows the place where the
chondromycotic part of the nasal septum was taken.
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Figure 5. Replacing the bridge of the nose -
chondromucous part of the nasal septum
Source: photographed by the authors of this study

The use of the chondromycotic part of the nasal sep-
tum in surgical interventions was conditioned by several
factors. The chondromucosal part of the nasal septum is a
biocompatible tissue because it contains chondral compo-
nents. This can help reduce the risk of rejection and improve
the healing process after surgery. The chondromucosal part
of the nasal septum has high structural strength and can
be used to restore and maintain structures that have lost
their integrity due to disease or surgery. The nasal septum
is easily accessible for surgery, and its use for chondromu-
cosal tissue harvesting can reduce the need for additional
graft sites. Chondromucosal tissue can be well modelled
and adapted to the specific needs of reconstruction. This
allowed the surgeons to create a precise and individualised
shape according to the patient’s anatomy. Figure 6 shows
the most chondromycotic part of the nasal septum, which
was used in this study.

Figure 6. The bridge of the nose
is a chondromucous part of the nasal septum
Source: photographed by the authors of this study

Therefore, the use of the chondromucous part of the
nasal septum can be the chosen strategy to achieve the
best results in reconstructive surgery, providing not only
functionality but also aesthetic restoration. Thanks to the
Mustard method and lateral cantolysis, it was possible to
preserve the tarsal plate on both sides of the excision and
ensure effective reconstruction of medium-sized defects in

one step. A modified technique was also used, which in-
cluded the use of pre-orbital substitutes for defects affect-
ing both eyelid plates. This modification of Tenzel's method
showed positive results, especially when using the chon-
drosaline part of the nasal septum as a substitute, which
confirmed the effectiveness of these surgical approaches.
Figure 7 shows a patient with lower eyelid reconstruction
with a Tenzel flap after resection of basal cell carcinoma.

Figure 7. Patient with reconstruction of the lower eyelid
with a Tenzel flap after resection of basal cell carcinoma
Source: photographed by the authors of this study

After the procedure, the results were evaluated, paying
attention to functional recovery and cosmetic effect. Re-
producing the anatomy and ensuring the best appearance
were the priority goals. The patient was subjected to sys-
tematic observation and constant monitoring for a week af-
ter the operation. This included tests that helped determine
the patient’s health and identify possible reactions to the
surgical procedure. Thus, the results of the surgical inter-
vention demonstrate a high level of precision and experi-
ence, which contributes to successful reconstruction. Post-
operative observation and evaluation confirm the quality
of functional and cosmetic recovery, making this method
effective in the treatment of basal cell carcinoma.

After reconstruction using the Tenzel flap method in
a patient with nodular basal cell carcinoma of the lower
eyelid, it is important to note the positive aspects associ-
ated with the restoration of functionality and appearance.
Visual function was investigated and monitored during the
postoperative period. During the recovery, the patient’s eye
function was observed and evaluated based on close moni-
toring. The reconstruction helped to restore eyelid mobility,
which is a key aspect for comfort and daily activity. When
assessing the results of the reconstruction, authors consid-
ered not only medical effectiveness, but also the patient’s
comfort during normal activities and life. The reconstruct-
ed area was subjected to scrutiny in terms of cosmetic effect
and aesthetic appearance. Efforts were made to bring the
reconstructed area as close as possible to its natural appear-
ance, considering cosmetic aspects. In addition, postopera-
tive monitoring was carried out for a week. This period made
it possible to consider the dynamics of the patient’s condi-
tion and conduct the necessary tests to assess their health
and identify possible reactions to the surgical procedure.
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The reconstruction of the lower eyelid using the Tenzel
flap method proved to be successful and effective. Func-
tional aspects were restored, and the appearance is as close
to natural as possible. Postoperative monitoring confirmed
a stable condition and no negative reactions. Thus, the find-
ings of this study confirm the success and effectiveness of
the Tenzel flap method in the reconstruction of the lower
eyelid after resection of basal cell carcinoma.

Discussion
Scientific research and reconstruction of the lower eyelid
after resection of basal cell carcinoma is an active area in
plastic and reconstructive surgery. Many plastic surgeons
use the Tenzel technique to reconstruct tissue after tumour
removal and other surgical interventions. M.L. Ramsey et
al. [12] highlighted the importance of choosing the best
possible eyelid reconstruction strategy, considering the
characteristics of the defect, such as thickness, size, and
location. It was found that the ideal method should have
several key characteristics, such as maintaining contact
without irritation of the bulbar conjunctiva and cornea,
comfortable support, versatility for different types of de-
fects, ease of performance, and minimal damage to the do-
nor tissue. Defects of less than 25% of the eyelid area can
be closed without complications, while larger defects often
require the use of free tissue grafts or flaps. In this study,
the Tenzel technique is noted as the best possible choice
for restoring anatomy and function after resection of the
affected tissue, especially in the case of an elderly patient,
and contributes to the expansion of opportunities and the
introduction of innovative approaches in medical practice.
Analysis of the study conducted by Y. Yan et al. [13] focus-
es on the use of a full-thickness skin graft (FTSG) and local
random flaps for the reconstruction of defects in the ante-
rior lid plate. The experiment demonstrates the effective-
ness of FTSG for simple defects and the possibility of com-
bining it with vascularised posterior plate replacements for
bilamellar defects. Notably, to achieve aesthetic results, it is
important to choose donor sites that have a similar colour,
thickness, and texture to the periocular area, such as the
tissues of the ipsilateral or contralateral eyelid, retroauric-
ular, inner brachial and supraclavicular areas. Complica-
tions associated with this technique include hypertroph-
ic scarring, but they can be treated with massage, steroid
ointments, and silicone gels. The use of these methods
helps to improve the cosmetic result after surgery. In this
study, which involved an 80-year-old patient with nodular
basal cell carcinoma of the lower eyelid, the Tenzel tech-
nique was used to reconstruct the defect. Comparatively,
the choice of method is related to the nature of the defect
and its histopathological features. An important aspect is
the preservation of the aesthetic and functional result, as
well as the avoidance of complications, which should be
considered when choosing a reconstruction method for
basal cell carcinoma of the eyelid.

J. Prohaska et al. [14] and O. Ozgur et al. [15] discuss
various reconstruction methods for correcting upper eyelid

and periocular defects. Different types of rotational flaps,
including the Mustardé cheek flap and the Tripier orbcu-
laris muscle-dermal flap, can solve the problem of vertical
defects of the lower eyelid of various sizes. The advantages
and disadvantages of each method were analysed, consider-
ing the thickness of the cheek skin, invasiveness of the pro-
cedures, risks associated with facial nerve damage, and the
specifics of application in concrete clinical scenarios were
described. This experiment emphasises the importance and
effectiveness of the Tenzel flap method for reconstruction
in basal cell carcinoma, specifically, for the correction of
lower eyelid defects. The study confirms that the Tenzel
method has unique advantages over other reconstruction
methods, and its application in medical practice in Slovakia
is significant and relevant.

F. Bernardini & B. Skippen [16] and A.M. Hishmi et
al. [17] found that there are various methods of eyelid
reconstruction after removal of basal cell carcinoma, in-
cluding the use of Tenzel flaps and other modifications.
The variability of the methods lies in the size and location
of the flaps used, which depends on the location of the
defect and contributes to effective reconstruction. Specif-
ically, such methods as the semicircular rotary Tenzel flap
used to repair subtotal defects located far from the lateral
corner of the eye are described. The reversed Tenzel flap is
used to repair the upper eyelid and other defects, but has a
limited size, especially in the vertical dimension. The Fric-
ke temporal flap is used to reconstruct large defects of the
lower and upper eyelids, as well as lateral defects. Howev-
er, this procedure can lead to side effects, such as a raised
eyebrow and misalignment of the upper eyelid. The use
of the Fricke cheek flap instead of the frontal flap allows
for more available tissue and avoids raising the eyebrow.
Within the framework of the above study, the Tenzel tech-
nique was used for reconstruction, including the stages
of marking and resection of the affected BCC tissue, as
well as the isolation and transplantation of the upper flap
to close the defect and restore the anatomy. Compared
to previous studies that emphasised different methods of
eyelid reconstruction after basal cell carcinoma removal,
including the use of Tenzel and other modifications, this
study confirmed the effectiveness of the Tenzel method.

K. Yamashita et al. [18] and V. Malviya et al. [19] an-
alyse various methods of eyelid defects reconstruction,
including the use of ear cartilage grafts. Particular atten-
tion is paid to high aesthetic effect and reliable support,
which is not accompanied by visible atrophy or dissolution
of the graft, helping to avoid eyelid retraction and other
complications. However, the absence of an inner mem-
brane in such grafts, which is necessary for conjunctival
reconstruction, is emphasised, and discomfort from di-
rect contact of the eye with the unprepared surface of the
graft is noted. It is highlighted that the preservation of the
periosteum or the use of an oral mucosa graft can solve
this problem. Posterior plate defects that cover less than
60% of the horizontal length of the eyelashes can be cor-
rected with local tarsoconjunctival flaps, considering the
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configuration of the defects. Comparing the results, the
present study identifies the Tenzel method as an important
approach to reconstruction, specifically in basal cell car-
cinoma. This method is characterised by a high aesthetic
effect and reliable support, avoiding visible atrophy or dis-
solution of the graft, which helps to avoid eyelid retraction
and other complications.

Central defects affecting the lower tarsus and eyelid
have different reconstruction options depending on their
position. Previously, B. Skippen et al. [20] described that
these defects can be closed with a flap taken from the tar-
soconjunctiva and raised from the residual central upper
tarsus. Medial or lateral defects can be effectively repaired
using a tarsoconjunctival sliding flap from adjacent eye-
lid tissue, as described in the studies by PL. Custer &
M. Neimkin [21], J.A. Cha & K.A. Lee [22], and A. Tin-
klepaugh et al. [23]. Defects in the lateral corner of the
lower eyelid can be successfully corrected with a Hughes
tarsoconjunctival flap, which is transferred from the up-
per eyelid. Notably, these methods are simple and fully
utilise the residual eyelid, but for the stability of the re-
constructed eyelid, it is necessary to have an eyelid height
of at least 3-4 mm. On the contrary, the Tenzel method
requires an additional tarsal substitute due to the absence
of this element for the reconstruction of the upper part of
the flap. This method is effective and can be used to close
medium-sized defects in one step, but complications such
as upper eyelid retraction and entropion should be con-
sidered. Thus, the choice of eyelid reconstruction meth-
od should consider the individual characteristics of each
clinical case. The right choice of reconstruction method is
an essential aspect of BCC treatment, and lower eyelid re-
construction after tumour removal is important to main-
tain functionality and achieve the best possible cosmetic
results. Additional research and improvements in recon-
struction techniques may further improve the treatment
of patients with BCC.

Conclusions

This scientific medical study looked at methods of recon-
structing lower eyelid defects after surgical removal of a
BCC. It was found that the Tenzel flap method is the best
approach to the reconstruction of the lower eyelid after
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resection of basal cell carcinoma and confirmed that pre-
dicting the correct reconstruction technique is a key fac-
tor in achieving best results and preserving eyelid func-
tion. It was shown that creating a suitable reconstruction
plan and choosing the best method allows for individu-
alised treatment, providing patients with the best possi-
ble outcome that affects both their health and quality of
life. The described method of using a semicircular rotary
Tenzel flap is a unique and effective approach for the re-
construction of moderate eyelid defects. It simplifies the
surgical process and minimises damage to the patient,
allowing for effective correction of medium-sized defects
in one step. A major prerequisite for reconstruction is the
preservation of the tarsal plate on both sides of the exci-
sion, which helps to maintain the structural integrity of
the eyelid and promotes optimal functional recovery. It
was proved that the use of the chondrocytic part of the
nasal septum as a substitute and other modifications con-
firm the effectiveness of this approach in eyelid recon-
struction after removal of basal cell carcinoma, specifi-
cally for complex defects.

Thus, this study provides practicing surgeons with val-
uable conclusions and supports the use of the Tenzel flap
method as an effective and innovative means of reconstruc-
tion after resection of basal cell carcinoma. Studying the
effect of the Tenzel flap method on patients and different
variations of eyelid defects allows developing treatment ap-
proaches optimised for concrete clinical scenarios. A com-
parison of the effectiveness and advantages of the Tenzel flap
method with other already known reconstruction methods
may provide additional conclusions about its competitive-
ness. Further integration of this method can considerably
improve patient outcomes and expand the possibilities for
reconstruction in basal cell carcinoma, making this study
relevant and indicative of the introduction of new, more ef-
fective approaches into medical practice in Slovakia.
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AHOTAL,A. AKTyanbHICTD HOCTIIKEHHS MONATAE B po3poblLi Ta BIPOBajpKeHHI e()EeKTMBHOTO METOAY KIIAITS
TeHsens A peKOHCTPYKIii ITOBHOMIAPOBUX AedeKTiB HYDKHBOI MOBIKM IMiCIA pesekiii 6a3aJbHOKIITMHHOTO paxy.
Mertor0 fHaHOI HayKOBOi po60TH Oy/Ia peKOHCTPYKIIiA HVYDKHBOI MOBIiKM ITiC/IA pesekiii 6a3aTbHOKIITUHHOI KapLIMHOMU
3 BMKOPUCTaHHAM MeTORy KiaanTs TeH3end Ta HOCTIIKEHHA JOro eQeKTUMBHOCTI I OTPUMAHUX pe3ylbTaTis. ¥
XipyprivHOMy BTpY4aHHi OCHOBHY OCOO/IMBICTb CTAHOBMJIO BUKOPUCTaHHA HalliBKPYIVIOrO IOBOPOTHOTO KIaNTA TeHsens
IJIS1 BifTHOBJIEHHA NTOMipHUX ;[e(’peKTiB MOBiKM. 3a3HaYeHMIT METO] Hepe;[6aan (l)opMyBaHHH KIanTs, IKU TOYMHaBCSA
BiJl 30BHIIIHBOTO KyTa OKa Ta HAIIPABJIABCA BrOPY i B3JOBX CKPOHI, He epeTHHAIOUN MeXi 30BHIITHBOrO Kpalo 6poBH.
ITicna HbOro 3aCTOCOBYBABCH NaTepa/IbHII KAHTOMI3. YHIKa/IbHICTD IIO/IATA€ B MOXIIMBOCTI e(heKTMBHOIO BUIIPaB/IeHHA
noMipHUX e eKTiB MOBIKM 3a OAMH eTall, 10 CIPOILIYe XipypriuHuii poliec Ta MiHiMi3ye TpaBMaTH3alliio I MallieHTa.
Ba>xmBor yMOBOIO B Lill IpoLeaypi € 30epe>KeHHA Tap3albHOI IUVIACTMHM 3 000X OOKIB BMCIYeHHS, LIO [O3BOJAE
30epertu CTPYKTYpHy LimicHicth noBiku. [lo Toro >k, us Mopudikalis BKIOYaE€ BUKOPUCTaHHA XOHAPOLUTAPHOL
YaCTMHY HOCOBOI IIeperopofKy fAK 3aMiHHMKA i BUAB/AE e(eKTMBHICTb IIbOTO IIXOAy Y BifHOB/IEHHI MOBikM micis
BUfIa/IeHHA 6a3a/IbHOKIIITMHHOTO paKy. TaKyM 4MHOM, 0COOIMBICTD ONMCAHOTO XipypridyHOro BTPYYaHHA MOJIATAE B JIOTO
edeKTUBHOCTI [/Is1 MOMipHUX JieeKTiB MOBIKM Ta MOXK/IMBOCTI BUKOPUCTaHHS MOAM(pIKOBAaHMX METO/B 3aMiHHMKIB J/151
CKIagHMX fedeKTiB. BpaxoByiouu pe3ynibTaTu JOCIiKeHHS, el MoaM(ikoBaHNIT METO MOXKe CTaTU BaXK/IMBUM €TalloM
B JIIKyBaHHI Nalli€HTiB 3 6a3abHOKIITUHHOI KapLMHOMOIO, CIPUAIYY 3a0e3[eYeHHIO 3aJ0BI/IbBHIUX KOCMETHYHNX Ta
(YHKIIIOHaIbHUX pe3y/IbTaTiB

KAlovoBicAoBa: KapUMHOMa; IVIACTMYHA XipyPrisl; HEeMeTaHOMHI 3/I0AKICHI Iy X/IMHYM HY>KHbBOI ITOBIiKY; MiKPOXipypriuHi
METO/IM BilHOBJIEHHS MOBIK; Xipypri4Hi METOAM JIiIKyBaHHS
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Abstract. Low back pain is a frequent symptom with which patients turn to doctors of various specialities. This is
conditioned by its debilitating course and, not infrequently, to the lack of substantial improvement due to the conducted
treatment, resulting in the significant reduction in the quality of life. The purpose of the study was to assess the effect of a
medicinal food product and a nonsteroidal anti-inflammatory drug on the quality of life in patients with low back pain.
The quality of life was assessed both in the control group (15) and in patients with low back pain (69) at the beginning of
the therapy and on day 29, that is, after 28 days of treatment with theramine and tenoxicam and their combination, using
the Medical Outcomes Study Short-Form 36 assessment questionnaire. Significant negative changes in indicators of both
physical and mental components of health were revealed. It was established that in terms of impact on the quality of life
in patients with low back pain, monotherapy with theramine and tenoxicam is inferior to their combined use. The highest
physical activity level has been found to follow taking combined medication and the lowest one - after tenoxicam intake,
the similar changes having been found with the indicator of physical role functioning. Pain intensity was best affected
by combined therapy, the effect of theramin and tenoxicam being similar. It is also shown that theramine prevailed over
tenoxicam in terms of its effect on indicators of physical and mental components of health. The results of the research on
theramine and its combined use with tenoxicam should be included in the treatment programme for patients with low
back pain in order to improve the quality of life

Keywords: vital activity; treatment; theramine; tenoxicam; drug combinations

Intfroduction

Low back pain (LBP) is among the most common challeng-
es physicians encounter in the clinical practice. According
to the expert data, the spread of LBP in industrialised coun-
tries has become pandemic [1, 2]. As noted by V.E. Ca-
siano et al. [3], LBP is ranking first among all diseases in
terms of the years of working life lost, with up to 80% of
the global population suffering from it at least once in life.
However, pain syndrome is not always eliminated. Diagno-
sis and management of back pain is a challenging task for

Suggest Citation:

both general practitioners and specialists, which is related
to the etiological heterogeneity of the disease. It is difficult
enough and often problematic to establish etiology, not
to mention the fact that treatment is fraught with serious
and potentially life-threatening side effects [4]. In order to
eliminate the pain syndrome, dexketaprofen and intranasal
ketorolac [5], and applications with ketaprofen [6] are used.
In patients with exacerbation of dorsalgia, it was estab-
lished that tenoxicam, in comparison with meloxicam and
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diclofenac sodium, reliably improved the quality of life and
indicators of vital activity [7]. According to the recommen-
dations of A. Qaseem et al. [8] selective nonsteroidal an-
ti-inflammatory drugs (NSAIDs) should be prescribed for
functional improvement in patients with chronic LBP: for
reduction or elimination of low back pain, improvement in
health-related quality of life, reduction in work disability,
return to work, global improvement, number of back pain
episodes or time between episodes, patient satisfaction, and
adverse effects. Evidence supports that short-term use of
NSAIDs has no effect on patients’ quality of life. Given the
conflicting data on the effectiveness of NSAIDs in patients
with urgent pain and the potential risk of side effects (tox-
icity of the gastrointestinal tract, liver, and cardiovascular
system), they are not recommended for the treatment of
acute LBP [9]. However, W.E. Shell et al. [10] argue that the
use of theramine together with ibuprofen has a positive ef-
fect on vital activities according to the Roland-Morris scale
and the Oswestry disability index. The use of tizanidine and
methocarbamol in therapy can reduce the stiffness of the
lumbosacral muscles of the back and reduce the intensity
of pain syndrome in patients with LBP, especially acute [11,
12]. Quite often, patients with LBP are dissatisfied with
treatment, which generally affects the recovery of their
work capacity. It accounts for significant economic costs re-
lated to health care and disability, and exceeds the costs as-
sociated with cardiovascular disease, cancer, and diabetes.

Since young people of working age mostly suffer from
this disease, chronic pain is among major medical and
socioeconomic problems. It is characterised by debilitat-
ing course and, not infrequently, by the lack of substantial
improvement due to the conducted treatment, resulting in
the significant reduction in the quality of life. Therefore,
optimisation of treatment and life quality improvement in
patients with LBP of various genesis is a pressing issue that
requires comprehensive investigation. The purpose of the
study was to assess life quality dynamics of indicators in the
patients with low back pain of vertebral genesis under the
influence of both separate and combined use of theramine,
a therapeutic nutrition, and tenoxicam, a nonsteroidal an-
ti-inflammatory drug.

Materials and Methods

69 patients with LBP of vertebral genesis (39 women and
30 men), as well as 15 healthy individuals (no LBP), were
examined and treated in the rehabilitation department for
patients with a neurological profile of the Ternopil City
Hospital No. 3 in 2018-2022.The criterion for inclusion in
the study was the presence of chronic lumboischialgia due
to spondyloarthrosis, spondylosis, spinal disc herniation.
Patients with tumours, injuries, anomalies of the spine,
inflammatory and infectious diseases (of the spine) were
not included. In the study, monotherapy with theramine
(2 capsules, twice daily, 1 hour before meals) and tenoxi-
cam (20 mg, 1/day) was compared with combined appli-
cation of theramine (2 capsules, twice daily, 1 hour before
meals) + tenoxicam (20 mg, once a day) for 28 days. On the

first day, the patients were randomised into three groups:
Group 1 (24 patients) received theramine at the specified
dose; Group 2 (23 patients) were given tenoxicam at the
specified dose; Group 3 (22 patients) took theramine + ten-
oxicam. Theramine was chosen for the study because it ef-
fectively reduces and modifies pain without noticeable side
effects, and also stimulates the production of neurotrans-
mitters such as serotonin, y-aminobutyric acid (GABA),
nitric oxide, glutamate, and histamine. The choice of ten-
oxicam is conditioned by the presence of analgesic, anti-in-
flammatory, and chondroprotective effects.

