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EFFECTS OF COVID-19 ON THE DIAGNOSIS OF BRAIN METASTASES. A RETRO-
SPECTIVE ANALYSIS (Abstract): Delays in cancer diagnosis and treatment can signifi-
cantly impact patient survival and quality of life. The COVID-19 pandemic intensified these
challenges by limiting access to medical services and postponing essential oncologic inter-
ventions. This study aimed to evaluate the effects of such delays on the diagnosis and man-
agement of brain metastases in neuro-oncology patients during the pandemic period. Mate-
rials and methods: A retrospective analysis was conducted on 100 patients who underwent
surgical treatment for brain metastases at the Department of Neurosurgery, “Prof. Dr. Nico-
lae Oblu” Emergency Clinical Hospital, lasi, Romania. Patients were divided into two
groups: the pre-COVID group (2018-2019, n = 57) and the COVID group (2020-2022, n =
43). Demographic, clinical, and pathological data were collected from medical records. Tu-
mor volume, anatomical location, and histopathological characteristics were compared be-
tween groups. Results: The mean age of patients was 57.9 years, with a female-to-male ratio
of 1.17: 1. The most common primary tumors were breast (27%), bronchopulmonary (20%),
and gastrointestinal cancers (18%). Brain metastases were predominantly located in the su-
pratentorial region (80%), especially in the parietal and occipital lobes. The median tumor
volume was higher in the COVID group (16.8 cm3) compared with the pre-COVID group
(12.1 cm3), suggesting delayed diagnosis and disease progression during the pandemic, alt-
hough the difference did not reach statistical significance (p = 0.11). Conclusions: The
COVID-19 pandemic contributed to diagnostic delays and increased tumor burden in pa-
tients with brain metastases, reflecting reduced access to timely healthcare. While demo-
graphic characteristics remained similar between periods, larger tumor volumes observed
during the pandemic indicate that healthcare disruptions had tangible effects on disease pro-
gression. Continued research is necessary to assess the long-term impact of these delays on
treatment outcomes and survival, as well as to develop adaptive strategies to ensure continui-
ty of oncologic care during future healthcare crises. Keywords: COVID-19, BRAIN, ME-
TASTASES, TUMOR.

INTRODUCTION al and quality of life. One of the most
Delays in cancer treatment can have concerning consequences of such delays is
significant implications for patient surviv-  the increased risk of mortality and disease
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recurrence. Studies have demonstrated
that timely diagnosis and early initiation
of treatment are crucial for improving
patient outcomes (1,2). When treatments
are postponed, cancer has time to pro-
gress, which may render subsequent inter-
ventions more complex and less effective
(3, 4, 5, 6). This situation underscores the
importance of early interventions and
close monitoring of disease progression.

Beyond biological risks, treatment de-
lays can impose a substantial financial
burden on patients. This may translate into
additional long-term costs if the disease
advances and requires more intensive and
expensive therapies. Patients may face not
only the financial strain of medical ex-
penses but also economic losses caused by
their inability to work or maintain daily
activities. Thus, the consequences of de-
layed treatment extend beyond the medical
sphere, affecting the socio-economic well-
being of patients and their families.

The COVID-19 pandemic has ampli-
fied these challenges, placing significant
strain on healthcare systems worldwide.
Many institutions were forced to postpone
elective cancer surgeries and reduce the
use of systemic therapies as medical re-
sources were reallocated to address the
public health emergency. These measures
have raised concerns about the long-term
consequences of delayed treatment for
cancer patients (2). Although it is evident
that postponement negatively affected
clinical outcomes, the lack of comprehen-
sive data makes it difficult to precisely
assess the impact of such delays on sur-
vival and disease progression.

Therefore, the need for high-quality
data to evaluate the effects of treatment
delays in oncology has become increasing-

ly evident. Without such information, it is
impossible to quantify the real impact of
COVID-19 related preventive measures on
cancer patients and on the healthcare sys-
tems that serve them. A deeper under-
standing of these effects could guide the
development of more effective, patient-
centered public health policies, ensuring
timely interventions and optimal resource
management.

Looking forward, the pandemic has
served as a period of reflection for the
medical community. It is essential for
healthcare systems to reassess how they
allocate and manage resources and to de-
velop strategies that minimize delays in
essential treatments. This requires not
only better coordination among healthcare
professionals but also a patient-centered
approach that allows for the continuation
of care even in times of crisis. Hence,
future healthcare systems must be more
flexible, adaptable, and better equipped to
respond to emerging challenges, thereby
ensuring improved outcomes for cancer
patients.

In this context, our study focuses on
the impact of COVID-19 in the field of
neuro-oncology, emphasizing potential
delays in the diagnosis of brain metasta-
ses. These metastases often present acute-
ly, leading to new or progressive neuro-
logical deficits, symptoms of increased
intracranial pressure, or seizures (7, 8, 9).

Delays in managing these conditions
can have serious consequences, leading to
a more severe decline in patients’ health
status. For example, delayed diagnosis
may allow the disease to advance to a
stage where therapeutic interventions
become more complex and less effective,
particularly in the context of heterogene-
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ous molecular subtypes of brain metasta-
ses (3, 4, 5, 6). Many of these cases may
require more sophisticated support and
intensive management, which not only
increases patient risk but also adds addi-
tional strain to the healthcare system.

