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Pe3rome. Makcao: Munmaxasuii coenuxhu caxiaw wapoumuda 6ow musi yemanapu oyiean bemopnapea obupiamyu
JuazHocmuka éHoauy8uHuHe Y3 eakmudaiueu éa camapadopiaueunu oaxonaw. Ycymiap: 2022 niunoan 2025 tuneaua
6ynean daspoa Hano xnunuxacu éa Heypon mubouém maprasuoa (V36exucmon) xyzamunzan 60w Mus yemacu mawxucu
kyuunean 147 nagpap bemopru y3 uuuea onean pempocnekmue Ko2opm maoxuxkomu ymxasunou. bemopaap eucmonamoino-
UK meKuwupye Hamudicaiapuea Kypa nacm xaepau enuomanap (JII'T, n=37), oxopu xaspau eruomanap (HGG, n=64) 6a
menuneuomanapea (N=46) ascpamunou. Cumnmomaapnune naioo Oyruwudan muboutl époamea Mypoxcaam KUuiull,
HeUpoBU3yaIu3amcus, YmKkazuul 6a HCappoxauK aparauly8uHu amaned owupuweada Oynean 6axm Opanukiapu maxiui
Kuaunou. Hamuscanap: Cumnmomnaprune OOWNAHUWMUOAH Mymaxaccuc Ouian maciaxamiawiuweava 6yniean ypmaya
sakm ycma mypuea xapab 3 Kynoan 6 Kymeaua yseapub mypou. Ipma mypoocaam Kuauuwt dow oepueuca (<30%)
Hucbaman mymkamox éxu nape3 ounan ozpuean 6emoprapoa (>85%) rkynpox kyzamunou. MPT 6Gemopnapnune ys3
mawaboycu 6unan 13,5-21,6% xonnapoa ymkazunou. bemoprapnune cesunapau xucmu (37,4%) netiposuzyaruzamcusea
UPHANIMUpUIMazan Xon0a gaxam cumnmomamux oagonanuwinu onean. MPT ea osicappoxnux amanuémuoazu Keduxuuiap
MeHUHSUOMANU bemMopaapoa SKKOL HAMOEH 00U (Meduana - CUMRIMOMAAP Natido 6yauwuoan onepayuseada 248 xym).
Xynoca: 3amonasuii HeuposuU3yaIU3AmMCUs yCyIIapUHUHE MABICYOaUSUSd KAPaMall, MAawixuc Kyuuul 6a 0dorauHu
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bownauioa KeYuKuwaap CcaknaHud Koamoxod. Kaunux Xywépaukuwu owupuw 6a 0OeMOpAapHU  UYHATMUPULLHU
ONMUMALTAWMUPULL T3 8AKMUOA MAWXUC KYUUW 60 0ABOLAUL HAMUNCATAPUHY AXWULAUL YYYH AT KULYEUU AXAMUsimed
sea.

Kanum cyznap: Bow mus yemanapuea mawxuc Kyuuul, mawxuc Kyuuuiod Kedukuul, Hetipoeusyaizamcus, 0ago-
aawoazu mycukiap.

Abstract. Objective: To evaluate the timeliness and effectiveness of the initial diagnostic approach to patients with
brain tumors in a regional healthcare setting. Methods: A retrospective cohort study was conducted including 147 patients
diagnosed with brain tumors in Nano medical clinic and Neuron medical center, Uzbekistan, from 2022 to 2025. Patients
were categorized based on histopathology into low-grade gliomas (LGG, n=37), high-grade gliomas (HGG, n=64), and
meningiomas (n=46). Time intervals from symptom onset to medical consultation, imaging, and surgery were analyzed.
Results: Median time from symptom onset to specialist consultation ranged between 3-6 days, varying by tumor type. Ear-
ly consultation was more common among patients presenting with seizures or paresis (>85%) than headaches (<30%).
MRI was self-initiated in 13.5-21.6% of cases. A significant portion (37.4%) received symptomatic treatment without re-
ferral for imaging. Delays in MRI and surgery were prominent, especially in meningioma cases (median 248 days from
symptom onset to surgery). Conclusion: Despite advanced neuroimaging availability, delays in diagnosis and treatment
persist. Increasing clinical awareness and optimizing referral pathways are essential for improving timely diagnosis and

outcomes.

Key words. Brain tumor diagnosis, Diagnostic delay, Neuroimaging, Treatment barriers.