The quality of life was assessed both in control group
and in LBP patients at the beginning of the therapy and on
day 29, that is, after 28 days of treatment, using the SF-36
(Medical Outcomes Study Short-Form 36) [13] assessment
questionnaire. It comprises 36 questions, grouped in 8 scales:
1) physical activity; 2) physical role functioning; 3) pain in-
tensity; 4) general state of health; 5) vital activity; 6) social
activity; 7) emotional role functioning; 8) mental health.

Maximum value for all scales, with no restrictions and
health problems, was equal to 100. The higher the indica-
tor value, the better the score on the scale chosen. 8 scales
were grouped into 2 indicators: physical and mental health
components. Physical health component included: physi-
cal activity; physical role functioning; pain intensity; gen-
eral health, whereas mental health component included:
vital activity; social activity; emotional role functioning;
mental health.

Statistical indicators processing was performed on a
PC using STATISTICA 10 and MS Excel XP applied soft-
ware suite by the method of variation statistics. Nonpara-
metric methods (Mann-Whitney U-test for independent
samples and Wilcoxon t-test for dependent sampling) were
used, difference of indicators being regarded as significant
at p<0.05. All procedures performed in studies involving
human subjects complied with the ethical standards [14-
16]. Written informed consent for the study was obtained
from all patients.

Results

Patients with a mean age of (56.2 £2.5) years and disease
duration of (11.2 + 2.1) years have been examined. This
study has found that low back pain affects the life quali-
ty of afflicted patients (Table 1). In particular, they reveal
impaired physical activity that restricts ability to do exer-
cises. This is confirmed by 54.6% reduction of this indica-
tor, as compared with controls that is indicative of a certain
loss of ability to self-service, to carry loads, to walk, and
to climb stairs. Physical role functioning in LBP patients
has been found to decline by 44.4% as compared to control
group that is indicative of reduced daily activity of the pa-
tients owing to their physical condition. This is consistent
with pain intensity indicator, which declined significant-
ly in LBP patients in comparison with the control group
from (98.67 £ 0.42) to (39.36 + 1.09) points, (p < 0.05),
i.e., by 60.1%. In other words, there is an increase of pain
syndrome, which restricts patients’ activity considerably.
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Besides, changes in the life quality have been found to
contribute to general state of health. for example, in LBP

patients this indicator decreased by 2.68 times (p <0.05), as
compared to control.

Table 1. Indicators of life quality in LBP patients who received theramine and tenoxicam (M+m)

Before treatment

Controln=15

Group 1

n=69

n=24

Physical activity 91.33+1.15 40.58 £0.66* 76.83+2.06" 71.30+0.76" 8291+ 1.61"#
Physical role functioning 90.73+0.93 50.15+1.15* 69.25+2.00" 60.87 +1.247 80.04+1.80"#
Pain intensity 98.67+0.42 39.36+1.09* 67.25+1.76/ 64.26+1.497 81.26+ 1.71M#
General health 95.20+0.93 35.54+1.43* 64.95+2.58" 47.09+£1.387 74.88 +1.947%

Vital activity 96.33+0.74 44.58 +1.33* 70.62+2.337 56.26+1.841 77.88+2.07N#

Social activity 96.87+0.52 52.42+1.70* 73.76 +1.68" 65.35+1.70" 7921+ 1.210#
Emotional role functioning 96.20+0.68 37.73+1.62* 64.83 £2.297 49.09 +1.691 76.00£2.24N#
Mental health 95.60+0.65 41.46+1.35* 70.96 +2.257 54.43+1.537 78.59+1.56N#

Notes: p<0.05 * - compared with control; # — compared with groups 1 and 2; A — compared with pre-treatment period

Source: compiled by the authors

Thus, changes in life quality indicators have been found
to affect physical health component (Table 2), the latter being

Life quality components Control

n=15

n=69

Physical health component 93.98+0.86

Table 2. Physical and psychological components in LBP patients who received theramine and tenoxicam (M+m)

Before treatment

41.37+£1.07*

assessed for LBP patients in (41.37 +1.07) points, in contrast
to the control group (93.98+0.86), thatis 56.0%less (p <0.05).

Group 1
n=24

69.57+2.10n 60.88 +1.22/ 79.77 £1.76/#

Mental health component 96.25+0.65

44.05+1.50%

70.04+£2.141 56.28 £1.69/ 77.92+1.77N#

Notes: p<0.05 * - compared with control; # — compared with groups 1 and 2; A — compared with pre-treatment period

Source: compiled by the authors

Prior to treatment, LBP patients revealed significant
reduction in the indicator of vital activity. Specifically, vi-
tal activity level before treatment decreased by 2.16 times
(p<0.05),as compared with control, thatindicateslost ability
to recover energy and vigour, at least to some extent. Along
with this, the indicator of social activity also declined by 1.85
times, which is indicative of both physical and emotional
deterioration due to social activity and communication.

Before treatment, emotional role functioning in LBP
patients was found to reduce significantly, as compared
to the control group (37.73 + 1.62) against (96.20 + 0.68)
points, that is by 60.8%, (p <0.05). This indicates some re-
striction in doing day-to-day work because of deteriorated
emotional state in LBP patients. These changes have been
found to adversely affect the mental health state of LBP
patients that is confirmed by lower number of points in
comparison with the control group (41.46 + 1.35) against
(95.60 £ 0.65), that is by 56.6%, (p < 0.05). Clinically, it is
manifested in sleep disturbance, worsened mood, and in-
creased anxiety. This, in its turn, affected the indicator of
mental health component (Table 2), which decreased by
54.5% (p <0.05), as compared to the controls that is indica-
tive of these patients experiencing depression, anxiety, and
mental distress prior to treatment.

Post-treatment life quality evaluation in LBP patients
has shown its marked improvement. Specifically, the pa-
tients who received theramine, tenoxicam, and combined

drug, revealed improved physical activity indicators by
1.89, 1.76, and 2.04 times, respectively. Moreover, com-
bined application of drugs has been found to provide
their enhanced efficacy, as indicated by the increase in the
physical activity by 7.9% in comparison with theramine
application alone, and by 16.3% - with that of tenoxicam
(p<0.05). That indicates enhanced physical activity due to
health improvement.

Significant increase in the physical activity indicator
was found in the LBP patients who had been taking ther-
amine/tenoxicam combination - from (50.15 * 1.15) to
(80.04 £ 1.80) points, i.e. by 59.6% more, whereas the in-
crease for the use of theramine alone was by 38.1% and that
for tenoxicam - by 21.4%. Efficacy of the treatment is also
confirmed by the improved indicator of pain intensity. It
was found to increase reliably in the patients who had been
taking theramine and tenoxicam alone and their combina-
tion by 1.71, 1.63, and 2.06 times, respectively. As shown in
Table 1, combined use was more effective and contributed
to the activation of everyday activity (including housework
and work outside the home) due to decreased intensity of
pain syndrome.

The general state of health has also been found to im-
prove, especially following combined application of ther-
amine and tenoxicam. The improvement was estimated at
(74.88 £ 1.94) points against (47.09 £ 1.38) points for the
patients who received tenoxicam and (64.95 + 2.58) for
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those who were treated with theramine, that is 59.0 and
15.3% more than their separate use and is promising in
view of health improvement. Positive developments in life
quality indicators after treatment provided 68.2%, 47.2% i
92.8% (p <0.05) increase in the general indicator of phys-
ical health component of the patients who had received
theramine, tenoxicam, and their combination, respectively.

In the course of treatment, the indicator of vital activity
in LBP patients, who had received tenoxicam, was found
to rise by 26.2%; in the patients, who had been given ther-
amine - by 58.4%; in those, who had received tenoxicam/
theramine combination - by 74.7%. This is indicative of re-
covered vital activity, vigour, and energy. In the post-treat-
ment period, LBP patients reveal enhanced social activity
that is confirmed by broadening of social contacts, ability
to communicate due to improved physical and emotional
status. This primarily refers to the patients who received
combined pharmacotherapy, as indicated by 51.1% in-
crease (p <0.05) of the level of social activity. In addition,
positive developments were noted on the part of emotional
role functioning (ERF). In comparison with pre-treatment
period, application of theramine, tenoxicam, and tenoxi-
cam/ theramine combination resulted in 1.72, 1.30, and
2.01-fold increase of ERF indicator, respectively. This is in-
dicative of improved emotional status which contributes to
better work performance and daily activity, regarding both
amount of work and quality.

Efficacy of mono- and, particularly, combined phar-
macotherapy is confirmed by increased indicator of mental
health, the latter being by 71.2%, 31.3%, and 89.6% higher
in LBP patients who received theramine, tenoxicam, and
tenoxicam/ theramine combination, respectively. This, in
turn, contributed to the improvement of mood and emo-
tional state, as well as to the reduction of patients’ anxie-
ty. The general indicator of mental health component also
improved reliably. Specifically, it was 1.28, 1.59, and 1.77
times the value of the patients before treatment after tak-
ing tenoxicam, theramine, and theramine/tenoxicam com-
bination, respectively. This results in mood enhancement,
increase in positive emotions along with reduced manifes-
tations of depression and anxiety.

Assessment of SF-36 questionnaire research findings
in LBP patients revealed significant changes in their life
quality, to which points reduced indicators of physical ac-
tivity, pain intensity, and, somewhat less — of physical role
functioning. This leads to significant worsening of their
general state of health and eventually to adverse effect on
the indicator of physical health component. Along with
this, reduced vital and social activity, as well as marked
decrease in emotional role functioning and mental health
were noted that cause changes in the indicator of mental
health component.

Efficacy study of using theramine, tenoxicam, and
theramine/tenoxicam combination for the treatment of
LBP patients has shown monotherapy to be somewhat in-
ferior to combined therapy in terms of the influence on the
life quality. Physical activity level has been found to reach

the highest value after taking drug combination, whereas
the lowest — after tenoxicam. Similar changes have been
found about physical role functioning. Pain intensity indi-
cator was best affected by drug combination, whereas the
effect of theramine and tenoxicam was much alike. At the
same time, general state of health was revealed to have im-
proved significantly in the patients who received combined
treatment, while theramine monotherapy was more effec-
tive than that with tenoxicam. Indicators of vital activity
and mental health grew the most after combined treatment,
theramine being more effective than tenoxicam. As to the
influence on the indicators of social activity and emotion-
al role functioning, the best effect was provided by ther-
amine/ tenoxicam combination. In its turn, theramine was
superior to tenoxicam, in particular regarding the indicator
of emotional role functioning. Treatment with drug com-
bination improved mental health component considerably.

Discussion

LBP is still a pressing issue as it affects most people
throughout their lives. Among the drugs that are most of-
ten used in the treatment of such pain are NSAIDs. How-
ever, their use is limited by side effects, especially from
the gastrointestinal tract, which indicates the feasibility
of finding new approaches to the treatment of LBP. An-
ti-inflammatory drugs with precursors that produce NO
and help reduce the development of erosions of the gastric
mucosa are promising. They are also capable of inhibiting
T-cell proliferation and cytokine production. Theramine
is known to produce NO similarly to NO-NSAIDs [17].
Theramine, as a source of neurotransmitter precursors, is
designed to induce neurotransmitter production of neu-
rotransmitters that modulate nociception and inflamma-
tion [18]. The precursors of serotonin, NO, histamine, and
GABA are supplied in this dosage form as 5-hydroxytryp-
tophan, arginine, histidine, and glutamine, respectively.
Therefore, in the study, teramine with tenoxicam was used
in the treatment of BNS with a corresponding assessment
of the quality of life of such patients and prevention of the
development of side effects from the gastrointestinal tract.
The use of theramine and tenoxicam in patients with LBP
both in isolation and in combination had a positive effect
on the quality of life. However, monotherapy was some-
what inferior to their combined administration, ther-
amine was more effective compared to tenoxicam. These
results are consistent with the data of W.E. Shell et al. [10],
who found that theramine in combination with ibuprofen
was superior to their isolated administration in reducing
the Roland-Morris Scale and Oswestry Disability Index,
and that theramine was more effective than ibuprofen in
the effect on chronic pain.

The obtained results to a certain extent coincide with
the data of V. Romanenko [11], who established that the
combined use of etoricoxib and methocarbamol is effective
in acute LBP with pronounced muscle-tonic syndrome. It
has also been proven that the combined pharmacothera-
py of NSAIDs plus GABA-mimetic antiepileptic drugs
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(pregabalin or gabapentin) was more effective than indi-
vidual NSAIDs in the treatment of nonspecific LBP. This
combination pharmacotherapy can be used to simulta-
neously reduce prostaglandin-mediated pain and neuro-
pathic pain [8]. A. Bhatia et al. [19] point to the feasibili-
ty of using the tramadol-acetaminophen combination in
chronic LBP, since acetaminophen did not affect the qual-
ity of life. The authors of this study established that ther-
amine prevailed over tenoxicam in terms of impact on
the quality of life of patients with LBP. This is consistent
with data from other researchers indicating that NSAIDs
had no or little effect based on Roland Morris Disabili-
ty Questionnaire or Oswestry Disability Index scores [8].
This is explained by the fact that theramine restores and
maintains the balance of neurotransmitters in the cells of
the nervous system: GABA, nitric oxide, serotonin, ace-
tylcholine, the disturbances of which are associated with
pain syndrome and inflammatory conditions. It is known
that depletion of neurotransmitters [20-22] and related
synapse fatigue can lead to chronic pain states. Depletion
of neurotransmitters is caused by an increase in the rate
of metabolism of precursors and insufficient intake of pre-
cursors from the diet [23]. Theramine solves the problem
of such inaccessibility. The results of clinical trials indi-
cate that theramine effectively reduces the severity and
modifies pain without noticeable side effects [10]. These
results are indirectly confirmed by studies that indicate
that duloxetine is an effective drug for reducing the in-
tensity of pain in chronic LBP due to the enhancement of
serotonergic and noradrenergic neurotransmission in the
central nervous system [24]. The influence of tenoxicam
on the quality of life, is related to its analgesic, anti-in-
flammatory and chondroprotective effect. An important
advantage of tenoxicam is its ability to influence not only
cyclooxygenase (COX-2), but also matrix prostaglandin
(PG) E2 synthetase, which is responsible for the synthesis
of the most important mediator of inflammation - PGE2.
The effect of tenoxicam on the quality of life that found
is consistent with the results of S.B. McMahon et al. [25]
who found that COX2 NSAIDs are effective in functional
improvement. The presence in tenoxicam of the ability to
act as an active oxygen acceptor in the area of inflamma-
tion and inhibit metalloproteinases (stromelysin and col-
lagenase), which cause the destruction of cartilage [20],
affects the quality of life of patients with LBP, since degen-
erative changes in the spine most often lead to the devel-
opment of pain syndrome. Evaluating the quality of life of
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patients with LBP after treatment, it can be stated that the
combined use of theramine and tenoxicam is more effec-
tive than their isolated use. Moreover, theramine mono-
therapy turned out to be better compared to tenoxicam.

Conclusions

According to the results of the assessment of the quality
of life in patients with pain in the lower part of the back
of vertebral origin, significant changes have been estab-
lished, which is evidenced by a decrease in indicators of
both physical and mental components of health. Signifi-
cant increase in the physical activity indicator was found
in the LBP patients who had been taking theramine/ten-
oxicam combination, i.e., by 59.6% more, whereas the in-
crease for the use of theramine alone was by 38.1% and
that for tenoxicam - by 21.4%. Efficacy of the treatment
confirmed by the improved indicator of pain intensi-
ty which is significantly larger than for those who had
been taking theramine and tenoxicam alone and their
combination by 1.71, 1.63, and 2.06 times, respectively.
The combined use of theramine and tenoxicam has been
shown to be more effective than either alone in terms of
impact on the quality of life of patients with low back
pain, and monotherapy with theramine is superior to
tenoxicam. This is confirmed by an increase in indicators
of the mental component of health by 1.59, 1.28, and 1.77
times, the physical component - by 68.2%, 47.2% and
92.8%, for those who received theramine, tenoxicam and
their combination, respectively.

The assessment of the dynamics of quality of life based
on its subjective perception by patients with low back pain
of vertebral origin using the SF-36 questionnaire is a suffi-
ciently sensitive criterion for the effectiveness of the used
treatment programmes. This indicates the expediency of
including in the treatment of patients with low back pain
the therapeutic food product theramine and the combi-
nation theramine/tenoxicam, which can be used in their
clinical practice by doctors of various specialities. In fur-
ther studies, it is planned to investigate the effectiveness
of theramine and its combined use with tenoxicam in pa-
tients with osteoarthritis of the hip and knee joints.
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AHoTaALf. Bisb y omepeky € 4acTUM CHMIITOMOM, 3 IKMM IAL[i€HTV 3BEPTAIOTHCS [0 TiKAPiB Pi3HMX CIIELiaIbHOCTEI.
Ile noB's13aHO 3 JIOrO BaXXKUM IlepeOirom i, He pifKo, 3 BiICYTHICTIO iCTOTHOrO IOJIMIIEHHS IiC/IA IPOBENEHOrO
JKYBaHHA, IO NPU3BOAMTH IO 3HAYHOTO 3HIDKEHHA SKOCTI >XMTTA. MeTolo HOCHifKeHHS Oyln0o OLHUTU BIUIMB
MEIMKaMEHTO3HOTO Xap4OBOI0 IPOAYKTY Ta HECTEPOIJHOIO IIPOTU3AIIa/IbHOTO IIpeNapary Ha AKICTb )XUTTA Y IALli€HTiB
3 6omaMM y nmonepeky. SKicTb SKUTTA OLjiHIOBanacsA K y KOHTPONbHIiN rpymi (15 oci6), Tak i y manieHTiB 3 60maMu y
nonepeky (69 oci6) Ha movaTky Teparil Ta Ha 29-11 ieHb, TOOTO mic/A 28 OHIB JIiKyBaHHA TepaMiHOM i TEeHOKCUKaMOM, a
TaKOX ix koMbiHarjieo, 3a foromorolo aHketu Medical Outcomes Study Short-Form 36. Bussieno 3HauyIyi HeraTusHi
3MiHM IIOKasHMKIB fAK (pi3M4HMX, TaK i ICUXIYHMX KOMIIOHEHTIB 3[JOPOB'A. BCTaHOBIIEHO, 1O 3 TOYKM 30py BIUIMBY
Ha AKICTb >KUTTA NaLli€eHTIiB i3 OO/AMM Y IOIepeKy MOHOTepaIlisd TepaMiHOM Ta TEHOKCMKAaMOM BVABIIAETHCS TipIIOK0
3a Ix koMbiHOBaHe BuKOpMcTaHHA. HaiBummii piBeHb (i3sWyHOI aKTMBHOCTI CIIOCTepira€eTbcs MICIA 3aCTOCYBaHHA
KOMOIHOBaHOTO IIperapary, a HailHYDKYMIL — IC/IA BXXVIBAaHHA TeHOKCYKAaMY, aHa/IOT1YHi 3MiHV BUABJICH] 3a IOKa3HUKOM
¢$yHKIIOHYBaHHA 3a ponboBOIO (Pi3nyHOI0 akTVBHicTIO. Ha iHTeHCHBHICTD 607110 Majla HaitOiNnbIINI BIUIMB KOMOiHOBaHa
Tepallif, eQekT TepaMiHy Ta TeHOKCUMKaMy 0yB IofiiOHuM. Tako IoKa3aHo, 1[0 TepaMiH IepeBaXkaB HaJl TEeHOKCUKAMOM
3a BIUIMBOM Ha ITOKa3HMKM (Di3MYHOI Ta ICUXiYHOI CKJIaJOBVX 3[JOPOB'A. PesyabraTtu [OCHiKeHb TepaMiHy Ta JOTO
KOMOIHOBaHOTO 3aCTOCYBaHHA 3 TEHOKCMKAMOM IOBMHHI 6yTU BK/IIOYEHi B IIpOrpaMy JIiKyBaHH: HallieHTiB 3 60/IeM y
IOIEPEKY 3 METOIO TOIIIIEHHS AKOCTI XXUTTA

KAIOHOBi CAOBQ: >XUTTEMIANBHICTD; NiKyBaHHA; TepaMiH; TEHOKCMKaM; KOMOiHallii mpenaparis
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Abstract. A history of traumatic brain injury in veterans is associated with higher use of mental health services,
regardless of psychiatric diagnoses, which makes it important to develop a comprehensive approach to treatment and
evaluate its effectiveness. The study aimed to investigate the impact of cognitive functioning among 329 veterans with
comorbid post-traumatic stress disorder and mild traumatic brain injury on the effectiveness of combination therapy.
The following tests were used to assess cognitive functioning: the Ray-Osterritz test, the Symbolic Communication
Test, the Stroop test, and the Verbal Fluency Test. Functioning was assessed using the World Health Organization
Questionnaire for the Assessment of Disability. The effectiveness of the combination therapy was also assessed using the
Four-Dimensional Symptom Inventory. The influence of cognitive functioning on the effectiveness of 8-week complex
therapy for veterans with this comorbidity was confirmed. The results of the Trail Making Test had statistically significant
negative correlations with the cognitive sphere scale (p=-0.237; p=0.0117) and the integral index of the World Health
Organization questionnaire for the assessment of disability (p=-0.192; p=0.0424), as well as positive correlations with
the scales of self-care (p=0.2038; p=0.0311) and daily activity (p=0.2048; p=0.0303). It was found that patients with
post-traumatic stress disorder, mild traumatic brain injury and their comorbidity responded differently to therapy,
which was determined by the clinical features of their cognitive processes, namely associative performance, control
rigidity/flexibility, attention, working memory and executive function. The dynamics of cognitive functioning differed
in each group. It was also found that cognitive symptoms were targeted by therapy, as evidenced by their reduction
after the intervention. The data obtained will allow for a more efficient and comprehensive organization of specialised
psychiatric care for veterans, and cognitive functioning is predictive of the effectiveness and duration of treatment

Keywords: stress-related mental disorder; brain injury; cognitive disorders; executive function; treatment; veterans;
comorbidity

Introduction

The comorbidity of post-traumatic stress disorder (PTSD)
and traumatic brain injury (TBI) is the most common med-
ical combination among both civilian and military popula-
tions and has many common clinical symptoms [1, 2]. Both
conditions are characterised by neurocognitive, behaviour-
al, and affective symptoms that are caused by functional
impairments in the frontal brain area, including impair-
ments in executive functioning, working memory, plan-
ning, multitasking, complex decision-making, judgement,

Suggest Citation:

impulsivity, emotional lability, and disinhibition, as well as
changes in personality, empathy, and social behaviour [3-5].

L.Z. Kong et al. [6], described the pathogenesis of TBI
in the military and noted its connection with mechani-
cal impacts resulting from the interaction of an explosive
air wave, blunt force trauma and projectile penetration.
S.B. Shively et al. [7], in their study of the pathophysiolo-
gy of TBI and its relationship with chronic post-traumat-
ic encephalopathy, showed that direct focal, multifocal
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or diffuse damage to neurons and their processes as well
as glia and the vascular network, triggers a dynamic cas-
cade of complex neurochemical and metabolic changes in
the cellular and extracellular space of brain tissue, which
lead to secondary trauma and represent ischaemic and
hypoxic damage, leading to increased intracranial pres-
sure, hydrocephalus, and inflammatory changes [1, 8, 9].
N. Marklund et al. [8] indicated that one moderate or severe
TBI is associated with at least a twofold increase in the risk
of dementia over the course of a lifetime. There is growing
evidence of a link between TBI and neurodegeneration due
to the accumulation, misfolding and aggregation of many
abnormal proteins, including -amyloid, a-synuclein, tau
protein, and tar proteins that bind deoxyribonucleic acid
(DNA) [9]. Studies also confirmed a long-term association
between TBI and Parkinson’s disease, Creutzfeldt-Jakob
disease, and amyotrophic lateral sclerosis, and repetitive
mild TBI is a risk factor for chronic traumatic encephalop-
athy (CTE) [10].

Modern neuroimaging studies allowed identifying
both nosospecific and general neural substrates common
to PTSD and TBI, and thus help to determine the clinical
interaction of symptoms, and their diagnostic affiliation
and improve the possibility of targeted treatment. While
PTSD and TBI demonstrate significant overlap clinical-
ly and symptomatically, there is currently no generally
accepted way to determine this aetiology beyond clinical
judgment. Determination of neurobiological changes in
this comorbidity was quite problematic due to its multi-ae-
tiology, time since TBI, and the presence of premorbid TBI
and psychiatric conditions [11].

Additional indicators of potential interest for under-
standing whether neurobiological substrates can correlate
with neurocognitive deficits that negatively affect recovery
from TBI comorbid with PTSD are genetic indicators that
allow assessing markers of vulnerability and resilience, neu-
roimaging markers, and neuropsychological profile [12].
The literature review revealed a significant correlation be-
tween cognitive functioning, including memory, attention,
executive functions, and associative performance, in veter-
ans with PTSD and TBI. However, it is important to note
that the analysis was not sufficient to fully understand the
impact of these features on the effectiveness of 8 weeks of
combined therapy. Thus, the study aimed to investigate the
impact of cognitive functioning (parameters of memory,
attention, executive functions, associative performance)
in veterans with PTSD and mTBI on the effectiveness of 8
weeks of combined therapy.

Materials and Methods

During 2018-2020, a study was conducted at the Terno-
pil Regional Clinical Psychoneurological Hospital of 329
veterans aged 19 to 64 years, who were divided into three
groups: patients with PTSD+TBI comorbidity (hereinat-
ter referred to as CTBI) (n=108), patients with PTSD only
(n=109), and patients with mild TBI only (hereinafter re-
ferred to as mTBI) (n=112). The initial interview included

a survey using the Unified Patient Study Card developed
by the author, which included a section on General Indica-
tors and Current Life Problems: some socio-demographic
indicators (age, gender, family, educational, social and em-
ployment status, duration of stay in the combat zone (up
to seven days; up to one month; up to three months; up to
six months and up to one year). Based on the Internation-
al Statistical Classification of Diseases and Related Health
Problems [13], a modal analysis of the existing problems
was conducted, assessing the presence of factors from the
following diagnostic categories: Z55, 256, 259, 756, Z60,
761,762,763,764,772,773.

The requirements and principles of bioethics were
considered in all studies of this research paper, the rules
of patient safety were followed, and the rights and can-
ons of human dignity, moral and ethical standards were
preserved according to the basic provisions of Good Clin-
ical Practice (GSP) [14]. The Council of Europe Conven-
tion on Human Rights and Biomedicine [15], the World
Medical Association Declaration of Helsinki on Ethical
Principles for Scientific Medical Research Involving Hu-
man Subjects [16], and the Code of Ethics for Scientists of
Ukraine [17] were also observed.

After providing informed consent to participate in the
study, the subjects underwent a course of combined treat-
ment in the form of standard therapy following the Unified
Protocols for PTSD and mTBI and additional psychother-
apeutic intervention, which consisted of a combination
of psychoeducation, motivational interviewing, and Ac-
ceptance and Commitment Therapy for PTSD (ACT) (8
psychotherapy sessions 1-2 times a week) and transcranial
direct current stimulation (tDCS) (10 sessions daily).

The psychodiagnostic study of cognitive functioning
was implemented using Trail Making Test (TMT), in which
the TMT-A part included dynamic parameters of attention
(the volume and level of its voluntary regulation), and the
TMT-B part - executive function; The Ray-Osterrieth
Complex Figure Test (ROCFT) to study visual memory
and visual-spatial syntheses by copying (ROCFT-1), im-
mediate reproduction (ROCFT-2) and delayed reproduc-
tion (ROCFT-3) of a reference figure; The Stroop Color
and Word Test (StroopCWIT) - to assess the selectivity of
attention, where Stroop-1 is the congruent part of the test,
Stroop-2 is the incongruent part of the test, A Stroop is
the index of rigidity/rigidity of the control; Verbal Fluency
Test (VFT) - to assess verbal associative performance (let-
ter part, VFT-1) and lexical system disorders (categorical
part, VFT-2).

Functioning was assessed using the World Health
Organization (WHO) test for functional evaluation per
WHODAS 2.0 scale (World Health Organization Disability
Assessment Schedule) [18] in separate domains: CW - cog-
nitive sphere; MW - mobility; SW - self-care; RW -rela-
tionships; LW - daily activity; PW - social activity; WHO -
total score. The efficacy of the combination therapy was
also assessed by the dynamics of clinical symptom sever-
ity using the Four-Dimensional Symptom Questionnaire

International Journal of Medicine and Medical Research, 2023, Vol. 9, No. 2 31



Influence of cognitive functioning...

(4DSQ) with separate scales: DIS - distress; DEP —depres-
sion; ANX - anxiety; SOM - somatisation.

The results were analysed using descriptive statistics,
Fisher’s ¢*-angular transformation, Mann-Whitney U-test,
Wilcoxons W-test, Kolmogorov-Smirnov test for two in-
dependent samples, and discriminant analysis. The corre-
lation between the WHODAS 2.0 scores and the Stroop-
CWIT, VFT, TMT, and ROCFT scores was determined by
calculating Spearman’s rank correlation coeflicient, as the
data did not follow a normal distribution. At the same time,
the WHODAS 2.0 results obtained at the initial examina-
tion and after therapy were analysed, and the examination
using the StroopCWIT, VFT, TMT and ROCFT tests were
performed at the initial examination.

Results and Discussion

The influence of cognitive functioning on the effectiveness
of 8-week complex therapy for veterans with PTSD and
mTBI was conducted separately for each clinical group:
PTSD, TBI, and CTBI. In the initial examination of pa-
tients with PTSD, statistically significant correlations were
found between certain indicators of cognitive functioning
and the WHODAS 2.0 questionnaire scales (Table 1), in-
cluding the mobility scale (MW), self-care scale (SW) and
social activity scale (PW). At the same time, the indicators
of the incongruent part (Stroop-2) and the flexibility-rigid-
ity coeflicient (A Stroop) of the Stroop test showed negative
correlations only with the indicators of the WHODAS 2.0
mobility scale (p=-0.2; p<0.0369).

Table 1. Correlations between indicators of cognitive functioning
and scales of the WHODAS 2.0 questionnaire at the first examination of PTSD patients

scale CW MW SW RwW Lw PW WHO

ROCFT-1 p 0.091 0.1453 0.0709 -0.108 0.1336 -0.032 0.1195
p 0.3469 0.1318 0.4639 0.2642 0.1661 0.745 0.216

ROCFT-2 p 0.1724 -0.062 0.0726 -0.086 -0.115 0.0204 -0.011

p 0.073 0.5233 0.4529 0.3714 0.2337 0.8334 0.9095

ROCFT-3 p -0.072 -0.053 -0.21 0.0034 -0.024 0.0788 -0.019

p 0.4549 0.5856 0.028 0.9723 0.8011 0.4153 0.8449

TMT-A p 0.044 -0.053 0.2793 -0.024 0.0255 -0.051 0.0594

p 0.6499 0.5808 0.0033 0.8015 0.7923 0.5983 0.5393

TMT-B p -0.066 0.2319 -0.222 -0.158 -0.085 0.0157 -0.109
p 0.495 0.0152 0.0203 0.1012 0.3772 0.8714 0.258

VET-1 p -0.028 0.1462 0.021 -0.122 0.1076 -0.198 -0.058

p 0.775 0.1294 0.8285 0.2045 0.2656 0.0385 0.5469

VET-2 p 0.1535 0.0413 -0.101 -0.075 -0.151 0.1552 0.0002
p 0.111 0.6697 0.2964 0.4389 0.1161 0.1071 0.998

Stroop-1 p -0.087 0.0337 -0.06 0.0096 -0.111 -0.045 -0.118

p 0.3693 0.728 0.5345 0.9207 0.2499 0.6418 0.2205

Stroop-2 p -0.025 -0.26 -0.044 0.0402 -0.049 -0.045 -0.092
p 0.7948 0.0064 0.6469 0.6782 0.6108 0.6396 0.341

A Stroop p 0.047 -0.2 0.0242 0.0103 0.0603 -0.021 0.0292

p 0.6278 0.0369 0.8029 0.9153 0.533 0.8262 0.7628

Notes: CW - cognitive domain; MW - mobility; SW - self-care; RW - relationships; LW - daily activities; PW - social

activities; WHO - overall score
Source: compiled by the author

The scores of the letter part of the VFT (VFT-1) had
subtle but statistically significant negative correlations
(p=-0.198; p=0.0385) only with the scores of the social ac-
tivity scale, and the scores of The Ray-Osterrieth Complex
Figure Test Delayed Reproduction Scale (ROCFT-3) - only
with the scores of the self-care scale (p=-0.21; p=0.028).
A slightly wider range of correlations was observed in the
analysis of the Trail Making Test (TMT): The indicators of
its part B had positive correlations with the indicators of
the Mobility Scale (MW) of the WHODAS 2.0 at the ini-
tial examination of the PTSD group (p=0.2319; p=0.0152)
and negative correlations with the self-care scale - SW
(p=-0.222; p=0.0203), while the indicators of part A of the
TMT test had, on the contrary, positive correlations with
the self-care scale (p=0.2793; p=0.0033). Thus, at the time

of the initial examination in the PTSD group, more pro-
nounced mobility disorders occurred in those respondents
who had greater problems with the use of distributed at-
tention, memory, and executive function, as well as poor-
er development of sensory and perceptual functions and,
conversely, a more pronounced ability to inhibit stronger
verbal functions for the sake of colour perception.

The analysis of WHODAS 2.0 data obtained during the
re-examination of patients with PTSD indicates a different
distribution of correlations (Table 2). The CW scale scores
had significant correlations only with the scores of the let-
ter part of the VFT test (p=0.1996; p=0.0375), which, in
turn, also had negative correlations (p=-0.189; p=0.0486)
with the LW scale scores of the WHODAS 2.0, and the
categorical part of the VFT test with the SW scale scores
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(p=-0.213; p=0.0263). The Ray-Osterrieth Complex Fig-
ure Test only revealed a rather weak negative correlation
(p=-0.198; p=0.0386) with the RW scale of the WHODAS
2.0 methodology, and part B of the TMT test showed a neg-
ative correlation (p=-0.245; p=0.0102) with the SW scale.

As for the indicators of the StroopCWIT test, the indica-
tors of its congruent part were negatively correlated with
the indicators of the RW scale (p=-0.227; p=0.0177), and
the incongruent part — with the indicators of the SW scale
(p=-0.241; p=0.0116).

Table 2. Correlations between indicators of cognitive functioning
and scales of the WHODAS 2.0 questionnaire at the second examination of PTSD patients

scale CwW MW SW RW Lw PW WHO
ROCFT-1 p -0.154 0.1288 0.1642 -0.014 0.0713 0.1441 0.111

p 0.11 0.1818 0.0881 0.8888 0.4613 0.135 0.2503

ROCFT-2 p -0.021 -0.028 0.0418 -0.198 -0.036 -0.086 -0.144

p 0.8265 0.7756 0.6659 0.0386 0.7136 0.3717 0.1343

ROCFT-3 p 0.0156 -0.048 -0.183 0.0134 0.1137 -0.041 0.0145
p 0.8718 0.6228 0.0566 0.8899 0.2393 0.6706 0.881

TMT-A p 0.0796 -0.09 0.0619 -0.162 -0.012 -0.096 -0.119

p 0.4108 0.3521 0.5226 0.0921 0.9008 0.321 0.2176

TMT-B p -0.089 -0.03 -0.245 0.0267 -0.009 0.0545 -0.045

p 0.3564 0.7569 0.0102 0.7829 0.9233 0.5732 0.6412

VET-1 p 0.1996 -0.009 -0.155 -0.017 -0.189 -0.058 -0.108
p 0.0375 0.9277 0.1079 0.8643 0.0486 0.5522 0.2649

VET-2 p -0.133 0.0894 -0.213 0.0585 0.0528 0.1397 0.0772

p 0.1677 0.3554 0.0263 0.5454 0.5857 0.1474 0.4247

Stroop-1 p -0.066 0.1618 0.1092 -0.227 0.0869 0.0783 0.0118
p 0.4935 0.0929 0.2583 0.0177 0.3688 0.4184 0.9031

Stroop-2 p -0.098 0.0276 -0.241 -0.104 0.1613 0.1348 0.0992
p 0.3104 0.7756 0.0116 0.283 0.0938 0.1621 0.3048

A Stroop p -0.011 -0.068 -0.235 0.0745 0.0298 0.0463 0.0553
p 0.9095 0.4813 0.0139 0.4411 0.7587 0.6327 0.5679

Notes: CW - cognitive domain; MW - mobility; SW - self-care; RW - relationships; LW - daily activities; PW - social

activities; WHO - overall score
Source: compiled by the author

Thus, the peculiarities of the cognitive functioning of
patients with PTSD were identified, which in some way
prevented the reduction of the symptoms of the underly-
ing disease, namely after completion of treatment, more
pronounced disorders in the field of self-care persisted
in those patients who, at the time of the start of therapy,
had a reduced stock of semantic memory, development
of the lexical system and executive functions. However,
they demonstrated the ability to distribute attention and
working memory more actively. Impairments in the area

of relationships persisted to a greater extent in patients
who had sufficiently well-developed verbal and language
functions, and impairments in daytime activity were lower
in those respondents with higher verbal associative perfor-
mance. On the other hand, patients with PTSD who had
more severe impairments in daily activities, self-care, and
relationships maintained more severe impairments in the
cognitive domain even after therapy. The correlation anal-
ysis of the above methods in the TBI group revealed quite
different features (Table 3).

Table 3. Correlations between cognitive functioning
and WHODAS 2.0 scales in the first examination of patients with TBI

scale CwW MW SW RW Lw PW WHO
ROCFT-1 p 0.1304 -0.016 0.0514 0.0213 -0.147 0.041 0.0283
p 0.1706 0.8637 0.5906 0.8238 0.1231 0.6681 0.767

ROCFT-2 p 0.0409 0.1052 -0.092 -0.071 -0.07 -0.14 -0.101
p 0.6685 0.2694 0.3357 0.4551 0.4644 0.1399 0.2917

ROCFT-3 p 0.0277 0.0709 -0.036 0.0304 0.0496 -0.004 0.0554
p 0.7716 0.4573 0.7059 0.7506 0.6034 0.9639 0.5615

TMT-A p 0.0547 -0.201 0.0831 -0.068 0.1333 0.2235 0.0992
p 0.5667 0.0334 0.3839 0.4789 0.1611 0.0178 0.2982

TMT-B p 0.005 -0.003 -0.021 0.0562 -0.154 0.0203 -0.089
P 0.9585 0.9728 0.8239 0.5562 0.1045 0.8318 0.3502
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Continued Table 3

scale Ccw MW RwW Lw PW WHO

VET-1 p 0.1562 0.046 -0.056 -0.197 0.0031 0.0862 0.0597
p 0.1 0.6298 0.5542 0.0377 0.9738 0.3662 0.5321

VET-2 p -0.128 0.0187 0.0934 -0.091 0.0804 0.0211 -0.029
p 0.1802 0.8448 0.3272 0.3416 0.3994 0.8256 0.7624

Stroop-1 p -0.027 0.0534 0.1038 -0.167 0.0476 0.0622 -0.075
p 0.7803 0.576 0.2761 0.0779 0.6185 0.5147 0.4309

Stroop-2 p 0.0377 0.0382 -0.009 0.1008 0.1455 0.0863 0.1264
p 0.6928 0.6892 0.9233 0.2905 0.126 0.3657 0.1843

A Stroop p 0.041 0.0003 -0.103 0.2346 0.069 -0.035 0.1619
p 0.6677 0.9973 0.2798 0.0128 0.4696 0.7127 0.088

Notes: CW - cognitive domain; MW - mobility; SW - self-care; RW - relationships; LW - daily activities; PW - social

activities; WHO - overall score
Source: compiled by the author

There were negative correlations of TMT-A indicators
with the MW scale (p=-0.201; p=0.0334) and positive cor-
relations with the PW scale (p=0.2235; p=0.0178) of the
WHODAS 2.0 scale, and the RW scale of this technique
had negative correlations with the letter part of the VFT
test (p=-0.197; p=0.0377) and positive correlations with
the StroopCWIT stiffness/flexibility of control (p=0.2346;
p=0.0128). Thus, among the representatives of the TBI
group, at the initial examination, more pronounced im-
pairments in the field of relationships occurred in re-
spondents with low verbal associative performance and
a tendency to be released from the influence of the word
meaning when it does not correspond to a visual im-
pression, and respondents with insufficient spatial atten-
tion and its voluntary regulation had more pronounced

impairments in the field of social activity, although they
experienced mobility problems to a lesser extent. It is also
characteristic that in the TBI group, unlike patients with
PTSD, none of the The Ray-Osterrieth Complex Figure
Test scores had any statistically significant correlations
with the WHODAS 2.0 scores (p>0.1231).

After the therapy, the clinical picture changed (Ta-
ble 4). Unlike the first examination, none of the WHODAS
2.0tests had statistically significant correlations (p>0.1461)
with the VFT test scores, and the The Ray-Osterrieth
Complex Figure Test scores, on the contrary, showed pos-
itive correlations: the copying scale (ROCFT-1) - with the
RW scale (p=0.1863; p=0.0492), and the immediate repro-
duction scale (ROCFT-1) - with the integral index of the
WHODAS 2. 0 (p=0.1862; p=0.0493).

Table 4. Correlations between indicators of cognitive functioning
and scales of the WHODAS 2.0 questionnaire in the re-examination of patients with TBI

scale CW MW RwW Lw PW WHO
ROCFT-1 p -0.053 -0.027 -0.12 0.1863 0.0047 -0.094 -0.014
p 0.5817 0.7791 0.2063 0.0492 0.9609 0.3223 0.8853

ROCFT-2 p 0.0688 -0.014 0.1117 0.0761 -0.128 -0.11 0.1862
p 0.4707 0.8843 0.241 0.4255 0.1776 0.2494 0.0493

ROCFT-3 p -0.027 0.1127 0.0306 0.0113 -0.063 -0.059 0.045
p 0.7737 0.237 0.7487 0.906 0.5085 0.5383 0.6372

TMT-A p -0.237 -0.035 -0.093 0.0249 0.0363 0.147 -0.192
p 0.0117 0.7107 0.3292 0.7942 0.7041 0.122 0.0424

TMT-B p -0.045 -0.083 0.2038 0.0691 0.2048 0.0742 0.1598
p 0.6395 0.3839 0.0311 0.4692 0.0303 0.4371 0.0924

VET-1 p 0.0747 0.0288 -0.109 0.1382 0.0746 -0.074 0.0829
p 0.4339 0.7628 0.252 0.1461 0.4345 0.4357 0.3849

VET-2 p -0.038 0.0145 -0.118 -0.054 -0.095 -0.136 -0.132
p 0.6871 0.8794 0.2149 0.5745 0.3208 0.1521 0.1649

Stroop-1 p -0.048 0.1019 -0.051 0.0368 -0.027 -0.002 -0.035
p 0.6149 0.2852 0.5903 0.7 0.7782 0.9839 0.7116
Stroop-2 p 0.0462 -0.197 0.0571 0.0827 0.0637 0.0609 0.0517
p 0.6284 0.0377 0.5501 0.3859 0.5043 0.5237 0.5879

A Stroop p 0.0571 -0.22 0.1014 0.008 0.0864 0.0572 0.0772
p 0.5499 0.02 0.2875 0.9333 0.3651 0.5491 0.4187

Notes: CW - cognitive domain; MW - mobility; SW - self-care; RW - relationships; LW - daily activities; PW - social

activities; WHO - overall score
Source: compiled by the author
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The scores of the letter part of the TMT test had statis-
tically significant negative correlations with the CW scale
score (p=-0.237; p=0.0117) and the WHODAS 2.0 integral
score (p=-0.192; p=0.0424), as well as positive correlations
with the SW (p=0.2038; p=0.0311) and LW (p=0.2048;
p=0.0303) scales. The StroopCWIT scores had statistically
significant negative correlations (p=-0.197; p<0.0377) only
with the MW scale of the WHODAS 2.0 methodology, and
this applied to both its incongruent part (Stroop-2) and the
control stiffness/stiffness index (A Stroop).