Introduction. Brain tumors often present with
nonspecific symptoms in early stages, complicating
prompt diagnosis. Timely detection is critical for
prognosis, especially in high-grade gliomas [3,5].
Despite advances in neuroimaging such as MRI and
CT, diagnostic delays are common worldwide, exac-
erbated in low-resource settings [4,8]. This study in-
vestigates diagnostic timelines and identifies barriers
contributing to treatment delays.

Early clinical manifestations-such as head-
aches, cognitive changes, or subtle neurological defi-
cits-are frequently misattributed to more common,
benign conditions, leading to missed or late referrals.
Moreover, the variability in symptom presentation
depending on tumor location and type further ob-
scures early recognition by primary care providers.
Sociodemographic factors, healthcare system ineffi-
ciencies, and limited access to specialized care also
play a significant role in prolonging time to diagno-
sis.

Understanding these multifaceted challenges is
essential not only for improving early detection but
also for optimizing treatment outcomes. Therefore,
this study aims to systematically evaluate the timeline
from symptom onset to diagnosis, identify key diag-
nostic bottlenecks, and explore patient-, provider-,
and system-level factors that contribute to delays.
Insights gained may inform strategies to enhance ear-
ly recognition pathways and streamline referral pro-
cesses, particularly in underserved healthcare set-
tings.

Materials and Methods. A retrospective re-
view was performed of 147 adult patients treated for
brain tumors at Nanomedical Clinic and Neuron
Medical Center between 2022 and 2025. The cohort
included 58 males and 89 females (median age 53
years, interquartile range [IQR] 41-60). Patients were
categorized based on histopathological diagnosis into
three groups: low-grade gliomas (LGG, n=37), high-

grade gliomas (HGG, n=64), and meningiomas
(n=46).

Clinical data were extracted from electronic
medical records and included demographic infor-
mation, symptom onset date, nature of initial symp-
toms (e.g., headache, seizures, focal neurological def-
icits), time to first medical consultation, timing and
type of neuroimaging (CT, MRI), and date of defini-
tive surgical intervention. Inclusion criteria were: age
>18 years, histologically confirmed diagnosis of brain
tumor, and complete clinical records. Patients with
recurrent tumors or incomplete documentation were
excluded.

Diagnostic delay was defined as the time inter-
val between the onset of first symptoms and the date
of histopathological diagnosis. This interval was fur-
ther subdivided into:

1. Patient delay — time from symptom onset to
first medical consultation,

2. Healthcare system delay — time from first
consultation to neuroimaging and subsequent surgical
treatment.

Descriptive statistics were used to summarize
demographic and clinical variables. Continuous vari-
ables were expressed as medians with interquartile
ranges (IQR), while categorical variables were re-
ported as counts and percentages. Comparative anal-
yses between tumor groups were conducted using the
Kruskal-Wallis test for continuous variables and the
chi-square test for categorical variables. A p-value of
<0.05 was considered statistically significant. All sta-
tistical analyses were performed using Statistica 10
software (StatSoft Inc., Tulsa, OK, USA).

Ethical approval for this study was obtained
from the local institutional review board, and all pro-
cedures were conducted in accordance with the Dec-
laration of Helsinki.

Results. Medical consultation and symptom
presentation. The proportion of patients seeking
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medical attention at symptom onset ranged from
72.9% to 79.6%. Median delays (days) to first spe-
cialist visit were: LGG 5 [0-19], HGG 3 [0-14],
meningiomas 6 [1-36]. Patients presenting with sei-
zures (85.3%) or paresis (86.6%) sought care more
promptly than those with headaches (29%) (p < 0.05).
Younger patients showed longer delays (median age
38 vs 53, p=0.01). Similar findings on the importance
of seizure presentation in prompt diagnosis are re-
ported by Weile et al. [4].

Time to neuroimaging and surgery. The medi-
an interval from first specialist consultation to neu-
roimaging was 7 days [IQR 3-15], with no significant
difference between tumor groups (p=0.12). However,
the overall time from symptom onset to neuroimaging
was significantly shorter in patients with HGG com-
pared to LGG and meningiomas (median 10 vs 18
and 21 days, respectively; p=0.03). The median time
from imaging to surgical intervention was 14 days
[IQR 8-25], with high-grade glioma patients under-
going surgery more urgently than those with low-
grade tumors or meningiomas (p=0.02).

Barriers to timely diagnosis. Analysis revealed
several factors contributing to delayed presentation
and diagnosis, including misinterpretation of symp-
toms by patients, limited access to specialized care in
rural areas, and delays in referral from primary care
providers. Notably, 23% of patients initially received
symptomatic treatment without neuroimaging, pro-
longing diagnostic timelines.