Thus, the results obtained suggest that after the ther-
apy, patients with a well-developed level of spatial orien-
tation and its regulation experienced a lesser reduction
in cognitive impairment and the overall level of disabling
effects of TBI, while respondents with a high level of at-

tention span, working memory and executive functions, on
the contrary, experienced a more active process of disap-
pearance of impairments in self-care and daily activities.
Mobility impairments disappeared more rapidly in patients
whose attention was fixed on the meaning of the word at
the beginning of therapy, despite the correspondence to the
visual impression.

Analysis of the results of calculating Spearman’s rank
correlation coefficient to identify the relationship between
the WHO WHODAS 2.0 Disability Assessment Question-
naire and the StroopCWIT, VFT, TMT, and ROCFT tests
in the initial examination of the CTBI group respondents
(Table 5), unlike the representatives of the above research
groups, did not reveal any statistically significant correla-
tion (p<-0.166; p=0.0898).

Table 5. Correlation between cognitive functioning indicators
and WHODAS 2.0 scales at the first examination of patients in the CTBI group

scale CW MW RwW Lw PW WHO
ROCFT-1 p -0.02 0.0253 -0.164 0.1229 -0.042 -0.006 0.0049
p 0.8408 0.7951 0.0898 0.2052 0.6694 0.9482 0.9599

ROCFT-2 p -0.058 0.015 -0.055 -0.108 -0.1 0.1071 -0.089
p 0.552 0.8777 0.5737 0.2667 0.3024 0.27 0.3609

ROCFT-3 p -0.062 0.0269 0.0869 -0.095 0.1501 -0.017 -0.015

p 0.5217 0.7826 0.3714 0.3286 0.1211 0.8642 0.8744

TMT-A p -0.113 -0.074 0.0573 0.0694 0.0099 -0.015 -0.036
p 0.246 0.4466 0.5555 0.4753 0.9187 0.8752 0.7079

TMT-B p -0.062 -0.134 -0.036 -0.062 0.0072 -0.108 -0.165
p 0.5207 0.1666 0.7092 0.5251 0.9409 0.2637 0.0878

VET-1 p -0.001 -0.196 0.0037 -0.02 -0.044 0.0777 0.0513
p 0.9894 0.0523 0.9695 0.841 0.6537 0.4244 0.598

VET-2 p -0.011 -0.146 -0.011 -0.024 0.0451 0.1116 0.0071
p 0.9069 0.1314 0.9107 0.8037 0.6432 0.2502 0.9418

Stroop-1 p 0.122 0.0645 -0.011 -0.024 -0.044 -0.023 0.0353
p 0.2084 0.5071 0.9104 0.806 0.6489 0.8121 0.7167

Stroop-2 p -0.038 0.0534 0.144 0.0303 -0.166 0.1158 0.0435
p 0.6951 0.5833 0.1372 0.7558 0.0867 0.2326 0.6549

A Stroop p -0.115 -0.022 0.0745 0.014 -0.085 0.1262 -0.007
p 0.2339 0.8219 0.4438 0.8855 0.379 0.193 0.9436

Notes: CW - cognitive domain; MW - mobility; SW - self-care; RW - relationships; LW - daily activities; PW - social

activities; WHO - overall score
Source: compiled by the author

The calculation of Spearman’s rank correlation coef-
ficient of the indicators of these methods and the results
of the WHODAS 2.0, which was used to re-examine the
respondents after therapy, revealed statistically signifi-
cant correlations between the CW scale and the delayed

reproduction index of the The Ray-Osterrieth Complex
Figure Test (p=-0.229; p=0.0174) and the AStroop scale
of the Stroop Color and Word Test and the PW scale
(p=0.2076; p=0.0311) of the WHODAS 2.0 methodolo-
gy (Table 6).

Table 6. Correlation between cognitive functioning indicators
and WHODAS 2.0 scales in the repeated examination of patients with PTSD+TBI

scale cw MW SW RwW w PW WHO
p 0.0081 -0.083 -0.178 0.0145 -0.001 0.0192 0.0158

ROCFT-1
p 0.9339 0.391 0.0648 0.8816 0.9902 0.8433 0.8713
p -0.083 -0.177 0.1239 0.0909 -5E-04 0.0445 0.0183

ROCFT-2
p 0.3903 0.0662 0.2015 0.3496 0.9961 0.6471 0.8512
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Continued Table 6

scale Cw MW SwW RwW LW PW WHO
ROCFT-3 p -0.229 0.007 0.0503 0.0842 -0.015 -0.116 -0.158
p 0.0174 0.9427 0.605 0.3861 0.8755 0.2332 0.1019

TMT-A p 0.0663 -0.046 -0.061 0.0802 0.0886 0.076 0.165
P 0.4952 0.6393 0.5329 0.4091 0.362 0.4346 0.0879

TMT-B p 0.0157 0.0747 -0.031 -0.12 0.0488 0.0049 0.0093
p 0.8715 0.4422 0.7498 0.2143 0.6159 0.9601 0.9238

VET-1 p -0.042 0.1233 0.0728 0.1301 0.0542 0.1227 0.1659
p 0.6635 0.2038 0.4542 0.1795 0.5775 0.2059 0.0862

VET-2 p -0.017 -0.043 -0.126 0.1324 0.0127 -0.019 0.0203
p 0.8629 0.6577 0.1956 0.1721 0.8963 0.8449 0.8346

Stroop-1 p 0.0398 -0.07 0.0326 0.0497 0.0876 -0.031 0.0438
P 0.6829 0.4721 0.7376 0.6097 0.3674 0.7528 0.6524

Stroop-2 p -0.027 0.0329 0.0276 -0.078 0.0065 0.1718 0.0762
p 0.7815 0.7357 0.7766 0.4235 0.9465 0.0755 0.4329

A Stroop p -0.056 0.0636 -0.02 -0.093 -0.031 0.2076 0.0726
p 0.5681 0.5134 0.8355 0.3408 0.7478 0.0311 0.4555

Notes: CW - cognitive domain; MW - mobility; SW - self-care; RW - relationships; LW - daily activities; PW - social

activities; WHO - overall score
Source: compiled by the author

Thus, while there were no correlations between the indi-
cators of these methods during the initial examination of the
CTBI group, there were no correlations between the indica-
tors of these methods. After the therapeutic intervention, the
reduction of cognitive impairment was more pronounced in
patients who, before treatment, showed less ability to per-
ceive the holistic structure and features of the drawing cop-
ying strategy, and impairment in the field of social activity

was more effectively levelled in those who, at the beginning
of therapy, had a good ability to inhibit the more natural-
ly strong verbal functions in favour of colour perception.

Spearman’s rank correlation coefficient was also calcu-
lated for the StroopCWIT, VFT, TMT, and ROCFT, which
were used in the initial examination and the 4DSQ test,
which was used in the initial and repeated examination
(Table 7-9).

Table 7. The relationship between cognitive functioning
and the 4DSQ test in the PTSD group at baseline and after therapy

Examination First After therapy
scale DIS DEP ANX 0% 4DSQ DIS DEP ANX SOM 4DSQ
ROC-1 P -0.024 0.0419 0.0602 0.0529 0.0577 -0.005 0.0215 0.0249 0.0839 0.0205
p 0.8025 0.6655 0.5339 0.5849 0.5511 0.9553 0.8247 0.7968 0.3857 0.8322
ROC-2 P -0.008 0.0905 -0.056 0.0113 -0.003 0.0055 -0.101 -0.119 -0.06 -0.096
p 0.9341 0.3493 0.5636 0.9073 0.9739 0.9547 0.2946 0.2159 0.5376 0.3217
ROC-3 P 0.092 -0.123 -0.034 0.0688 0.018 -0.197 -0.046 0.1083 -0.111 -0.095
p 0.3414 0.2027 0.7288 0.4769 0.8526 0.0401 0.6363 0.2621 0.2488 0.3283
TMT-A p 0.0019 0.0542 -0.005 -0.138 -0.028 0.19 0.1756 0.0505 -0.012 0.1797
p 0.9847 0.5757 0.9588 0.1513 0.7752 0.0478 0.0678 0.6023 0.8975 0.0616
TMT-B p -0.134 0.0536 -0.039 0.0005 -0.11 0.0586 -0.013 -0.027 -0.043 0.043
p 0.1653 0.5802 0.6878 0.9962 0.253 0.5452 0.8963 0.7795 0.66 0.657
VET-1 p 0.0768 -0.163 -0.162 -0.19 -0.124 -0.01 0.0973 -0.01 0.1954 0.0549
p 0.4272 0.0907 0.0926 0.0477 0.1993 0.9204 0.3142 0.9168 0.0417 0.5711
VET-2 p 0.1538 -0.018 0.0046 0.026 0.1503 0.0234 0.0256 -0.045 0.021 0.0353
P 0.1102 0.856 0.9621 0.7886 0.1189 0.8092 0.7913 0.643 0.8281 0.7156
Stroop-1 p -0.018 0.0771 -0.036 -0.099 -0.04 0.0159 -0.12 0.073 0.0032 0.0047
P 0.8565 0.4254 0.7102 0.304 0.6805 0.8693 0.2129 0.4506 0.9736 0.9617
Stroop-2 p -0.037 0.0141 -0.128 0.0782 -0.01 -0.07 0.0177 -0.166 -0.03 -0.138
P 0.7012 0.8845 0.1859 0.4191 0.9192 0.4681 0.8551 0.0854 0.756 0.1529
A Stroop p -0.018 -0.047 -0.063 0.1159 0.012 -0.081 0.0876 -0.18 -0.003 -0.114
P 0.8551 0.624 0.5141 0.23 0.9015 0.4042 0.3648 0.0604 0.9746 0.2362

Notes: DIS - distress; DEP - depression; ANX - anxiety; SOM - somatisation; 4DSQ - Four-Dimensional Symptom

Questionnairee
Source: compiled by the authors
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For the PTSD group (Table 7), during the initial ex-
amination, statistically significant correlations were found
only between the SOM scale of the 4DSQ and the letter
part of the VFT test (p=-0.19; p=0.0477). After the thera-
py. the DIS scale of the 4DSQ had statistically significant
correlations with the delayed recall scale of The Ray-Os-
terrieth Complex Figure Test (p=-0.197; p=0.0401) and
positive correlations with the indicators of part A of the
TMT (p=0.19; p=0.0478). In addition, the SOM scale had
a significant correlation with the categorical part of the
VET test (p=0.1954; p=0.0417). Thus, before the therapy,
it was found that greater severity of somatoform disorders
occurred in patients with low verbal associative productiv-
ity, but after the therapy, the situation changed polarly - it
was patients with high verbal associative productivity who
showed a greater tendency to somatize psychological con-
flict by developing somatoform disorders. After the thera-
pY, the symptoms of distress were most effectively reduced

in those patients who had well-developed dynamic param-
eters of attention, the level of voluntary regulation, and
visual-motor coordination at the time of treatment.

In representatives of the TBI group (Table 8), at the
initial examination, statistically significant negative cor-
relations were observed between the integral somatisation
index of the 4DSQ test and the index of the categorical part
of the VFT technique (p=-0.189; p=0.0465), as well as be-
tween the ANX scale and the immediate reproduction scale
of the The Ray-Osterrieth Complex Figure Test (p=-0.186;
p=0.0494). After the therapy, significant correlations were
observed only between the scores of the The Ray-Osterri-
eth Complex Figure Test and the 4DSQ, with the delayed
reproduction scale having negative correlations (p=>-0.188;
Pp<0.0468) with the DEP scale and the 4DSQ integral score,
and positive correlations between the immediate repro-
duction scale and the DIS scale of the 4DSQ (p=0.2018;
p=0.0329).

Table 8. The relationship between cognitive functioning
and the 4DSQ test in the TBI group at baseline and after therapy

Examination First After therapy

scale DIS DEP ANX SOM 4DSQ DIS DEP ANX SOM 4DSQ
ROC-1 p -0.069 0.1529 -0.186 -0.011 -0.118 -0.069 -0.068 0.0589 -4E-04 -0.025
p 0.47 0.1076 0.0494 0.9104 0.2135 0.4722 0.4781 0.5372 0.9964 0.793
ROC-2 p 0.0413 -0.072 0.1044 -0.018 0.0332 0.2018 -0.033 -0.014 0.1274 0.1553
P 0.6657 0.4484 0.2734 0.8476 0.728 0.0329 0.7331 0.8842 0.1808 0.102
p -0.048 0.0219 -0.119 -0.031 -0.168 -0.176 -0.188 -0.053 -0.153 -0.286
ROC-S P 0.614 0.8186 0.2112 0.7435 0.076 0.0629 0.0468 0.5778 0.1083 0.0022
P -0.008 -0.114 -0.095 -0.039 -0.168 -0.015 -0.006 0.1231 -0.102 0.0553
TMT-A p 0.9301 0.2327 0.3216 0.6849 0.0766 0.8723 0.9528 0.1961 0.285 0.5626
TMT-B p 0.074 0.1359 -0.047 -0.02 0.0912 0.0071 0.1428 -0.025 0.1133 0.1085
P 0.4381 0.1532 0.624 0.8375 0.3387 0.941 0.1332 0.7917 0.2343 0.255

VEFT-1 p 0.0635 -0.065 -0.079 0.0079 0.0215 -0.04 -0.046 -0.032 -0.052 -0.05
P 0.5062 0.4931 0.4099 0.9343 0.8218 0.6786 0.6306 0.7351 0.5831 0.6021

VET2 p -0.108 -0.024 -0.15 -0.083 -0.189 0.0664 -0.061 -0.062 -0.065 0.01
P 0.2563 0.8003 0.1144 0.3846 0.0465 0.4864 0.5232 0.5133 0.494 0.9165

Stroop-1 p -0.141 -0.028 0.0299 0.1047 -0.065 0.0956 -0.052 -0.176 0.0001 -0.03
P 0.1368 0.7702 0.7546 0.2721 0.4945 0.3158 0.5832 0.0628 0.9988 0.7539

p -0.175 0.0338 0.0455 0.0483 -0.086 -0.066 -0.137 -0.074 5E-05 -0.07
Stroop-2 P 0.0645 0.7237 0.6338 0.6132 0.3677 0.4903 0.1489 0.437 0.9995 0.4624
A Stroop p 0.0297 0.0361 0.0487 -0.071 0.0357 -0.135 -0.042 0.12 0.0137 -0.022
P 0.7557 0.7057 0.6104 0.4573 0.7089 0.1545 0.6606 0.2074 0.886 0.8201

Notes: DIS - distress; DEP - depression; ANX - anxiety; SOM - somatisation; 4DSQ - Four-Dimensional Symptom

Questionnaire
Source: compiled by the authors

Thus, at the time of the initial examination, patients
with TBI had a more pronounced somatisation of psycho-
logical conflict, the less developed their executive function
and the smaller their semantic memory. At the same time,
after the therapy, these features were levelled out, although
a greater degree of somatisation remained in patients with
an insufficient ability to perceive the integral structure and

features of the visual-manual coping strategy. As opposed
to the research groups described above, at the time of the
initial survey of the respondents of the CTBI group (Table
9), no correlations were found between the indicators of
the techniques under consideration, except for the relation-
ship between the letter part of the VFT test and the ANX
scale of the 4DSQ (p=0.2295; p=0.0169).
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Table 9. The relationship between cognitive functioning
and the 4DSQ test in the CTBI group at baseline and after therapy

Examination First After therapy
scale DIS DEP ANX SOM 4DSQ DIS DEP ANX SOM 4DSQ
ROC-1 p 0.0336 -0.159 0.0867 -0.138 0.036 0.1911 -0.014 0.1807 0.069 0.2481
p 0.7298 0.0996  0.3721 0.1546  0.7117  0.0575  0.8823 0.0612 0.476 0.0096
ROC-2 p 0.1214 -0.01 -0.157 0.027 0.0006  0.0735 -0.089 -0.111 -0.188 -0.064
p 0.2108 09179  0.1046  0.7815 0.9949 0.45 0.3597  0.2548 0.051 0.5101
ROC.3 p 0.0822 -0.118 -0.099 -0.024 -0.084 -0.136 -0.11 -0.092 0.123 -0.108
p 0.3975 0.2236  0.3071 0.805 0.3848 0.1594  0.2556  0.3439 0.206 0.2676
TMT-A p -0.087 -0.118 0.1197  0.0603 -0.015 -0.042 0.1159 1E-05 0.052 -0.009
p 0.3679 0.2258 02172 0.5351 0.8738 0.6653 0.2324  0.9999 0.594 0.9276
TMT-B p -0.036 -0.026 0.099 -0.174 -0.015 0.0134  0.0342 -0.048 -0.004 -0.013
p 0.7105 0.7925 0.3082  0.0719 0.8764  0.8907  0.7256  0.6234 0.964 0.8942
VFL-1 p 0.049 -0.109 0.2295 -0.033 0.1465 -0.014 -0.2 -0.126 -0.079 -0.154
p 0.6148 0.2626  0.0169  0.7319 0.1304  0.8886  0.0379 0.1945 0.414 0.1118
VFT-2 p 0.0853 -0.153 0.1719 -0.047 0.1374 -0.14 -0.076 0.0021 0.005 -0.094
p 0.3799 0.1129  0.0753 0.6273 0.1561 0.148 0.4339 0.9825 0.958 0.3353
Stroop-1 p -0.125 -0.007 0.0024  0.0215 -0.107 0.006 0.0532 0.0238 0.241 0.0735
p 0.1985 0.9452  0.9802  0.8253 02717  0.9511 0.5843 0.8067 0.012 0.4497
Stroop-2 p -0.036 0.0728 0.1452 -0.117 0.0828 -0.096 0.0924 -0.092 -0.063 -0.099
p 0.7134  0.4541 0.1338  0.2289 0.3944  0.3229  0.3417  0.3448 0.52 0.3091
A Stroop p 0.0646  0.0843 0.1431 -0.143 0.1584 -0.027 0.0083 -0.102 -0.194 -0.098
p 0.5068 0.3857  0.1395  0.1411 0.1015 0.7842  0.9323 0.2952 0.044 0.3146

Notes: DIS - distress; DEP - depression; ANX - anxiety; SOM - somatisation; 4DSQ - Four-Dimensional Symptom

Questionnaire
Source: compiled by the authors

When analysing the results of the repeated exami-
nation using the 4DSQ test, positive correlations were
found between the SOM scale scores and the congruent
part, as well as the Stroop stiffness-rigidity test (p=-0.194;
Pp<0.044); between the DEP scale and the letter part of the
VET test (p=-0.2; p=0.0379), as well as positive correla-
tions between the 4DSQ integral index and the ROCFT
copying scale (p=0.2481; p=0.0096). Thus, in the initial
study, somatisation of anxiety symptoms occurred to a
greater extent in respondents with low verbal associative
performance, which cannot be controversial. After the
therapy, patients with CTBI whose associative productiv-
ity was, on the contrary, well-developed, more easily got
rid of somatized depressive symptoms, and patients who
focused mainly on the effects of the word meaning when
it did not correspond to a visual impression had better re-
sults in getting rid of somatoform disorders.

Thus, this study determined that in different clinical
groups, different cognitive characteristics influenced the
effectiveness of treatment. PTSD patients had a range of
characteristics (high verbal associative performance, de-
veloped dynamic parameters of attention, sufficient level
of voluntary regulation, and visual-motor coordination).
On the contrary, other features of cognitive functioning in
patients with PTSD (reduced semantic memory, reduced
development of the lexical system and executive func-
tions) in some way impeded recovery during therapy. In

patients with TBI, the effective reduction of impairments
in self-care, mobility, and daytime activity was influenced
by a high level of attention span, working memory, and
executive functions, and a higher level of control flexibil-
ity. In patients with comorbid PTSD/TBI, individuals with
high control flexibility and high associative performance
demonstrated a rapid reduction in cognitive impairment
during therapy and somatized depressive symptoms.

Existing studies examined various aspects of the
psychiatric consequences of TBI in patients with PTSD
and their impact on recovery during treatment, but there
is no data from Ukrainian scientists whose area of in-
terest is cognitive features in the comorbidity of PTSD
and TBI. M.L. Timmer et al. [5], investigating the range
of long-term behavioural disorders and care provided
after traumatic brain injury, indicated that only half of
patients resumed work regardless of the severity of the
injury, which indicates that the presence, but not the
severity of long-term behavioural disorders prevents
return to work, which emphasises the importance of
early detection and appropriate treatment of behaviour-
al disorders in patients with TBI. This study provided a
detailed analysis of the cognitive features that facilitate
rehabilitation therapeutic interventions in veterans with
comorbidity of TBI and PTSD.

S.M. Lippa et al. [4], studying PTSD symptoms asso-
ciated with cognitive function after TBI, found that the

38 International Journal of Medicine and Medical Research, 2023, Vol. 9, No. 2


https://pubmed.ncbi.nlm.nih.gov/?term=Timmer+ML&cauthor_id=32318019

Smashna

potential impact of PTSD symptoms on cognitive function
should be taken into account in military personnel and
veterans with a history of mild/medium TBI. In addition,
the authors indicated that the severity of PTSD symptoms
should be taken into account to assess cognitive dysfunc-
tion in comorbidity with PTSD. The study results were
consistent with the results obtained in this paper regarding
the impact of the severity of clinical symptoms of PT'SD on
cognitive dysfunction, but additionally, the impact of TBI
symptoms on cognitive functioning and treatment effec-
tiveness was analysed.

AR. Mayer et al. [19], ].B. Patel et al. [20] and
M.B. Stein et al. [21] demonstrated neuroimaging in-
dicators of the combined effect of TBI and PTSD on the
white matter of the brain in the form of a larger number of
spatially heterogeneous areas of abnormally low fraction-
al anisotropy, or “potholes”, which was found in veterans
with a history of mild TBI and was not associated with
age, time after injury, PTSD, mood disorders or alcohol
use with harmful effects [20-22]. However, A.R. Mayer et
al. [19] described only cases of psychiatric illness that oc-
curred after traumatic brain injury, without considering
the different time points of occurrence of these conditions.
AL Esagoff et al. [22] did not conduct a targeted neu-
ropsychological study of cognitive functioning and its im-
pact on the effectiveness of treatment, unlike the present
study. N.L. de Souza et al. [23] described the neuroimaging
and neuropsychological profile only in active military per-
sonnel, unlike the present study, which examined veterans
and demobilised military personnel.

The results of neuroimaging studies demonstrated
that in relatively young veterans with mild TBI, the find-
ing of Deep white matter hyperintensities (DWMH) has
a different and negative impact on memory performance
than the impact of PTSD symptoms [24-26]. The present
study did not use neuroimaging data due to the heteroge-
neity of the technical features of diagnostic devices and the
unstructured nature of general imaging descriptions.

D.L.G. Van Praag et al. [27] studied the impact of neu-
rocognitive functioning on the course of PTSD and found
that strong sustained attention was associated with im-
proved symptoms of post-traumatic stress disorder, lead-
ing to the conclusion that assessing cognitive abilities can
help identify individuals at risk of developing (persistent)
PTSD after TBI and provide opportunities to inform treat-
ment strategies. However, the present study did not assess
the prognostic value of the treatment effectiveness, which
was conducted by the authors of this study. Consequent-
ly, concurrent PTSD and mTBI should be considered as
a risk factor for poor neuropsychological outcome, which
requires early and comprehensive intervention.

Conclusions
The study results confirmed the impact of cognitive func-
tioning on the effectiveness of complex therapy for veterans

with PTSD and mTBI. The developed dynamic parameters
of attention in the PTSD group, a sufficient level of volun-
tary regulation and visual-motor coordination in individ-
uals with PTSD at the time of treatment, provided effective
suppression of symptoms of distress after therapy. On the
contrary, the peculiarities of cognitive functioning of pa-
tients with PTSD, which in some way hindered, first, the
restoration of self-care, were reduced semantic memory,
development of the lexical system and executive functions.
In addition, well-developed verbal and language functions
were associated with less effective reduction of disorders in
the field of relationships.

A high attention span, working memory and executive
functions in the TBI group predicted the effectiveness of
the process of recovery of self-care and daily activities. A
higher level of control flexibility in people with TBI was
associated with effective mobility recovery. Developed ex-
ecutive function and a smaller semantic memory reserve
led to a more pronounced somatisation of symptoms at the
beginning of the study, which was effectively levelled after
the therapy, although a greater degree of somatisation re-
mained in patients with the insufficient ability to perceive
the holistic structure and features of the visual-manual
copying strategy.

Reduction of cognitive impairment in the CTBI
group was more pronounced in patients who demon-
strated impaired perception of the integral structure in
copying a picture before treatment, and impairment in
social activity was more effectively levelled in individuals
with high control flexibility. In addition, individuals with
low verbal associative performance at baseline had the
highest somatisation of anxiety symptoms. High asso-
ciative productivity provided for an effective reduction,
firstly, of somatized depressive symptoms, and high con-
trol flexibility led to better results in getting rid of so-
matoform disorders.

A detailed study and analysis of cognitive indicators
is promising for clinical practice, as it is necessary to de-
termine the scope of medical and psychotherapeutic in-
terventions for comorbidity of PTSD and TBI and to pre-
dict the effectiveness of therapy. Further research should
consider the development of an individual approach to the
treatment of patients with PTSD and coexisting mild TBI,
tailored to their cognitive status.

Acknowledgements

The author would like to express sincere gratitude to her
supervisor, Professor Olena Khoustova, for her valuable
guidance and support throughout the research process.
Her experience and knowledge were invaluable in shaping
the study.

Conflict of Interest
There are no potential sources of conflict of interest that
affect the author’s objectivity.

International Journal of Medicine and Medical Research, 2023, Vol. 9, No. 2 39


https://pubmed.ncbi.nlm.nih.gov/?term=Van%20Praag%20DL%5BAuthor%5D

Influence of cognitive functioning...

References

[1] Chebotaryova L, Kovalenko O, Solonovych A, Solonovych O. Posttraumatic stress disorder and mild traumatic brain
injury - common consequences of war: Issues of pathogenesis and differential diagnosis (review). Fam Med Eur
Pract. 2023;(2):64-72. DOI: 10.30841/2786-720X.2.2023.282496

[2] Simonovic M, Nedovic B, Radisavljevic M, Stojanovic N. The Co-occurrence of post-traumatic stress disorder
and depression in individuals with and without traumatic brain injury: A comprehensive investigation. Medicina.
2023;59(8):e1467. DOL: 10.3390/medicina59081467

[3] Bisson]JI. Prevention and treatment of PTSD: The current evidence base. Eur ] Psychotraumatol. 2021;12(1):e1824381.
DOI: 10.1080/20008198.2020.1824381

[4] LippaSM, French LM, Brickell TA, Driscoll AE, Glazer ME, Tippett CE, et al. Post-traumatic stress disorder symptoms
are related to cognition after complicated mild and moderate traumatic brain injury but not severe and penetrating
traumatic brain injury. ] Neurotrauma. 2021;38(22):3137-45. DOI: 10.1089/neu.2021.0120

[5] Timmer ML, Jacobs B, Schonherr MC, Spikman JM, van der Naalt ]. The spectrum of long-term behavioral disturbances
and provided care after traumatic brain injury. Front Neurol. 2020;11:e246. DOIL: 10.3389/fneur.2020.00246

[6] KongLZ, Zhang RL, Hu SH, Lai JB. Military traumatic brain injury: A challenge straddling neurology and psychiatry.
Mil Med Res. 2022;9:e2. DOL: 10.1186/s40779-021-00363-y

[7] Shively SB, Priemer DS, Stein MB, Perl DP. Pathophysiology of traumatic brain injury, chronic traumatic
encephalopathy, and neuropsychiatric clinical expression. Psychiatr Clin North Am. 2021;44(3):443-58.
DOI: 10.1016/j.psc.2021.04.003

[8] Marklund N, Vedung E, Lubberink M, Tegner Y, Johansson ], Blennow K, et al. Tau aggregation and increased
neuroinflammation in athletes after sports-related concussions and in traumatic brain injury patients - A PET/MR
study. Neuroimage Clin. 2021;30:¢102665. DOI: 10.1016/j.nicl.2021.102665

[9] Ng SY, Lee AYW. Traumatic brain injuries: Pathophysiology and potential therapeutic targets. Front Cell Neurosci.
2019;13:e528. DOI: 10.3389/fncel.2019.00528

[10] Graham NSN, Cole JH, Bourke NJ, Schott JM, Sharp DJ. Distinct patterns of neurodegeneration after TBI and in
Alzheimer’s disease. Alzheimer’s Dement. 2023;19(7):3065-77. DOI: 10.1002/alz.12934

[11] Harrington DL, Hsu PY, Theilmann R]J, Angeles-Quinto A, Robb-Swan A, Nichols S, et al. Detection of chronic
blast-related mild traumatic brain injury with diffusion tensor imaging and support vector machines. Diagnostics.
2022;12(4):e987. DOL: 10.3390/diagnostics12040987

[12] Dhote VV, Samundre P, Upaganlawar AB, Ganeshpurkar A. Gene therapy for chronic traumatic brain
injury: Challenges in resolving long-term consequences of brain damage. Curr Gene Ther. 2023;23(1):3-19.
DOI: 10.2174/1566523221666211123101441

[13] Classification of Health Problems and Related Issues [Internet]. 2021 [cited 2024 Feb 13]. NC 025:2021. Available
from: https://www.dec.gov.ua/wp-content/uploads/2021/11/naczionalnyj-klasyfikator-nk-025.pdf

[14] On Amendments to the Guideline “Medicinal Products. Proper Clinical Practice ST-N MOZU 42-7.0:2008”, Order of
the Ministry of Health of Ukraine No. 1169 [Internet], 2017 Sep 26 [cited 2024 Feb 13]. Available from: https://zakon.
rada.gov.ua/rada/show/v0095282-09#Text

[15] The Convention on Human Rights and Biomedicine: Convention on Human Rights and Biomedicine. 1997. Oviedo.
Spain. Available from: https://zakon.rada.gov.ua/laws/show/994 334#Text

[16] The World Medical Association. Declaration of Helsinki: Ethical Principles for Medical Research Involving Human
Subjects [Internet]. Available from: https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/

[17] Ethical Code of the Scientist of Ukraine, Resolution of the General Meeting of the National Academy of Sciences of
Ukraine No. 2, Apr 15, 2009. Available from: https://zakon.rada.gov.ua/go/v0002550-09

[18] Ustiin TB, Kostanjsek N, Chatterji S, Rehm J, editors. Measuring health and disability: Manual for WHO disability
assessment schedule (WHODAS 2.0) [Internet]. Geneva: WHO Press; 2010 [cited 2024 Feb 13]. 152 p. Available
from: https://iris.who.int/bitstream/handle/10665/43974/9789241547598 eng.pdf?isAllowed=y&sequence=1

[19] Mayer AR, Quinn DK. Neuroimaging biomarkers of new-onset psychiatric disorders following traumatic brain
injury. Biol Psychiatry. 2022;91(5):459-69. DOI: 10.1016/j.biopsych.2021.06.005

[20] Patel JB, Wilson SH, Oakes TR, Santhanam P, Weaver LK. Structural and volumetric brain MRI findings in mild
traumatic brain injury. AJNR Am J Neuroradiol. 2020;41(1):92-99. DOL: 10.3174/ajnr.A6346

[21] Stein MB, Yuh E, Jain S, Okonkwo DO, Mac Donald CL, Levin H, et al. Smaller regional brain volumes predict
posttraumatic stress disorder at 3 months after mild traumatic brain injury. Biol Psychiatry Cogn Neurosci
Neuroimaging. 2021;6(3):352-59. DOIL: 10.1016/j.bpsc.2020.10.008

[22] Esagoft Al, Stevens DA, Kosyakova N, Woodard K, Jung D, Richey LN, et al. Neuroimaging correlates of post-
traumatic stress disorder in traumatic brain injury: A systematic review of the literature. ] Neurotrauma. 2023;40(11-
12):1029-44. DOI: 10.1089/neu.2021.0453

40 International Journal of Medicine and Medical Research, 2023, Vol. 9, No. 2


https://doi.org/10.30841/2786-720X.2.2023.282496
https://doi.org/10.30841/2786-720X.2.2023.282496
https://doi.org/10.3390/medicina59081467
https://doi.org/10.3390/medicina59081467
https://www.tandfonline.com/doi/full/10.1080/20008198.2020.1824381
https://www.tandfonline.com/doi/full/10.1080/20008198.2020.1824381
https://pubmed.ncbi.nlm.nih.gov/34409857/
https://pubmed.ncbi.nlm.nih.gov/34409857/
https://pubmed.ncbi.nlm.nih.gov/32318019/
https://pubmed.ncbi.nlm.nih.gov/32318019/
https://www.sciencedirect.com/science/article/abs/pii/S0193953X21000265?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0193953X21000265?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213158221001091?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213158221001091?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/31827423/
https://pubmed.ncbi.nlm.nih.gov/31827423/
https://alz-journals.onlinelibrary.wiley.com/doi/10.1002/alz.12934
https://alz-journals.onlinelibrary.wiley.com/doi/10.1002/alz.12934
https://pubmed.ncbi.nlm.nih.gov/35454035/
https://pubmed.ncbi.nlm.nih.gov/35454035/
https://pubmed.ncbi.nlm.nih.gov/34814817/
https://pubmed.ncbi.nlm.nih.gov/34814817/
https://www.dec.gov.ua/wp-content/uploads/2021/11/naczionalnyj-klasyfikator-nk-025.pdf
https://zakon.rada.gov.ua/rada/show/v0095282-09%23Text
https://zakon.rada.gov.ua/rada/show/v0095282-09%23Text
https://zakon.rada.gov.ua/laws/show/994_334%23Text
https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/
https://zakon.rada.gov.ua/go/v0002550-09
https://iris.who.int/bitstream/handle/10665/43974/9789241547598_eng.pdf?isAllowed=y&sequence=1
https://doi.org/10.1016/j.biopsych.2021.06.005
https://doi.org/10.1016/j.biopsych.2021.06.005
https://doi.org/10.3174/ajnr.A6346
https://doi.org/10.3174/ajnr.A6346
https://doi.org/10.1016/j.bpsc.2020.10.008
https://doi.org/10.1016/j.bpsc.2020.10.008
https://doi.org/10.1089/neu.2021.0453
https://doi.org/10.1089/neu.2021.0453

Smashna

[23] de Souza NL, Esopenko C, Jia Y, Parrott JS, Merkley TL, Dennis EL, et al. Discriminating mild traumatic brain injury
and posttraumatic stress disorder using latent neuroimaging and neuropsychological profiles in active-duty military
service Members. ] Head Trauma Rehabil. 2023;38(4):254-66. DOI: 10.1097/HTR.0000000000000848

[24] Siddiqi SH, Kandala S, Hacker CD, Bouchard H, Leuthardt EC, Corbetta M, et al. Precision functional MRI
mapping reveals distinct connectivity patterns for depression associated with traumatic brain injury. Sci Transl Med.
2023;15(703):eabn0441. DOI: 10.1126/scitranslmed.abn0441

[25] McGrath H, Zaveri HP, Collins E, Jafar T, Chishti O, Obaid S, et al. High-resolution cortical parcellation based on
conserved brain landmarks for localization of multimodal data to the nearest centimeter. Sci Rep. 2022;12(1):e18778.
DOI: 10.1038/s41598-022-21543-3

[26] Ricchi I, Tarun A, Maretic HP, Frossard P, Van De Ville D. Dynamics of functional network organization through
graph mixture learning. Neurolmage. 2022;252:¢119037. DOI: 10.1016/j.neuroimage.2022.119037

[27] Van Praag DLG, Van Den Eede E, Wouters K, Wilson L, Maas AIR, The Center-TBI Investigators And Participants.
The impact of neurocognitive functioning on the course of posttraumatic stress symptoms following civilian traumatic
brain Injury. J Clin Med. 2021;10(21):e5109. DOI: 10.3390/JCM 10215109

BrnAMB KOTHITUBHOro OyHKLLIOHYBAOHHS HQ e PEKTUBHICTb
AiIKYBAHHSI BETEPAHIB 3 NOCTTPABMATUYHUM CTPECOBUM
PO3ACAOM TA AETKOIO YHEPENMHO-MO3KOBOIO TPABMOIO

Ornena €srenisaa Cmairga

KAHAMAQT MEAMYHUX HAYK, AOLLEHT

TepHOMIAbCbKMIM HAOLLIOHOABHUM MEAMYHMIM YHIBEPCUTET iIMeHI |. 9. TopBa4YeBCbKoro
MIiHICTEPCTBO OXOPOHM 3A0POB S YKPQiHM

46001, MaMAQH Boai, 1, m. TepHoMiAb, YkpdiHa
https://orcid.org/0000-0001-6595-2940

AHOTALLS. AHaMHe3 I[Of{0 TPABMAaTUIHOTO YIIKO/PKEHHS MO3KY Y BET€PaHIB NOB'13aHMIT 3 GIIBIINM BUKOPUCTAHHAM
IIOCITYT OXOPOHY ICUXIYHOTO 3[0pOB A, He3a/Ie>XKHO Bijl BUCTAaBIeHUX ICUXIaTPUYHMX IiaTHO3iB, 1110 POOUTH aKTyaIbHUM
PO3pOOKY KOMIUIEKCHOTO HiXONY O TiKyBaHHA Ta OLIHKY /10r0 eeKTUBHOCTI. MeTo po6oTy 6y10 JOCIiUTI BIUIUB
0CO6IMBOCTel KOTHITYBHOIO (DYHKIIIOHYBaHHA cepell 329 BeTepaHiB 3 KOMOPOITHMMM OCTTPAaBMAaTUYHUM CTPECOBUM
pO3/IaloM Ta JIETKOI YeperHO-MO3KOBOK TpaBMOK Ha edeKTUBHICTh KoMOiHOBaHOI Tepamii. s moCaimpkeHH:
KOTHITMBHOrO (YHKIIOHYBaHHA IpoBOmWINCh: TecT Pesa-Ocreppila, TecT 3B'A3Ky cuMmBomiB, Tect CTpyma, Tect
BepbanbHOl mBUAKOCTI. OuiHKa GYHKIIIOHYBaHHA IPOBOAMIACD 32 OIIUTYBaIbHUKOM BcecBiTHBOI opranisanii oxopoHn
3;[0p013’;1 M1 OLIiHKM iHBaigmM3aIrii. E(beKTMBHiCTb KOMOiHOBaHOL Tepamil TakoX OLiHIOBanach 3a YOTUPUBUMIpHUM
OIIUTYBaJIbHMKOM cuMnToMiB. IlifTBep/pkeHO BIUIMB KOTHITMBHOrO (PyHKI[iOHYBaHHA Ha e(eKTUBHICTb 8-TIHKHEBOI
KOMIDTEKCHO] Teparlii BeTepaHiB 3 BKazaHOI0 KoMopb6ifHicTo. [ToKasHUKM TecTy 3B'A3Ky CMMBOJIB MalIu CTaTUCTUIHO
3HaYyIi HeraTMBHi KOpe/IALiliHI 3B A3KY 3 I0OKa3HIKOM IIKa/IM KOTHITUBHOI chepu (p=-0,237;p=0,0117) Ta iHTerpanbHuM
IIOKQ3HNKOM OIINTyBajJbHUKA BcecBiTHbOI opraHisanii oxopoHU 3[0poB’s Mg OWiHKM iHBamipgmsanii (p = -0,192;
p=0,0424), a TaKoXX TTO3UTNBHI KOPEJALiTHI 3B’ A3KM 3 MIKamaMy caMmoobcmyrosyBanHs (p=0,2038; p=0,0311) Ta gennoi
akTMBHOCTI (p = 0,2048; p = 0,0303). BuaApneHo, W0 Mali€eHTV 3 MOCTTPaBMATUYHUM CTPECOBUM PO3JIAfIOM, JIETKOKO
YepeIrtHO-MO3KOBOIO TPaBMOIO Ta iX KOMOPOIfHICTIO II0-pisHOMY pearyBaiy Ha IPOBeJeHH: Tepallii, [0 BU3HAYAIOCh
KITIHIYHUMM O0COOMMBOCTAMM IX KOTHITMBHMX IIPOLECiB, a caMe acOLiaTMBHOI IPOAYKTUBHOCTI, pUTiFHOCTI/THYYKOCTI
KOHTPOJIIO, yBary, po6odoi mam’ATi Ta BUKoHaB4oi (pyHKHil. JrHaMika KOTHITMBHOTO (YHKIIIOHYBaHHA Bifjpi3HANACh ¥
KOXKHil1 rpymi. TaK0)X BCTaHOBJIEHO, 1[0 KOTHITMBHI CYMIITOMY CTaBa/IM MillleHAMM Tepalii, Ipo 1o CBif4ma iX pemyKiisa
Iic/Ig IpoBefieHoro BTpy4yanHa. OTpyMaHi jaHi JO3BOJIATD Oi/IbII e(eKTUBHO Ta KOMIUIEKCHO OpraHi30BYBaTU HaJlaHHA
crienia/1i3oBaHOl IICUXiaTPUYHOI HOMOMOTY BeTepaHaM, a KOTHiTVMBHe (PYHKI[iOHYBaHHA Ma€ IPOTHOCTMYHE 3HAUYeHHA
070 edoeKTMBHOCTi Ta TPUBAJIOCTI JIIKyBaHH s

KAlO4OBi CAOBQ: ricuxivyHMIt po3naj, OB I3aHUIA 31 CTPecOM; TPaBMa MO3KY; KOTHITHBHI po3/iaj; BUKOHaBYi QYHKIII;
JKyBaHH:; BeTepaHW; KOMOPOifHiCTh
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Abstract. Gallbladder calculus prevalence exhibits significant regional disparities, affecting public health. This
study aimed to assess the incidence of complications in diagnosed cases of gallbladder stones using a prospective
observational approach. Methods encompassed comprehensive history-taking, clinical examinations, imaging, and
biochemical markers' analysis. In this study encompassing 238 cases of symptomatic gallstones, a comprehensive
analysis revealed that 31.9% of patients presented with complications. Among these, choledocholithiasis emerged
as the most prevalent complication, affecting 13.45% of the cases. Acute cholecystitis and gallstone pancreatitis
were also significant complications, occurring in 10.9% and 6.7% of the cases, respectively. Noteworthy is the
consistent alignment between clinical diagnoses and imaging findings, highlighting the accuracy and reliability
of the diagnostic process. Turning to the exploration of management modalities, the data showcased laparoscopic
cholecystectomy as the predominant surgical intervention. Both early and delayed laparoscopic cholecystectomies
were frequently performed, reflecting the versatility of this approach in addressing symptomatic gallstone cases.
However, it is essential to note that an overall 6% conversion rate from laparoscopic to open cholecystectomy was
observed, underscoring the importance of adaptability in surgical strategies. These findings not only contribute to a
deeper understanding of the prevalence and complications associated with symptomatic gallstones but also emphasise
the significance of accurate diagnostic measures and the need for surgical flexibility in managing these cases.

Suggest Citation:

Tyagi S, Mishra A, Rajendran N, Pushkarna A. An observational study on spectrum of complications in gallstone disease in Western
Maharashtra. Int ] Med Med Res. 2023;9(2):42-50. DOI: 10.61751/ijmmr/2.2023.42

‘Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
~ Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0009-0007-0157-7361
https://orcid.org/0000-0001-5882-7201
https://orcid.org/0000-0002-9854-7236
https://orcid.org/0009-0008-8393-2394

Tyagi et al.