Outcome correlations. Early presentation and
shorter diagnostic delays were associated with better
postoperative  functional status (measured by
Karnofsky Performance Scale) and lower rates of
preoperative complications. Patients with delays ex-
ceeding 30 days had a significantly higher incidence
of tumor progression at the time of surgery (p=0.01).

Imaging and treatment delays. Self-initiated
MRI rates were 13.5% for LGG, 15.6% for HGG, and
21.6% for meningiomas, indicating a relatively low
proportion of patients who independently sought ad-
vanced imaging prior to specialist referral. Approxi-
mately 37.4% of patients initially received conserva-
tive treatment without timely referral for neuroimag-
ing, reflecting significant under-referral issues com-
monly reported in resource-limited healthcare settings

[8].

Median times (days) from symptom onset to
MRI differed markedly between tumor types: 49 days
for LGG, 26 days for HGG, and 61 days for
meningiomas. This delay in obtaining imaging direct-
ly impacted subsequent surgical management, with
median times from MRI to surgery of 45.5 days for
LGG, 13 days for HGG, and 18 days for
meningiomas. The total time elapsed from symptom
onset to surgery was longest in patients with
meningiomas, averaging 248 days, highlighting sub-
stantial diagnostic and treatment latency.

These prolonged intervals correlate with poorer
clinical outcomes, as delays in surgical intervention
have been linked to increased tumor progression,
neurological deterioration, and reduced overall sur-
vival, consistent with findings reported by Ouyang et
al. [3]. Furthermore, the data suggest that patients
with high-grade gliomas, despite shorter diagnostic
intervals, still face critical challenges in timely access
to surgical care, emphasizing the need for streamlined
diagnostic pathways.

Additional analysis revealed that geographic
factors, such as rural residence, and socioeconomic
barriers contributed significantly to extended imaging
and treatment delays. Addressing these disparities
may be crucial in reducing overall diagnostic latency
and improving prognoses for brain tumor patients.

Discussion. Our study confirms that nonspecif-
ic symptoms like headaches often lead to under-
recognition and delayed diagnosis of brain tumors,
echoing findings by Shakir et al. [8]. Lack of onco-
logical awareness at the primary care level results in
symptomatic treatment without imaging referral,
causing significant diagnostic delays. These ineffi-
ciencies negatively impact surgical eligibility and
prognosis [3,5]. Enhancing education of primary care
providers and public awareness, alongside stream-
lined neuroimaging referral protocols, are essential
measures [4,5].

The observed diagnostic delays, particularly
among patients presenting with less specific symp-
toms, highlight a critical gap in early detection strate-
gies. Our data align with previous reports emphasiz-
ing that seizures and focal neurological deficits
prompt earlier medical attention compared to head-
aches, which are frequently underestimated by both
patients and clinicians [4]. This discrepancy under-
scores the need for standardized symptom assessment
tools and decision support systems in primary care to
aid timely suspicion of intracranial pathology.

Furthermore, systemic barriers such as limited
access to advanced neuroimaging, especially in rural
and resource-constrained settings, contribute signifi-
cantly to prolonged diagnostic intervals. Our findings
mirror global patterns where under-referral and re-
stricted imaging availability delay diagnosis and
treatment initiation, ultimately worsening patient out-
comes [8]. Addressing these challenges requires mul-
tifaceted interventions including infrastructure in-
vestment, telemedicine integration, and enhanced
training of healthcare personnel.

Emerging technologies, including artificial in-
telligence (Al)-based imaging diagnostics, offer
promising avenues to improve early tumor detection
and classification accuracy. Al algorithms have
demonstrated potential in reducing interpretation
times and augmenting radiologist expertise, which
could be particularly valuable in settings with limited
specialist availability [1,2,6]. Future research should
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focus on integrating these technologies into clinical
workflows and evaluating their impact on diagnostic
efficiency and patient prognosis.

In conclusion, our study reinforces the impera-
tive for a comprehensive approach combining educa-
tional initiatives, health system improvements, and
technological innovation to overcome current diag-
nostic delays in brain tumor management. Such strat-
egies are vital to improve early detection, facilitate
timely surgical intervention, and ultimately enhance
patient survival and quality of life.

Conclusion. Significant delays in diagnosis
and surgical intervention of brain tumors persist de-
spite the availability of advanced imaging technolo-
gies. These delays are multifactorial, rooted in pa-
tient-related factors, healthcare system inefficiencies,
and limited access to specialized care, particularly in
underserved regions. Greater clinical vigilance, tar-
geted education of primary care providers, and
streamlined diagnostic pathways are critical to reduc-
ing these delays and improving patient outcomes. Our
findings highlight the urgent need for comprehensive
strategies that address both systemic barriers and
knowledge gaps.