The results presented in this study offer valuable insights that can inform clinical decision-making and enhance the
overall management of patients presenting with symptomatic gallstones

Keywords: laparoscopic cholecystectomy; choledocholithiasis; gallbladder calculus; open cholecystectomy; acute

cholecystitis

Intfroduction

Gallstone disease poses a significant global public health
challenge, demanding an in-depth understanding of its
complications for optimizing patient care. Recent global re-
search has contributed valuable insights into various facets
of gallstone disease complications; however, there remains
a gap in localised investigations, particularly within the
unique demographic of Western Maharashtra. S. Mukai et
al. [1] extensively explored urgent interventions, focusing
on the timely management of complications. Their work
sheds light on the critical decision-making processes in
emergency scenarios, emphasizing the need for prompt
medical attention. However, their study primarily delves
into the acute aspects, leaving room for further investiga-
tion into the broader spectrum of complications that may
unfold over time. M. Di Martino et al. [2] investigated the
optimal timing of cholecystectomy in gallstone disease cas-
es. Their findings underscore the importance of strategic
planning for surgical interventions, particularly in prevent-
ing recurrent complications. While their research contrib-
utes significantly to the understanding of cholecystectomy
timing, there is still a need to explore the diverse complica-
tions that may necessitate different intervention timelines.
M. Zhu et al. [3] delved into causal associations in gallstone
disease, examining the factors that contribute to the devel-
opment of complications. Their work highlights the multi-
faceted nature of the disease, linking various risk factors to
specific complications. However, a comprehensive under-
standing of the entire spectrum of complications within a
specific population, such as Western Maharashtra, is yet to
be explored. P.S. Kumar & S. Harikrishnan [4] explored un-
usual complications of gallstone disease, providing insights
into less common manifestations. Their work broadens the
scope of understanding beyond typical complications, offer-
ing crucial information for clinicians. However, their focus
on unusual complications necessitates further investigation
into the more prevalent complications within the Western
Maharashtra demographic. N.Y. Cho et al. [5] contributed to
the understanding of gallstone disease complications, em-
phasizing the significance of tailored approaches to patient
care. Their research underscores the need for personalised
strategies based on patient demographics and characteris-
tics. Nevertheless, their study primarily focuses on general
considerations, warranting a specialised investigation into
the unique complications prevalent in Western Maharash-
tra. M. Lodha et al. [6] provided insights into specific com-
plications in gallstone disease, contributing to the overall
knowledge base. Their work offers valuable perspectives
on the complexities of managing particular complications.

However, a comprehensive analysis encompassing
the entire spectrum of complications specific to Western

Maharashtra is yet to be undertaken. This study aimed to
comprehensively analyse the spectrum of complications as-
sociated with gallstone disease in the unique demographic
of Western Maharashtra through a single-centre approach.

Materials and Methods

In this prospective observational study, conducted at a
tertiary care centre in Western Maharashtra, a total of 238
patients with symptomatic gallstone disease and its compli-
cations, admitted to the hospital between January 2021 and
January 2023, were included, excluding those with asymp-
tomatic gallstone disease and primary choledocholithiasis.
On admission, detailed history and clinical examination
findings were recorded. In history, pain in the abdomen,
dyspepsia, vomiting, fever, abdominal distension, and fea-
tures of jaundice were recorded. In clinical examination,
presence of right upper quadrant (RUQ) tenderness, Mur-
phy’s sign, rebound tenderness/guarding, palpable liver/
gall bladder and ascites were documented.

Upon admission, all patients underwent biochemical
evaluation, including serum bilirubin, liver enzymes (in-
cluding Serum Aspartate Transaminase, Alanine Transam-
inase, Serum Alkaline Phosphatase, and Gamma Glutamyl
Transferase), and pancreatic enzyme assay. These investi-
gations were conducted using an automatic biochemistry
analyser employing spectrophotometric techniques. Nor-
mal laboratory values were as follows: Alanine Transami-
nase: 4 to 36 IU/L, Aspartate Transaminase: 5 to 30 IU/L,
Alkaline Phosphatase: 30 to 120 IU/L, Gamma-Glutamyl
Transferase: 6 to 50 IU/L, Bilirubin: 2 to 17 umol/L, Direct
Bilirubin: 0 to 6 umol/L, Pancreaticamylaseupto85IU/Land
Pancreatic lipase up to 160 IU/L were considered normal.

All patients underwent an ultrasound (USG) abdomen
in the radiology department and findings were recorded.
Evaluation with advanced imaging techniques, including
contrast-enhanced computed tomography (CECT) ab-
domen (if indicated), magnetic resonance cholangiopan-
creatography (MRCP) (if indicated), and endoscopic ret-
rograde cholangiopancreatography (ERCP) (if indicated)
were also performed.

The diagnosis of complications was established
through a combination of clinical findings, imaging results,
and biochemical markers. The study specifically addressed
complications related to the location of the stone, encom-
passing gall bladder complications such as acute cholecys-
titis, Mirizzi Syndrome, mucocele, abscess-empyema, and
gallbladder perforation; common bile duct complications
including choledocholithiasis, obstructive jaundice, gall-
stone pancreatitis, and cholangitis; and intestinal compli-
cations, specifically gallstone ileus.
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Logistic regression was employed to identify factors
associated with specific complications, providing a quan-
titative assessment of the impact of variables while con-
sidering potential confounding factors. The coordination
between diagnostic methods embraced a multidisciplinary
framework, fostering close collaboration among clini-
cians, radiologists, and gastroenterologists. Through reg-
ular meetings and discussions, each specialist contributed
their unique insights, facilitating a holistic interpretation
of findings. The study protocol adheres to national ethi-
cal guidelines for biomedical and health research involv-
ing human participants according to the Declaration of

Helsinki [7], as well as the Guidelines for Good Clinical
Practice. Prior to participation, informed consent was
obtained from all individuals involved. Approval for the
study was obtained from the Institution Ethics Committee,
ensuring compliance with ethical standards throughout
the research process.

Results

Varied patterns across patient groups. The study popula-
tion encompassed a diverse range of age groups, providing
a comprehensive perspective on the prevalence of gall-
stone disease across various life stages (Table 1).

Table 1. Frequency table for age distribution

Age Group Frequency Percent
<=20 4 1.7
21-30 45 18.9
31-40 55 23.1
41-50 56 235
51-60 38 16.0
61-70 30 12.6

71+ 10 4.2
Total 238 100.0

Source: compiled by authors

The majority of participants fell within the middle-aged
brackets, with notable representation from individuals aged
31 to 60. Specifically, individuals in the age group of 41 to
50 constituted the largest proportion, comprising 23.5% of
the total cases. Moreover, participants aged 21 to 40 col-
lectively accounted for approximately 43% of the study
cohort, emphasizing the significance of gallstone disease
within the adult population. Notably, the study included
a considerable number of participants aged 60 and above,

with individuals in the age group of 61 to 70 representing
12.6% of the total cases. This broad age distribution ensures
a holistic understanding of the implications and variations
in gallstone disease prevalence across different generational
segments.

Varied presentations in patients with gallstone dis-
ease. The study meticulously documented the symptomat-
ic manifestations among participants diagnosed with gall-
stone disease (Table 2).

Table 2. Presenting symptoms and its frequency

Symptoms . . .- Abd. Yellowing High colour Clay coloured -
(N=238) Pain abd. Dyspepsia Vomiting Fever Semmron e urine stools Pruritis

Frequency 208 67 123 35 1 14 15 10 3

Percentage 87.4 28.2 51.7 14.7 0.4 5.9 6.3 4.2 1.3

Source: compiled by authors

The predominant symptom reported was pain in the
abdomen, with a staggering 87.4% of individuals experi-
encing this discomfort. Dyspepsia, characterised by indi-
gestion or discomfort after eating, was noted in 28.2% of
cases, highlighting its significant prevalence. Vomiting, a
common symptom associated with gallstone-related com-
plications, was reported by 51.7% of participants. Fever,
a potential indicator of an inflammatory response, was
observed in 14.7% of cases. Interestingly, abdominal dis-
tension, indicative of bloating, was relatively rare, report-
ed by only 0.4% of individuals. Yellowing of the eyes was

observed in 5.9% of cases, while high colouration of urine,
often associated with liver or gallbladder disease, was not-
ed in 6.3% of individuals. Clay-coloured stools, a potential
sign of common bile duct obstruction, were reported by
4.2% of participants. Pruritis, or itching, was a less com-
mon but noteworthy symptom, observed in 1.3% of cases.

Diverse clinical presentations in gallstone disease.
The clinical examination findings among participants diag-
nosed with gallstone disease were comprehensive, reveal-
ing several distinctive signs indicative of gallbladder and
hepatobiliary complications (Table 3).
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Table 3. Clinical signs

Clinical signs e Rebound/ .
(N=238) RUQ tenderness Murphy’s sign Guarding Hepatomegaly Palpable GB Ascites
Frequency 112 25 26 4 3 0
Percentage 46.67 10.42 10.83 1.67 1.25 0.00

Source: compiled by authors

RUQ tenderness was a prevalent clinical sign, observed
in 46.67% of cases, highlighting the localised discomfort
often associated with gallstone-related issues. Murphy’s
sign, a physical examination technique utilised to assess
for gallbladder inflammation, was positive in 10.42% of
individuals, providing further evidence of gallstone-related
pathology. Rebound tenderness or guarding, indicative of
peritoneal irritation, was noted in 10.83% of cases, suggest-
ing the potential involvement of surrounding structures.
Hepatomegaly, was observed in 1.67% of participants,

while a palpable gallbladder, a less common but significant
finding, was noted in 1.25% of cases. The absence of ascites
further emphasised the localised nature of the clinical signs
associated with gallstone disease.

Varying rates among gallstone patients. The major-
ity of individuals, constituting 68.5% of the cohort (N=238),
did not manifest any complications related to gallstones. Con-
versely, 19.7% of participants (N=238) experienced a single
complication, underscoring the diversity in clinical presenta-
tions associated with gallstone disease (Table 4).

Table 4. Frequency and percentage of complications

Complication Frequency Percentage
No (N=238) 163 68.5
One (N=238) 47 19.7
More than One (N=238) 29 12.2
Two (N =29) 21 72.4
Three (N = 29) 6 20.7
Four (N =29) 0 0.0
Five (N =29) 2 6.9

Source: compiled by authors

Furthermore, a subset of individuals, comprising 12.2%
of the total cases (N=238), presented with more than one
complication. Among those with multiple complications
(N=29), a detailed breakdown revealed that 72.4% exhibit-
ed two complications, 20.7% had three complications, and
6.9% presented with five complications (Table 4). Notably,
no individuals within this subset displayed four complica-
tions, highlighting the variability in the combinations and
severity of complications associated with gallstone disease.
In summary, this comprehensive categorization sheds light
on the frequency and diversity of complications in individ-
uals diagnosed with gallstone disease, providing valuable
insights into the complexity of clinical presentations and
the potential challenges in managing multifaceted cases.

Diverse issues in symptomatic gallstone disease
cases. The study meticulously examined the prevalence of
specific complications associated with gallstone disease,

providing a detailed breakdown of individual complica-
tions and their corresponding frequencies. Acute cholecys-
titis was present in 26 individuals, accounting for 10.92%
of the study population, while empyema was observed in
6 cases, representing 2.52% of the participants. Mucocele
was documented in 14 individuals, constituting 5.88% of
the cohort, and Common bile duct calculus (CBD calculus)
was noted in 32 cases, indicating a prevalence of 13.45%.
Cholangitis was identified in 6 individuals, making up
2.52% of the study population, and surgical obstructive
jaundice (SOJ) was seen in 12 cases, with a prevalence of
5.04%. Gallstone Pancreatitis was present in 16 individuals,
representing 6.72% of the cohort, while Mirrizi’s syndrome
was documented in 5 cases, accounting for 2.10% of the
participants. Notably, gallstone ileus was not observed in
any individuals within the study population, indicating a
zero prevalence (Table 5).

Table 5. Complications associated with gallstone disease

. .. Ac. CBD " Gallstone  Mirrizi’s Gallstone
ColPLeaon cholecystitis RiEvemagbiv el calculus Sholasi ) pancreatitis syn ileus
Frequency 26 6 14 32 6 12 16 5 0
Prevalence /
100 (%) 10.92 2.52 5.88 13.45 2.52 5.04 6.72 2.10 0.0

Source: compiled by authors
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These findings offer a comprehensive understanding of
the distribution of specific complications associated with
gallstone disease, shedding light on the varied clinical pres-
entations, and highlighting the relative frequencies of each
complication within the studied cohort.

Frequency

Conservative MERCP +
Mx stone extraction

Early lap chole

Addressing gallstone disease complications effec-
tively. In this study, all 238 patients were offered surgical
treatment. All patients are offered either an upfront surgery
or conservative management with or without ERCP fol-
lowed by surgery (Fig. 1).

161
62
- - . .

Late lap chole Open chole

Figure 1. Management modalities

Source: compiled by authors

Out of 238 patients, 236 underwent cholecystectomies
and 2 patients did not report back after conservative man-
agement. In patients who underwent surgery, 216 cases
were taken up for laparoscopic cholecystectomy. Out of
which, 203 cases (86%) successfully underwent laparo-
scopic cholecystectomy (LC) and 13 cases were converted
to open cholecystectomy (OC) [conversion rates were 6%].
A total of 33 cases (14%) underwent open cholecystectomy.
In the laparoscopic group, 161 cases (79.3%) underwent
Laparoscopic cholecystectomy during the same admission.
42 cases (20.7%) underwent Laparoscopic cholecystectomy
after a period of 4 weeks.

Acute cholecystitis. There were a total of 26 cases of
acute cholecystitis in this study. All cases were managed
conservatively, initially followed by surgery. Out of 26 cas-
es, 20 cases (76.9%) underwent Lap cholecystectomy and 6

17

LLC

3

ELC

cases (23.1%) underwent open cholecystectomy (includes 2
cases of lap converted to open cholecystectomy).

Choledocholithiasis + acute cholangitis + obstruc-
tive jaundice. There were a total of 32 cases of CBD cal-
culus in this study. Of 32 cases, 12 cases had associated
obstructive jaundice and 6 cases had associated acute
cholangitis. All cases were managed conservatively and
subjected to ERCP. Out of this, 31 cases underwent Endo-
scopic papillotomy and stone extraction. The procedure
was successful in 28 cases (90.3%) and failed in 3 cases
(9.7%). All 32 cases underwent cholecystectomy, the dis-
tribution of which is mentioned in the Figure 2. 3 cases
underwent early laparoscopic cholecystectomy, 17 cases
underwent delayed laparoscopic cholecystectomy and 12
cases underwent open cholecystectomy with/without a
drainage procedure.

Figure 2. Surgery in CBD calculus

Source: compiled by authors

Gallstone pancreatitis. In this study, there were a to-
tal of 16 cases of gallstone pancreatitis. All cases under-
went conservative management followed by one of the
surgical procedures. Out of 16 cases, 12 cases underwent
delayed laparoscopic cholecystectomy, 2 cases underwent
open cholecystectomy and 2 cases did not report back to
this centre after conservative management.

Mirizzi syndrome. In this study, there were 5 cases
of Mirizzi syndrome, out of which 3 patients underwent

laparoscopic cholecystectomy, and 2 patients underwent
open cholecystectomy.

Empyema. There were a total of 6 cases (2.52%) of
empyema in this study. Most of the cases underwent early
lap cholecystectomy (83%) and one case underwent open
cholecystectomy.

Mucocele. A total of 14 cases of mucocele had been ob-
served in thisstudy. 50% of the cases (7) underwent earlylap chol-
ecystectomy and 50% (7) underwent late lap cholecystectomy.
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Imaging findings: comprehensive insights into
gallstone disease complications. In this study, all 238
patients had undergone Imaging in form of ultrasound
abdomen after the initial assessment and clinical diagno-
sis. This was followed by CECT abdomen/MRCP/ERCP
as per the ultrasound findings and requirement of the
case. In 85.3% of cases (N=203), the clinical diagnosis had
been confirmed by imaging diagnosis. In the rest, 14.7%
of cases (N=35), the imaging diagnosis differed from the
clinical diagnosis.

The study, involving 238 patients with gallstone disease
complications in Western Maharashtra, revealed a diverse
demographic, with the majority aged 31 to 60. Abdominal
pain was the predominant symptom, while clinical signs
such as RUQ tenderness and Murphy’s sign varied. Com-
plication prevalence highlighted the complexity of cases,
with 68.5% exhibiting no complications and 12.2% present-
ing with more than one. Specific complications, including
acute cholecystitis and CBD calculus, were prevalent, while
imaging methods confirmed clinical diagnoses in 85.3% of
cases. In terms of management, all patients were offered
surgical treatment, with laparoscopic cholecystectomy
emerging as the primary surgical approach. These findings
underscore the multifaceted nature of gallstone disease and
provide essential insights into patient characteristics and
treatment methods, bridging the gap between clinical and
instrumental diagnostic approaches.

Discussion
The study aligns with the emphasis put by S. Mukai et al.
[1] on the centrality of pain in the abdomen (87.4%) in
diagnosing gallstone-related conditions, highlighting the
consistency and reliability of this symptom. The study is
consistent with the opinion of M. Lodha et al. [6], reinforc-
ing the significance of pain in the abdomen in diagnosing
gallstone-related conditions. Both studies contribute to the
understanding of clinical profiles and outcomes in sympto-
matic gallstone disease. The study contrasts with the advo-
cacy provided by N.Y. Cho et al. [5] for early intervention
within 72 hours. The discordance emphasises the influence
of institutional factors and patient profiles on treatment de-
cisions, highlighting the need for a personalised approach
in gallstone disease management.

The study supports Mendelian randomization study by
Q. Zhu et al. [3], emphasizing the strong correlation be-
tween metabolically-abnormal obesity and gallstone dis-
ease. Both studies contribute to the understanding of the
multifaceted nature of gallstone development. This study is
consistent with the findings by P.Y. Su et al. [8] and W. von
Schoénfels [9], adding insights into the association between
metabolic factors and gallstone pathogenesis. However,
this study did not address the postoperative complications
in patients with metabolic abnormalities and their manage-
ment, as highlighted by A. Paro et al. [10].

The study aligns with the focus of F. Roesch-Dietlen et
al. [11] on the safety of laparoscopic subtotal cholecystec-
tomy, providing insights into the surgical approach. Both

studies contribute valuable information on surgical consid-
erations [7]. However, the study contrasts with the advo-
cacy by K. Okamoto et al. [12] and N.Y. Cho et al. [5] for
early intervention within 72 hours, indicating the diversity
in approaches and the complexity of decisions in gallstone
disease management.

The results of the study mirror the report by C. Zhang et
al. [13] and S.M. Staubli et al. [14] on the efficacy of endo-
scopic management in the treatment of cholecystolithiasis.
The high success rate in this study reaffirms the role of endo-
scopic procedures in managing gallstone-related complica-
tions. This study aligns with the exploration by G.A. Bass et
al. [15] and S.B. Kim et al. [16] of long-term outcomes of
acute acalculous cholecystitis and in patients over 65 years
of age treated by non-surgical management. Both studies
contribute insights into the management of gallstone-relat-
ed complications. The investigation aligns with the assess-
ment of G. Janjic et al. [17] of early vs. delayed laparoscopic
cholecystectomy for acute cholecystitis, contributing to un-
derstanding the optimal timing of surgical interventions.

This study does not provide specific details on the
comparison between ERCP vs. Surgery for choledocho-
lithiasis and clinical application of enhanced recovery after
surgery in the treatment of choledocholithiasis. Addition-
al information on this could have facilitated a meaningful
comparison [16, 17]. In this study, ERCP is done predom-
inantly for all CBD calculus, whereas the study performed
by EC. Schacher et al. [18] did not find any difference in
outcomes of patients who underwent ERCP or lap inter-
ventions. This study participants underwent laparoscopic
cholecystectomy as the commonly performed procedure,
but the study did not follow the enhanced recovery after
surgery protocol (ERAS) which could have added more in-
formation on its impact on surgical outcomes. Y. Zhang et
al. [19] documented better outcomes of patients following
ERAS before surgery. Further, this study did not contribute
much to the aetiology of acute pancreatitis and its endo-
scopic management and timing of surgery, areas explored
by P. Szatmary et al. [20]. The role of safe anaesthesia and
infection control practices during cholangioscopy and pan-
creatoscopy was not discussed in detailed as documented
by Sanders et al. where the necessity of routine duodenos-
copy, endoscopic ultrasound and propofol as a safe anaes-
thetic agent was documented [20].

The results of this study align with the systematic re-
view and meta-analysis by D.]. Sanders et al. [21] and with
the study by W.K. Peng et al. [22], and the study by M. John-
stone [23], contributing to the understanding of the role
of laparoscopic cholecystectomy in the management of
gallstone-related complications, the timing of surgery, and
postoperative outcomes. All these studies add valuable in-
sights into surgical approaches. The study successfully elu-
cidated key demographic patterns, predominant clinical
presentations, and prevalent complications associated with
gallstone disease. Notably, these findings revealed a high-
er prevalence of gallstones in females, aligning with global
literature trends [21, 22]. Choledocholithiasis emerged as
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the most common complication, underscoring the clini-
cal significance of secondary bile duct stones in gallstone
patients [22, 23]. The imaging-based approach, including
ultrasound and additional modalities as needed, provided
a reliable confirmation of clinical diagnoses in the majority
(85.3%) of cases. Furthermore, the study shed light on the
treatment patterns, with laparoscopic cholecystectomy be-
ing the preferred approach, complemented by timely inter-
ventions for specific complications like choledocholithiasis.

Conclusions

In conclusion, this qualitative study was conducted at a ter-
tiary care centre in Western Maharashtra with the primary
aim to comprehensively explore the spectrum of complica-
tions in gallstone disease. The study successfully achieved
its objectives by analysing the incidence of complications,
comparing clinical and imaging diagnoses, and examining
various management modalities.

The predominant age group was 31 to 60, with ab-
dominal pain identified as the leading symptom. 12.2 %
of study participants had specific complications, including
acute cholecystitis, CBD calculus, and gallstone pancreati-
tis, demonstrated varying prevalence rates. The study em-
phasised the multifaceted nature of gallstone disease, with
a majority of patients not exhibiting complications up to
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AHOTALLS. BuBYEHHA MOUIMPEHOCTI KaMeHIiB y JKOBYHOMY MiXypi CHOPUSIO BUSBIEHHIO 3HAYHUX periOHaIbHUX
PO30DKHOCTEN, IO BIUIMBAIOTh Ha TPOMAfIChbKe 3740poB'A. [laHe JOCIPKeHHA OYIO CIIpAMOBAaHO Ha OIIHKY YacTOTU
YCK/IaJHEHD Y JialrHOCTOBAHMX BIIIaJKaX KAMEHIB Y )KOBYHOMY MiXypi 3 BUKOPUCTaHHAM IIPOCIEKTUBHOTO CIIOCTEPEKHOIO
nifxoxy. MeTomu BK/II0Ya/I KOMIUIEKCHe 30MpaHHA aHaMHe3Y, KTiHi4Hi 00cTeXXeHHA, 00CTe)XeHHA Ta aHali3 6ioxiMiyHNx
MapKepiB. Y IIbOMYy €KCIEPMMEHTi, 10 OXOIUIIOBaB 238 BMIaAKiB CMMITOMAaTMYHMX KaMeHiB y >KOBYHOMY MiXypi,
KOMIUIEKCHMII aHaJli3 II0Ka3as, o 31,9 % mamieHTiB Maay yCKIagHeHH:A. 3 HUX HalOIbII MOMMpPEeHNM YCKIaJHEHHAM
OyB XOJnefoxoririas, AKuil BuABIABCA y 13,45 % Bumagkis. [ocTpi >KOBYHOKAM SIHI XONELUICTUT Ta ITAHKPeaTUT TaKoX
Oy/Iu 3HaUHVIMM YCKIQJHEHHAMM, AKi BuABsummca y 10,9 % ta 6,7 % BUIAfKiB BifIoBifHO. Ba>K/1MBOI0O € OCTiTOBHICTD
MDK KIiHIYHMMU [iiarHO3aMM Ta pe3y/lIbTaTaMy OOCTeXeHb, L0 MiKpecII0e TOYHICTh i HaAiifHiCTh HiarHOCTMYHOrO
npouecy. Illogo mocmifi>keHHA METOfIB MiKyBaHHHA, JaHi MPOJAEMOHCTPYBA/IM NAIapOCKOIMIYHY XONEHUCTEKTOMIIO AK
TepeBaKHe XipypriuHe BTpy4aHHA. YacTo BUKOHYBa/INCA K PaHHI, TaK i BiICTPOYEHi MTarapOCKOIivHi X0IeICTeKTOMIi,
1[0 BifjoOpakae yHiBepca/JbHICTD I[bOTO HiAXOAY y JMiKyBaHHI CUMITOMAaTVYHNUX BUIIQJKIiB )KOBYHOKAM SHOI XBOPOOML.
OpHak BaX/IMBO 3a3HAYMTH, 1[0 3arajibHNUI KoedilieHT KOHBepCil Biff 1anapoCKOMIiYHOI [0 BiFKPUTOI X0 MCTEKTOMIT
CTaHOBMB 6 %, 110 M JKPECITI0E BaXK/IMBiCTh aJalITUBHOCTI B Xipypriunux ctpareriax. I1i pesyibTaTy He uie 10IOMaraloTb
M6IIe 3pO3YMITH IOMIMPEHICTh Ta YCKIAHEHH, II0B'A3aHi 3 CUMIITOMAaTUYHMMY KaMeHAMU y YKOBYHOMY MiXypi, ane
¥ MiIKpeC/IIoI0Th 3HAYeHH TOYHUX AIarHOCTMYHUX 3aXOfIiB Ta HeOOXiAHICTh Xipypri4Hoi rHYy4YKOCTi y BUpilleHH] 1ux
Bunankis. [TpepcrasiieHi B IbOMY JOCII/PKeHH] pe3y/IbTaTyl HAAIOTh IIiHHI BUCHOBKY, AKi MOXXYTb Oy TU KOPUCHUMU JIA
KJIIHIYHOTO IPUIHATTA PillleHb Ta IIOKPAIeHHi BeIeHHA NAL[i€HTIB i3 CUMIITOMaTUYHMMY KAMEHAMU Y )KOBYHOMY MiXypi

KAlO4OBi CAOBQ: jramapockomiyHa XONELMCTEKTOMIs; XOJIeHOXOJiTias; KaMeHi J>KOBYHOrO Mixypa; Bifkpura
XOJIEUVMCTEKTOMIsA; TOCTPUI XONTEUUCTUT
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Abstract. The research relevance of the combined use of fine needle aspiration cytology, sonography, and thyroid
function tests is determined by accurate diagnostics of thyroid enlargement in both adults and children. The study
aimed to analyse thyroid lesions through cytological analysis and their correlation with thyroid function test results. This
cross-sectional study enrolled 100 patients with suspected thyroid disorders and nodules. Comprehensive assessments
included clinic demographics, fine needle aspiration cytology procedures, and thyroid hormone profiles. Based on the
Bethesda system, cytological diagnoses were correlated with thyroid function test results using the chemiluminescent
microparticle immunoassay method. Non-tumour thyroid lesions were found to be the most common (95%), with
colloidal goitre being the most common. Neoplastic cases mainly included papillary and follicular carcinoma. Most
thyroid lesions occurred among the 21-30 age group, non-neoplastic cases were more frequent among the 10-20 age
group, and neoplastic cases were more common in those aged 21-40. All patients had neck swelling. Most cases were
euthyroid (76%), predominantly classified as Category 2. A strong correlation between cytological diagnoses and
thyroid hormone levels (p=0.04) was observed. Fine needle aspiration cytology demonstrated good sensitivity (80%)
and high specificity (98.46%), with an 80% positive predictive value and 98.46% negative predictive value, resulting
in a diagnostic accuracy of 97.14%. The study highlights the valuable role of fine needle aspiration cytology, when
coupled with thyroid function tests, in effectively guiding the management of patients with thyroid lesions, owing to its
impressive accuracy, sensitivity, and specificity
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Cytological study of different thyroid lesions...

Intfroduction

Thyroid enlargement, or goitre, is a common disease, af-
fecting 4-7% of adults and 0.2-1.8% of children. In India, 42
million people have thyroid disorders, with thyroid cancer
being relatively rare [1, 2]. The absolute rates of thyroid car-
cinoma in females were four times those diagnosed in males.
However, the thyroid cancer-specific mortality rate has re-
mained stable [3]. Most swellings are benign, but 10-20%
can be malignant. R.A. McPherson & M.R. Pincus [1] re-
ported that detection of thyroid nodules is crucial, as 7-15%
of cases may be cancerous, depending on various factors.
Thyroid diseases are categorised as hyperthyroid, hypothy-
roid, or euthyroid based on clinical features and hormone
profiles. Subtle symptoms often necessitate biochemical
testing and cytological evaluation for diagnosis [4]. Iodine
deficiency, affecting a third of the global population, caus-
es goitre and, in severe cases, congenital hypothyroidism,
as noted by A. Hatch-McChesney & H.R. Lieberman [5].
Thyroid cancer accounts for 2% of all cancers and 95% of
endocrine cancers, with an increasing incidence, primari-
ly due to small papillary thyroid cancers (<2 cm) [6]. The
thyroid parenchyma consists of two major cell types, the
thyroid follicular cells that cause differentiated thyroid can-
cer (DTC) and the parafollicular or C-cells that are genesis
to medullary thyroid carcinoma. DTC includes papillary
thyroid cancer, follicular thyroid cancer and Hurthle cell
cancer, accounting for 90-95% of all thyroid malignancies.
Medullary thyroid carcinoma accounts for around 1 to 2%,
and anaplastic thyroid carcinoma accounts for less than
1% of all thyroid cancers. From 1998-2012, the incidence
of papillary thyroid cancer increased worldwide, mostly
due to early detection and advanced imaging technology
with the risk of overdetection [6]. Fine needle aspiration
cytology (FNAC) is the gold standard for evaluating thy-
roid nodules, with high sensitivity and positive predictive
value. FNAC is a minimally invasive, accurate, and cost-ef-
fective screening test. It bridges the gap between clinical
evaluation and surgical diagnosis, reducing unnecessary
surgeries [7]. FNAC should be used with thyroid hormone
status assessment, including serum thyroid function tests
(TSH) levels. P. Petranovi¢ Ovcaricek et al. [8] determined
that higher TSH levels, even within the upper reference
range, indicate an increased risk of malignancy and ad-
vanced thyroid cancer. V. Jain et al. [9] reported that FNAC,
alongside thyroid function test, can be used for early and
accurate diagnosis of various thyroid lesions, and reduces
unnecessary intervention. Routine FNAC screening has
reduced unnecessary thyroidectomies for benign thyroid
diseases [10]. H.E. Yazdaan et al. [11] reported that thyroid
function tests are essential in evaluating risk and progno-
sis, specifically thyroid nodules, and thyroid cancer. Fur-
thermore, S.K.C. Mishra et al. [12] demonstrated that the
euthyroid state was more common than hypothyroid and
hyperthyroid states for both non-neoplastic and neoplastic
conditions. A clear interpretation of FNAC results is cru-
cial. The National Cancer Institute’s “The Bethesda System
for Reporting Thyroid Cytopathology” (TBSRTC) provides

a useful reporting system for thyroid fine needle aspirates
and management guidelines for follow-up or surgery [10].
FNAC in conjunction with the thyroid hormonal profile
helps assess the disease stage and determine the treatment
option for the patient. This study aimed to assess the cyto-
logical findings of palpable thyroid nodules in conjunction
with the thyroid hormonal profile of the patient.

Materials and Methods
In this cross-sectional study, conducted at the Department
of Pathology, patients seeking FNAC for thyroid lesions at
the Department of Ear, Nose, and Throat (ENT) at Nehru
Chikitsalay, B.R.D Medical College, were examined from
July 2020 to June 2021. Ethical clearance and informed con-
sent were obtained. This study enrolled 100 patients with
clinical suspicion of thyroid disorders and thyroid nodules,
excluding those with inadequate samples. Demographic in-
formation for all participants was documented, a process
that involved participants disclosing their demographic
details involved a questionnaire or during an initial con-
sultation with healthcare professionals participating in the
study. An exhaustive medical history was then compiled,
encompassing details of participants’ illnesses, including
symptoms and their duration. Participants were queried
regarding any prior thyroid-related ailments or pertinent
medical conditions, as well as familial history of thyroid
disorders. A comprehensive physical examination was con-
ducted before FNAC to evaluate factors such as nodule size,
mobility, consistency, and the presence of cervical lymph
nodes. This examination entailed an assessment of each
participant’s thyroid gland and its adjacent structures. Ad-
ditionally, healthcare providers palpated the thyroid gland
to discern any tenderness or nodularity. The findings from
this examination provided clinical insights into the nature
and attributes of thyroid lesions in each participant. These
procedures provided information on participants’ demo-
graphic profiles, clinical manifestations, and physical exam-
ination outcomes, all of which are indispensable for precise
diagnosis and effective management of thyroid disorders.
Routine investigations and serum triiodothyronine
(T3), serum thyroxine (T4), and TSH levels were noted.
FNAC procedures were performed using aspiration and
non-aspiration techniques with a 23/24-gauge needle and
a 10 mL syringe. Multiple smears were prepared from
2-6 sites within the lesion and stained using haematoxy-
lin and eosin (H&E) and May-Grunwald Geimsa (MGG)
techniques. In the H&E staining process, slides were first
immersed in haematoxylin solution to impart a blue-pur-
ple hue to the cellular nuclei. This was followed by a brief
rinse in acidic alcohol to differentiate nuclei from other
cellular components. Subsequently, slides were counter-
stained with eosin, which imparted a pink colouration
to the cytoplasm, facilitating the identification of cellular
structures and abnormalities. Concurrently, MGG stain-
ing was employed to enhance the contrast and resolution
of cellular components. This multi-step staining method
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involved successive immersion of slides in May-Griinwald
stain, Giemsa stain, and buffer solutions. May-Griinwald
stain was used to fix cellular components and impart an in-
itial staining, while Giemsa stain further enhanced cellular
details by selectively staining components such as nuclei,
cytoplasm, and cellular inclusions. Once stained, the slides
were thoroughly rinsed, air-dried, and covered slipped for
microscopic examination. The dual staining approach pro-
vided comprehensive visualization of cellular morphology
and accurate identification and characterization of various
thyroid lesions. This cytological processing protocol, incor-
porating both H&E and MGG staining techniques, ensured
high-quality cytological evaluations crucial for correlating
with thyroid function tests and guiding effective patient
management strategies. In the case of cystic lesions, fluid
was first aspirated, followed by nodule re-aspiration. In the
case of cystic swellings, the aspirated fluid was centrifuged,
and sediment smears were prepared. Experienced pathol-
ogists examined all slides at various magnifications. Final
FNAC diagnoses were made, and the cytology slides were
reported using the Bethesda system [13]. Hormone profile
samples, including serum TSH, T4, and T3, were obtained
and analysed using the chemiluminescent microparti-
cle immunoassay (CMIA) method. CMIA is an advanced
variation of the enzyme-linked immunosorbent assay
(ELISA). Reference ranges for the study were as follows:
TSH:0.3-4.9ulU/mlL;T4:4.8-11.7ug/dL; T3:0.3-4.9ng/mL.

The study involving human subjects adhered to ethical
principles outlined in the Declaration of Helsinki [14] and
applicable national and institutional guidelines. Informed
consent was obtained from all participants, detailing the
study purpose, procedures, potential risks, and benefits. Pa-
tient confidentiality and data protection were strictly main-
tained throughout the experiment. The study received eth-
ical approval from the Institutional Ethical Review Board.

Statistical Analysis:

Cytomorphological details, FNAC diagnoses, and TFT
results were recorded in Microsoft Excel 2016, and statistical
analysis was conducted using SPSS 27. This study collected

all relevant data and applied appropriate statistical methods
for analysis, including data sorting, tabulation, and visual
representation through pie diagrams and histograms. Sta-
tistical techniques, such as p-value calculation and the
chi-square test, were used to assess the study’s significance.
Initially, data collection procedures were implemented to
retrieve cytologic and histopathological information. Sub-
sequently, cases were classified into true positive (TP), true
negative (TN), false positive (FP), and false negative (FN)
categories based on the agreement or discrepancy between
cytologic and histopathological diagnoses. A professional
statistician was consulted to interpret the results, and a sig-
nificance threshold of p<0.05 was established.

Results
In a recent study, 100 cases with thyroid swelling under-
went cytological evaluation, with diagnoses aligned with
the Standard Nomenclature of the Bethesda System. The
average patient age was 32.76 years, with the highest inci-
dence of thyroid lesions in the 21-30 age group (27%). Ta-
ble 1 demonstrates the prevalence of non-neoplastic cases
over neoplastic cases. Within the non-neoplastic category,
the 10-20 age group had the highest percentage (27.37%),
followed by the 21-30 and 31-40 age groups. Conversely,
neoplastic cases were primarily concentrated in the 21-40
age group, representing 60% of such cases, while the 41-60
and 61-80 age groups contributed 20% each. Gender-wise,
females demonstrated a higher incidence of cases, consti-
tuting 88% of the total, compared to males who made up
the remaining 12%. Lastly, examining the residence distri-
bution, the majority of cases (78%) were reported in urban
areas, with rural areas accounting for the remaining 22%.
The comprehensive analysis of the table provided valuable
insights into the demographic characteristics of the cases,
offering a foundation for further investigation and public
health planning.

The non-neoplastic thyroid lesions accounted for the
majority at 95%. In comparison, 5% were categorised as
neoplastic (Fig. 1).

Table 1. Demographic parameters of enrolled patients (N=100)

Age (years) (all cases) N %
10-20 26 26
21-30 27 27
31-40 19 19
41-50 14 14
51-60 9 9
61-70 4 4
71-80 1 1

Non-neoplastic cases
10-20 26 27.37
21-30 25 26.31
31-40 18 18.95
41-50 14 14.74
51-60 8 8.42
61-70 3 3.16
71-80 1 1.05
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Age (years) (all cases)

Continued Table 1
%

Neoplastic cases

0-20 0
21-40 60
41-60 20
61-80 20

Gender
Male 12
Female 88
Total 100
Residence
Rural 22
Urban 78

Source: compiled by the authors

m Non-neoplastic

m Neoplastic

Figure 1. Distribution of cases based on neoplastic and non-neoplastic lesions

Source: compiled by the authors

According to the Bethesda classification, the data re-
vealed that Category 1 (non-diagnostic) had no instances,
constituting 0% of the cases. Category 2 (benign) comprised
the majority, accounting for 95% of the cases, suggesting a
prevalent benign nature of the observed conditions. Cate-
gory 3 (atypia of undetermined significance) and Category
5 (suspicious for malignancy) both showed no occurrenc-
es, representing 0% in the past data. Within the Bethesda
system, Category 4 (follicular neoplasm) constituted 2%

of the cases, indicating a relatively low but existing preva-
lence of follicular neoplasms. Category 6 (malignant) had a
presence in 3% of the cases, indicating instances where ma-
lignant conditions were identified cytologically. This com-
prehensive analysis of the past data according to Bethesda
categories provides valuable insights into the distribution
of cytological findings, aiding in understanding the nature
of thyroid lesions and guiding further clinical management
and investigation (Table 2).

Table 2. Distribution of thyroid lesions according to the Bethesda classification system

Bethesda category N %

Category 1 (non-diagnostic) 00 0

Category 2 (benign) 95 95

Category 3 (atypia of undetermined significance) 00 0
Category 4 (follicular neoplasm) 02 2
Category 5 (suspicious for malignancy) 00 0
Category 6 (malignant) 03 3

Source: compiled by the authors

Among the non-neoplastic lesions, Colloid Goitre was
the most prevalent, constituting 72% of the cases. Autoim-
mune Thyroiditis accounted for 16%, while Lymphocytic
Thyroiditis, Hyperplastic Nodule, and Colloid Cyst each
contributed 3% and 2% to the cases, respectively.

Within the neoplastic lesions category, Follicular Ne-
oplasm and Papillary Carcinoma each represented 2%
of the cases. Medullary Carcinoma had a presence in 1%
of the cases. This highlights the diverse spectrum of thy-
roid lesions encountered, emphasizing the prominence of
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non-neoplastic lesions such as Colloid Goitre and provid- This is crucial for clinicians and researchers to un-
ing insights into the relative occurrence of various neo-  derstand the prevalence and distribution of thyroid le-
plastic entities, including Follicular Neoplasm, Papillary  sions for effective diagnostic and therapeutic strategies
Carcinoma, and Medullary Carcinoma. (Table 3).

Table 3. Distribution of various thyroid lesions by the conventional method

Thyroid lesions N %
Non-Neoplastic lesion

Colloid Goitre 72 72

Autoimmune Thyroiditis 16 16

Lymphocytic Thyroiditis 3 3

Hyperplastic Nodule 2 2

Colloid Cyst 2 2

Neoplastic lesion

Follicular Neoplasm 2 2

Papillary Carcinoma 2 2

Medullary Carcinoma 1 1

Source: compiled by the authors

All patients had neck swelling, suggesting a high prev-  a spectrum of manifestations ranging from physical signs,
alence of conditions or disorders characterised by neck  such as exophthalmos, to more subjective symptoms such
swelling within the studied population. Other symptoms  as palpation and anxiety. Understanding the prevalence
included weight loss, weight gain, palpation and anxiety, and distribution of these symptoms is crucial for health-
fever, cold intolerance, dysphagia, or difficulty in swallow-  care professionals in diagnosing and managing the under-
ing, change in voice, and neck pain contributing to 3%, lying conditions, and it forms the basis for further clinical
4%, 1%, 2%, 9%, 3%, 4%, 5%, and 6% of the cases, respec-  investigation and intervention (Fig. 2).
tively. These findings highlight the diversity of symptoms Among the cases, 36% had diffuse thyroid swelling,
experienced by the individuals under consideration, with ~ while 64% had nodular thyroid swelling (Fig. 3).
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Figure 2. Presenting symptoms of the enrolled cases
Source: compiled by the authors
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Figure 3. Type of thyroid swelling among the enrolled cases
Source: compiled by the authors
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The most prevalent lesion was Colloid Goitre, con-
stituting 75.79% of the total cases. This suggests a signif-
icant predominance of Colloid Goitre within the cohort,
indicating a prevalent non-neoplastic thyroid condition
characterised by the enlargement of thyroid tissue. Auto-
immune Thyroiditis was the second most common lesion,
representing 16.85% of the cases. This finding underscores
the presence of autoimmune-mediated inflammation of the

80
70
60
50
40
30
20
10

0

72

16

Number of cases

thyroid gland within the studied population. Lymphocytic
Thyroiditis, Hyperplastic Nodule, and Colloid Cyst contrib-
uted to 3.16%, 2.10%, and 2.10% of the cases, respectively,
highlighting the diversity of thyroid lesions observed. In to-
tal, the combined percentage of cases accounted for 100%
of the studied cohort, providing a comprehensive overview
of the prevalence and distribution of different thyroid le-
sions (Fig. 4).