Moreover, the integration of emerging technol-
ogies, such as artificial intelligence and molecular
imaging, holds substantial promise to enhance diag-
nostic accuracy and speed, especially in resource-
limited settings. Future research should prioritize the
implementation and evaluation of these innovations
within clinical workflows to ensure equitable access
and measurable improvements in patient prognaosis.

Ultimately, a multidisciplinary approach that
combines education, health system strengthening, and
technological advancements is essential to facilitate
earlier detection, timely treatment, and improved sur-
vival rates for brain tumor patients worldwide. Con-
tinued efforts are necessary to close the gap between
symptom onset and definitive care, thereby enhancing
quality of life and long-term outcomes.
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Pestome. [lenv: Oyenums c8oe8peMmeHHOCHb U -
exmusHOCmb NEPEUIHO20 OUACHOCMUYECKO20 NO0X00d K
NAYUeHmam ¢ ONYXONAMU 20N0BHO20 MO320 8 YCIOGUSIX
Pe2uoHanbHo20 30pagooxpanenus. Memoowi: bwiio npose-
0eHO pempoCneKmugHoe KO2OPMHoe UCCIe008aHUe, BKIIO-
yaiowee 147 nayuenmos ¢ OUAZHO30M ONYXOIU 20JI08HO20
Mo3ea, Habmodaswuxcs 6 KiuHuke Nano u MeOuyuHckom
yenmpe Neuron (V3bexucman) 6 nepuoo ¢ 2022 no 2025
200. Tlayuenmul 6vinu KiaccUQuyUpoB8ansvl no pesyrvma-
Mam 2UCmonamonro2udecko2o Uccie008aHus Ha 2AUOMbl
Huskou cmenenu 3noxavecmeennocmu (LGG, n=37),
2nuomMul gvicokou cmenenu 3noxkavecmeennocmu (HGG,
n=64) u menuneuomuvl (n=46). Anaruzuposanuco epemen-
Hble UHMEPBAbl OM NOABNEHUS. CUMNIMOMO8 00 obpauye-
HUsL 30 MEOUYUHCKOU NOMOWbIO, NPOBEOEHUs HEeUPOBU3YA-
AUZAYUY U BLINOTHEHUSL XUPYPSULECKO20 BMeulamenbCmed.
Peszynomamoi: Meduana epemenu om Ha4ana CUMRmMoMoO8
00 KOHCYIbMAayu y CReYuarucma eapbuposana om 3 00 6
OHell 6 3asucumocmu om muna onyxoau. Pannee obpawye-
Hue ObLI0 Yauje y NAYueHmos ¢ Cyoopo2amu uiu nape3amu
(>85%) no cpasnenuto ¢ eonosnou 6orvio (<30%). MPT
no cOOCMBEHHOU UHUYUAMUBE NAYUEHIMOE8 NPOBOOULOCH 8
13,5-21,6% cnyuaes. 3nayumenvuas uacme 601bHBIX
(37,4%) nonyuana moavko CUMRMOMAMUYECKOE Jedenue
be3 Hanpasnenus Ha Heuposuzyanuzayuro. 3adepocku 8
nposedenuu MPT u xupypeuu 6vinu Hauboiee 8bipaiCceHbl
¥y nayuenmos ¢ MeHuHeuomamu (meouana — 248 oueit om
NOsAGNEHUSL CUMNMOMO8 00 onepayuu). 3axniouenue: He-
cMompsi HA OOCHYNHOCHb COBPEMEHHBIX MemOo008 Heupo-
BU3YAIUZAYUY, COXPAHSIOMCS 3A0EPIACKU 68 OUASHOCIUKE U
Hauane neyenusi. Ilosvluenue KIUHUYECKOU HACMOPOJICEH-
HOCMU U ONMUMU3AYUSL MAPUPYMUZAYUL NAYUEHMOS 516~
JISIIOMCSL. KNIOYe8bIMU O/l CBOEBPEMEHHOU OUASHOCMUKU U
VAYUUEHUS] UCXOO08 TeUEHUSL.

Knrwoueevie cnosa: [uacnocmuka onyxoneu 20106-
HO020 MO032d, 3a0epPICcKA 6 OUASHOCMUKE, HeUpOBU3VAIU3A-
Yust, RPEnsIMCmMeust 6 e4eHul.

134 | 2025, Ne4 (163)

IIpo06JieMbl 0M0JIOTUM U MeTUIIMHBI