3

2

2

Colloid ~ Autoimmune Lymphocytic Hyperplastic Colloid cyst

goitre thyroiditis

thyroiditis

nodule

Non-neoplastic lesions

Figure 4. Type of non-neoplastic lesions among the enrolled cases

Source: compiled by the authors

Among the observed cases, Papillary Carcinoma and
Follicular Neoplasm were equally prevalent, each consti-
tuting 40% of the total cases. This suggests a notable oc-
currence of these two neoplastic lesions within the studied
population, highlighting the significance of both Papillary

45
40
35
30
25
20
15
10

40

2
—

1

Papillary carcinoma

Medullary carinoma

Carcinoma and Follicular Neoplasm as contributors to thy-
roid pathology. Medullary Carcinoma, while less frequent,
represented 20% of the cases. This indicates a proportion of
individuals within the cohort presenting with this specific
type of thyroid carcinoma (Fig. 5).
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Figure 5. Type of neoplastic lesions among the enrolled cases

Source: compiled by the authors

In terms of thyroid hormone profiles, the majority of
cases were classified as Euthyroid, constituting 76% of the
group. Thisindicatesaprevalentstate of normal thyroid func-
tion within the studied population, where the thyroid gland
is functioning within the normal range, and hormone levels
are balanced. Hypothyroid cases accounted for 20%, reflect-
ing individuals with an underactive thyroid, a condition
characterised by insuflicient thyroid hormone production.

On the other hand, Hyperthyroid cases represented 4%
of the total, suggesting a minority of individuals with an
overactive thyroid gland, leading to an excess of thyroid
hormones. Comprehension of the prevalence of different
thyroid statuses is crucial for healthcare professionals in di-
agnosing and managing thyroid disorders, as it helps deter-
mine appropriate treatment strategies based on the specific
thyroid status of individuals within a given group (Fig. 6).
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Figure 6. Thyroid hormone status among the enrolled cases

Source: compiled by the authors

Among the 95 cases classified as non-neoplastic le-
sions, the distribution of thyroid statuses varied signifi-
cantly across different lesion types. For Colloid Goitre, the
majority of cases were Euthyroid (60 cases), with 9 cases
classified as Hypothyroid and 3 as Hyperthyroid. The Chi-
squared test revealed a prominent relation between Col-
loid Goitre and thyroid status (p=0.04), suggesting that the
thyroid status of individuals with Colloid Goitre differed

significantly from the expected distribution. Similarly, for
Autoimmune Thyroiditis, the majority of cases were Hy-
pothyroid (10 cases), with 5 Euthyroid and 1 Hyperthyroid
case. Lymphocytic Thyroiditis and Hyperplastic Nodules
showed a predominantly Euthyroid distribution. The ne-
oplastic lesions, including Follicular Neoplasm, Papillary
Thyroid Carcinoma, and Medullary Carcinoma, were all
associated with Euthyroid status (Table 4).

Table 4. Correlation between thyroid lesions and hormone profiles

Non-Neoplastic lesions (N=95) Euthyroid Hypothyroid Hyperthyroid
Colloid Goitre 60 9 3
Autoimmune Thyroiditis 5 10 1
Lymphocytic Thyroiditis 2 1 0
Hyperplastic Nodule 2 0 0
Colloid Cyst 2 0 0 C};i:oz_éf
Neoplastic lesions (N=5)
Follicular Neoplasm 2 0 0
Papillary Thyroid Carcinoma 2 0 0
Medullary Carcinoma 1 0 0

Notes: Chi? = 24.67 (p = 0.04) indicates a strong association between thyroid lesion type and thyroid status

Source: compiled by the authors

Histopathological examination was available for 70
cases. Among non-neoplastic lesions, 61 cases initially di-
agnosed as Colloid Goitre on FNAC were histopatholog-
ically examined, with 60 cases confirming benign status
and 1 indicating malignancy. Hyperplastic Nodule and
Colloid Cyst, both benign lesions, demonstrated complete
concordance between cytological and histopathological
evaluations, with all cases being consistently classified as
benign. Follicular Neoplasm exhibited a more complex
pattern, with two cases initially classified as benign cyto-
logically later revealing malignancy upon histopathological

examination. Papillary Carcinoma and Medullary Carcino-
ma, malignant lesions, showed concordance between the
two diagnostic methods, with all cases being consistently
identified as malignant. These findings highlight the impor-
tance of combining both cytological and histopathological
assessments for accurate diagnosis and subsequent man-
agement of thyroid lesions. The discrepancies observed in
certain cases highlight the challenges in accurately charac-
terizing lesions based on cytological evaluation alone, em-
phasizing the need for a comprehensive approach to ensure
optimal clinical decision-making and patient care (Table 5).
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Table 5. Cyto-histopathological correlation of lesions of thyroid

Lesions Cytology Histopathology
Benign Malignant

Colloid Goitre 61 60 1
Hyperplastic nodule 2 2

Colloid cyst 2 2 0

Follicular neoplasm 2 1 1

Papillary carcinoma 2 0 2

Medullary carcinoma 1 0 1

Source: compiled by the authors

Among the cases classified as cytologically benign,
most of the 64 cases were consistent with histopathology
(true negative), indicating accurate identification of benign
lesions. However, one case was falsely classified as benign
cytologically but revealed malignancy upon histopathologi-
cal examination (false negative). For cytologically malignant
cases, four cases were consistent with histopathology (true

positive), accurately identifying malignant lesions. Howev-
er, there was one case classified as malignant cytologically
that was later determined to be benign upon histopatholog-
ical examination (false positive). In total, out of the 70 cases,
68 were consistent with histopathology, showcasing the reli-
ability of cytological diagnoses, while 2 cases showed incon-
sistencies between cytology and histopathology (Table 6).

Table 6. Relation between cytologic and histopathological diagnosis

Lesion

Consistent with histopathology

Inconsistent it histopathology

. . 64 1
Cytologically benign (True negative) (False negative) 6

. . 4 1
Cytologically malignant (True positive) (False positive) >
Total 68 2 70

Source: compiled by the authors

In the study of 100 cases of thyroid swelling, the 21-30
age group had a 27% prevalence, predominantly affecting
females. Most cases were non-neoplastic, with Colloid Goi-
tre being the most common. Neoplastic cases were mostly
dominant within the 21-40 age group. Bethesda’s classifica-
tion revealed a benign nature, thus being categorised as Cat-
egory 2 (benign). All patients had neck swelling, along with
other symptoms. Cytological-histopathological concord-
ance occurred in 68/70 cases, highlighting the importance
of a comprehensive diagnostic approach. The study provides
valuable insights into the demographic characteristics, prev-
alence, and distribution of thyroid lesions, guiding clinical
understanding and public health planning. The dominance
of non-neoplastic lesions, particularly Colloid Goitre, un-
derscores the need for accurate diagnostic methods. The
cytological-histopathological concordance supports the
reliability of cytological diagnoses, reinforcing the signif-
icance of combined assessments for optimal patient care.

Discussion

The age spectrum of patients with thyroid lesions in this
study ranged widely from 10 to 77 years, demonstrating
an average age of 32.76 years. Notably, a substantial pro-
portion (46%) of thyroid lesions were within the 21-40 age
group, underscoring a demographic predilection. Compar-
ative insights from V. Jain et al. [9] emphasised a similar
trend, with a focal point in the 31-40 age bracket, where the

average age of the population was 41.3 +12.4 years. In con-
trast, T. Thakor et al. [15] determined the predominance
in the 41-50 age group, with an average age of 39.64 years.

The gender dynamics within the present study group
demonstrated female predominance, constituting 84% of
cases compared to males at 16%. This trend aligns with pre-
vious research by D.S. Bhadouria et al. [16], confirming a
prevalence of thyroid lesions among females. The urban-ru-
ral distribution disclosed a distinct inclination toward ur-
ban areas in the present study, with a ratio of 3.45:1. This
urban dominance echoes the findings reported by D. As-
melash et al. [17]. Moreover, female dominance remained
a consistent pattern, with 88% females and 12% males, il-
lustrating a striking female-to-male ratio of 7.3:1. This gen-
der disproportionality resonates with the findings of earlier
studies by V. Jain et al. [9] and T. Thakor et al. [15], as well
as the study conducted by C.B. Patel et al. [18], which re-
ported a male-to-female ratio of 1:4.8. Observed ratios in
the present study are in concordance with those reported
by T. Thakor et al. [15] and V. Jain et al. [9], highlighting
the recurrent theme of thyroid lesions exhibiting a higher
prevalence among females.

In the context of the present study, a substantial ma-
jority, accounting for 95% of the cases, exhibited non-neo-
plastic thyroid lesions, contrasting with 5% of cases charac-
terised as neoplastic. These proportions align closely with
findings from S. Ranabhat et al. [19], who reported an 88%
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prevalence of non-neoplastic lesions and a 12% incidence
of neoplastic lesions. This consistent pattern is also reflect-
ed in the investigation by V. Jain et al. [9], where non-neo-
plastic lesions were more prevalent. The symptomatic pres-
entation within the present study unveiled neck swelling as
the most prevalent complaint, constituting a chief concern
in all cases. Further analysis disclosed a nodular manifesta-
tion in 64% of cases, while 36% exhibited diffuse swelling.
Accompanying symptoms included weight gain in 4% of
cases, cold intolerance in 3%, and weight loss in 3%. Ad-
ditional complaints, such as anxiety, palpitation, and fe-
ver, were less frequent, reported by 1% and 2% of patients,
respectively. Exophthalmos was observed in 9% of cases,
while dysphagia and a change in voice were reported by
4% and 5% of patients, respectively. This corroborates the
consistent emphasis on neck swelling as the primary pa-
tient-reported symptom in studies by V. Jain et al. [9] and
M.N. Haque et al. [20].

Bethesda system for cytological classification revealed
a substantial predominance of cases within the benign
spectrum, specifically categorised as Category 2, constitut-
ing 95% of the cases. Interestingly, only 2 cases were desig-
nated as Category 4 (FN/SEN), and 3 cases were classified
under Category 6 (malignant). Remarkably, the present
study did not encounter any cases falling within Category
1, 3, or 5. This distribution aligns with the observations
of V. Jain et al. [9], who noted a similar prevalence of le-
sions in Category 2 (69.1%) within the Bethesda System.
A corroborating study by M. Syed et al. [21] demonstrated
the majority of their patients also belonging to Category
2, with a prevalence of 33.3%. These consistent findings
underscore the robustness and reliability of the Bethesda
system categorization across diverse studies. Exploring the
spectrum of thyroid lesions, the present study uncovered
a notable prevalence of non-neoplastic cases, with Colloid
Goitre emerging as the predominant lesion, constituting
72% of the total non-neoplastic cases. Hashimoto Thyroid-
itis and Lymphocytic Thyroiditis followed, contributing
16% and 3%, respectively, to the non-neoplastic category.
In the neoplastic lesions, both Papillary Carcinoma and
Follicular Neoplasm were observed in 2% of each of the
cases. Comparable patterns were identified in the study
conducted by V. Jain et al. [9], wherein Colloid Goitre
predominated among non-neoplastic lesions, accounting
for 40.6% of the cases. In their evaluation of neoplastic
lesions, Follicular Neoplasm took precedence, reflecting a
consistency of findings across studies. C.B. Patel et al. [18]
further supported these observations, reporting Colloid
Goitre as the prevalent lesion in the majority of their cases
(65.1%). These collective findings underscore the recur-
ring prominence of specific thyroid lesions, providing val-
uable insights into the relative distribution of these lesions
across different studies.

Histopathological confirmation was available for 70
cases in the present study, shedding light on the concord-
ance between cytological and histological assessments.
Among the non-neoplastic cases, 60 out of 61 cases initially

diagnosed as Colloid Goitre cytologically were corrob-
orated as Colloid Goitre upon histological examination.
However, a singular case initially identified as Nodular
Goitre cytologically was histopathologically determined to
be Papillary Carcinoma, highlighting the challenges in ac-
curately diagnosing Papillary Carcinoma, especially in the
presence of cysts or co-existing with nodular colloid goitre
without cystic changes. These diagnostic intricacies align
with the observations made by M.N. Haque et al. [20], who
reported Multinodular Goitre as the predominant non-ne-
oplastic lesion in 55.76% of their cases, followed by Papil-
lary Thyroid Carcinoma at 25%. D.S. Bhadouria et al. [16]
also emphasised the prevalence of Multinodular Goiter
(MNG) in the majority of their cases (55%), supporting
the diverse distribution of thyroid lesions. The need for a
meticulous examination of nuclear features, particularly in
longstanding goitre cases, becomes imperative to ensure
accurate and timely diagnosis, thereby guiding appropriate
clinical management. In evaluating the diagnostic perfor-
mance of FNAC in the present study, a sensitivity of 80%,
specificity of 98.46%, positive predictive value (PPV) of
80%, negative predictive value (NPV) of 98.46%, and an
overall diagnostic accuracy of 97.14% was recorded. These
values affirm the effectiveness of FNAC in diagnosing thy-
roid lesions, providing reliable results. Comparable studies
conducted by A. Jamaiyar & K. Yogesh [7] reported a sen-
sitivity of 90.91% and specificity of 94.12%, further rein-
forcing the robustness of FNAC in accurately identifying
thyroid abnormalities. M. Syed et al. [21] demonstrated
sensitivity and specificity of 82.3% and 64.3%, respectively,
along with PPV and NPV of 73.6% and 75%. Despite dif-
ferences in specificity, these findings align with the present
study’s observations and underscore the consistent utility
of FNAC across diverse studies. Additionally, prior investi-
gations by various researchers [22, 23] reported sensitivity,
specificity, and diagnostic accuracy ranging from 85.7% to
98.6%, 72.5% to 97.7%, and 83.5% to 92.2%, respectively.
This collective evidence highlights the reliability and re-
producibility of FNAC as a valuable diagnostic modality in
the assessment of thyroid lesions, emphasizing its signifi-
cance in clinical practice.

In alignment with the established guidelines of the
American Thyroid Association (ATA), the present study
not only delved into cytological assessments but also
considered the crucial aspect of thyroid hormone status,
particularly focusing on serum TSH levels as an integral
component of the initial evaluation for thyroid lesions. The
diverse aetiology of thyroid lesions contributes to variations
in thyroid hormone statuses, a factor contingent upon the
disease’s stage and extent. Within the present study group, a
majority of patients exhibited a euthyroid state (76%). Ana-
lysing the relationship between thyroid disease and hor-
monal status, a significant proportion of individuals with
colloid goitre (83.33%) maintained euthyroid status. This
was consistent with the findings of S. Ranabhat et al. [19].
Additionally, V. Jain et al. [9] reported a predominant eu-
thyroid status in their patient population (69.1%), followed
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by hypothyroid (18.8%) and hyperthyroid (12.1%) cases.
These observations underscore the intricate interplay be-
tween thyroid lesions and hormonal equilibrium.

Goitre, characterised by the enlargement of the thy-
roid gland, often arises from impaired thyroid hormone
synthesis, frequently attributed to dietary iodine deficien-
cy. This deficiency triggers an elevation in TSH levels,
prompting compensatory hypertrophy and hyperplasia of
thyroid follicular cells, ultimately culminating in glandu-
lar enlargement. The consequential goitre causes elevated
hormonal levels, resulting in the attainment of euthyroid
status among affected patients [24]. The present study fur-
ther substantiates these insights, emphasizing the intricate
relationship between iodine deficiency, TSH elevation, and
subsequent thyroid gland alterations. In the context of spe-
cific thyroid disorders, the present study’s findings align
with previous studies. In patients with Hashimoto’s thy-
roiditis, a substantial majority (62.5%) exhibited hypothy-
roidism, underscoring the impact of autoimmune inflam-
mation on thyroid function. Conversely, among cases of
lymphocytic thyroiditis, 66.67% maintained euthyroid sta-
tus, consistent with the expected resolution of thyroid dys-
function post-inflammation subsidence within six to eight
weeks [24]. Cytologically, the present study’s observations
revealed distinctive features in Hashimoto’s or lymphocytic
thyroiditis, including thyroid follicular cells intricately en-
twined with lymphocytes, oxyphil cells, a polymorphous
population of lymphocytes, multinucleated giant cells, and
scant or absent colloid. Furthermore, the present study re-
inforces the correlation between cytological findings and
thyroid function in neoplastic cases. All instances of folli-
cular neoplasm, papillary carcinoma, and medullary carci-
noma were associated with euthyroid status, aligning with
similar trends observed in prior studies [19]. This defines
FNAC as a valuable tool for early and accurate diagnosis,
particularly when complemented by clinical assessments
and thyroid function tests. This integrated diagnostic ap-
proach significantly reduces the necessity for surgical in-
terventions, offering a comprehensive strategy for the effec-
tive management of diverse thyroid lesions [9, 18, 25]. The
recognition of such correlations provides clinicians with

References

essential insights, facilitating optimal decision-making in
the management of thyroid disorders.

Conclusions

Examination and analysis of thyroid abnormalities via cy-
tological assessment and their association with TFT out-
comes highlighted the significant utility of FNAC. When
integrated with TFT results, FNAC is a powerful tool for
guiding the treatment of individuals with thyroid irregular-
ities, given its remarkable precision, sensitivity, and speci-
ficity. The recent study involving 100 cases of thyroid swell-
ing yielded valuable insights into the demographics and
characteristics of thyroid lesions. With an average patient
age of 32.76 years, the highest incidence of thyroid lesions
occurred in the 21-30 age group (27%), predominantly af-
fecting females (88%). Non-neoplastic cases outweighed
neoplastic ones (95% vs. 5%), with Colloid Goitre emerging
as the most prevalent lesion (72%). Neoplastic cases were
concentrated in the 21-40 age group (60%). Bethesda clas-
sification indicated a predominantly benign nature, with
Category 2 (benign) accounting for 95% of cases. A sen-
sitivity of 80%, specificity of 98.46%, PPV of 80%, NPV of
98.46%, and an overall diagnostic accuracy of 97.14% was
recorded. The study highlights the practical significance of
these findings in guiding clinical decisions, especially with
the prominence of Colloid Goitre and the high reliability
of cytological diagnoses. Numerical indicators, such as de-
mographic percentages and lesion prevalences, provide a
clear quantitative overview of the study outcomes. Further
research should include exploring molecular aspects of
prevalent thyroid lesions, conducting longitudinal studies,
and investigating targeted therapeutic approaches based on
specific lesion types.
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AHOTALA. BrBuyeHHs KOMOGIHOBAHOIO BUKOPMCTAHHSA TOHKOTLOJKOBOI acmipauiitHoi uurosorii, conorpadii ta
(YHKILIOHa/JIBHUX TeCTiB IIMTOBMIHOI 3aj103M Ma€ BUpilllaJibHe 3HAYeHHA JyIA TOYHOI AiarHOCTMKM 30iNTbLIeHHA
IUTOBUAHOI 3a/03U SK y JOPOCIMX, Tak i y pireir. [lama pobora Oyna crnpsMoBaHa Ha BUBYEHHS YpaXKeHb
I[UTOBMIHOI 3a/703M 3a JOIIOMOTOI IMTONOTiYHOrO aHamidy Ta iX KOpenAlii 3 pesyrbTaTaMy TecTiB QyHKIil
IIUTOBMUJHOI 3an03u. Y IbOMYy I€PeXpecHOMY [OCHiIPKeHHi B3AmM ydacTb 100 manjieHTiB i3 mifospor Ha
3aXBOPIOBAaHHA INUTONOAIOHOI 3a703M Ta YTBOpeHHs By3miB. KommnekcHa oninka Bxmouyama pgemorpadivni
IIOKAa3HUKY KJIiHIKM, IpOLefypM TOHKOIOJIKOBOI acmipauiiHoi nmronorii Ta mnpodini ropMoHiB IUTOBUAHOIL
samo3u. Ha ocuoBi cmcremu Bethesda, muronmoriunmi piarHosm kopemoBanyu 3 pes3yabTaTaMy aHajisiB QyHkuii
IMTONORIOHOI 337103 METOJOM XeMiMIOMiHeCIeHTHOrO iMyHO(epMeHTHOrO aHajidy 3 MikpodacTMHKaMu. bByno
BCTAHOBJIEHO, IO Halbi/IbII NOMVPEHNMY BUABMINACA HEIYXIVMHHI ypaKeHHs INUTOBMHOL 3371031 (95 %),
[IpMYOMY HaildacTilme 3ycTpivaBcA KonoifHuit 306. HeormmacTuyHi BMIAAKM B OCHOBHOMY BKIIOYa/IM HAIliIAPHY
Ta QONKYIAPHY KapLUMHOMY. BiNbIIiCTh ypaskeHb IIMTONORIOHOI 3a/103U crocTepiranucs y Bikosiit rpymi 21-30
POKiB, HEMyX/IMHHI ypakeHHs 4acTille 3ycTpivammca y Bini 10-20 pokis, a HeommacTuyHi — y Bini 21-40 pokis. Y
BciX mamieHTiB cmocTepiranocs 36inblieHHA IUTONOAIOHOI 3amo3u. bBinpmicTh BumapkiB Oymm eyTupOifHUMMU
(76 %), nepeBa>kHO Hajexanu o Kareropii 2. byna BigmiueHa cuibHa KOpenALis MK IUTOMOTIYHMMH [iiarHO3aMU Ta
piBHeM THpeoifHuX ropMoHiB (p=0,04). Torkoronkosa acmipaniiaa 6iomncis moxasana BUCOKy 4yTauBicTp (80 %) Ta
crieruivHicTd (98,46 %), 3 MO3UTUBHOI IPOTHOCTHYHOI 1iHHICTIO 80 % Ta HEraTMBHOI MPOTHOCTMYHOI IiHHICTIO
98,46 %, 1110 IPM3BENO O AiaTHOCTUYHOI TOYHOCTI 97,14 %. JlocnipKeHHA NiKPeCcIoe BaXK/IMBY PO/Ib TOHKOTOIKOBOI
acripaniitHoi 6ioncii y moefHaHHi 3 oliHKOI0 (YHKIIT IUTONOARIOHOT 3a/1031 I/ epEeKTUBHOIO BefleHH: MallieHTiB 3
ypakeHHAMY IIUTONOAIOHOI 3a/1031 3aBAAKY 11 BUCOKIV TOYHOCTI, Yy T/IMBOCTI Ta crenupivHOCTI

KAO4OBI CcAOBQ: ToHKOronKoBa acmipaniina nutonoris; cuctema Bethesda; muroBmpgHa 3amo03a; LuUTONOTIA;
TiCTONATOIOTiA
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