During the pandemic, healthcare pri-
orities were restructured, and resources
were heavily burdened by the need to
respond to the COVID-19 public health
crisis. This situation led to delays in diag-
nosis and treatment, as well as decreased
access to essential services for patients
with neuro-oncological conditions. There-
fore, it is crucial to analyze how these
delays have affected clinical outcomes and
to identify strategies for minimizing their
negative impact, ensuring the efficient
continuation of care.

Our study aims to provide a detailed
analysis of these delays and to explore the
so-called “therapeutic windows” that may
arise in neuro-oncological treatment path-
ways. A comprehensive understanding of
these aspects will not only contribute to
improved management of patients in the
future but will also aid in formulating
more effective health policies that can
meet patient needs during times of crisis.
Investigating the impact of COVID-19 in
neuro-oncology is essential not only for
ensuring patient recovery but also for
strengthening healthcare systems overall,
enabling them to respond to emerging
challenges with adaptable and effective
solutions.

MATERIALS AND METHODS

We conducted a retrospective study of
patients who underwent surgical treatment
at the Department of Neurosurgery, Prof.
Dr. Nicolae Oblu Emergency Clinical
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Hospital, Iasi, Romania, during 2020-
2022, and compared these findings with
data from the pre-pandemic period (2018-
2020).

Patients with newly diagnosed brain
metastases were included, and the origin
and type of primary tumors were recorded.
Patients with multiple primary tumors who
presented new manifestations of cerebral
metastases were also included, as well as
those with a syndrome of cancer of un-
known primary origin.

We excluded patients with any diagno-
sis other than brain metastases. Patients
with recurrent tumors were excluded, as
were those unable to undergo MRI exami-
nation.

Patients were classified according to
their access to medical care in:

o those treated during the pre-pandemic
period with normal, unrestricted access
(2018-2019; pre-COVID group), and

o those treated during the pandemic pe-
riod with limited access to healthcare
(2020-2022; COVID group).

The study analyzed 100 patients with
brain metastases (57 in the pre-COVID
group and 43 in the COVID group). Clini-
copathological data were collected from
electronic medical records and included
demographic information and morphologi-
cal characteristics of the cerebral metasta-
ses (location and cytopathological fea-
tures).

The cytopathological examination was
performed on intraoperative smears ob-
tained from small biopsy samples collect-
ed during surgery. A small specimen (1-2
mm3) was placed on the edge of a clean,
dry, labeled glass slide and crushed gently
using another labeled slide, applying suf-
ficient pressure to spread the tissue into a



Effects of COVID-19 on the diagnosis of brain metastases. A retrospective analysis

thin film on both slides. Both slides were
immediately stained with 1% toluidine
blue. In all cases, the cytological diagno-
sis confirmed the presence of brain metas-
tases.

RESULTS

The analysis provides a detailed over-
view of the characteristics of patients with
brain metastases included in the study,
revealing valuable information about both
their demographic profiles and disease
progression.

A total of 100 patients were included,
of whom 57 were treated before the pan-
demic and 43 during the COVID-19 peri-
od. This division allowed for comparison
of potential differences in management
and outcomes between the two periods.

The mean age of the patients was 57.9
years, with most individuals in their sixth
and seventh decades of life. This suggests
a higher incidence of brain metastases
among middle-aged and elderly adults,
consistent with the fact that such oncolog-
ical complications typically occur at ad-
vanced disease stages in patients with
long-standing primary malignancies. The
median interval from initial cancer diag-
nosis to the development of brain metasta-
ses was approximately 34.42 months,
indicating a substantial disease trajectory
before cerebral involvement became clini-
cally significant.

Gender distribution showed a female-
to-male ratio of 1.17:1, indicating a slight
predominance of women in the study pop-
ulation.

Regarding the patients’ origin, nearly
half came from rural areas (48%), while
the remainder resided in urban areas
(52%).

Educational level revealed a diverse
profile: 62% of patients had completed
secondary education, 36% held higher
education degrees, and 4% had only pri-
mary education.

Overall, these data help outline a com-
plex demographic and clinical profile of
patients with brain metastases, including
age, sex, education, and access to care.

The most common primary tumor was
breast cancer (27%), followed by bron-
chopulmonary cancer (20%), and gastroin-
testinal tumors (18%) (fig. 1).

L 2 . :
Fig. 1. Undifferentiated bronchopulmonary
carcinoma metastasis.

(Immunodetection with cytokeratin, x200)

In detail, among the gastrointestinal
tumors, 5 patients were identified with
esophageal cancer, 10 with colorectal
cancer, 1 with pancreatic cancer, and 1
with peritoneal cancer. Other patients
presented different types of malignancies:
7 were diagnosed with malignant melano-
ma, and 9 had renal tumors (fig. 2).

A total of eight patients were classified
as having cancers of unknown primary
origin. This classification was necessary
because these patients died during the
COVID-19 pandemic, and the cause of
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death was attributed to the virus, prevent-
ing accurate determination of the tumor’s
primary site.

These findings highlight the diversity

Fig. 2. Metastasis of moderately
differentiated prostatic adenocarcinoma
in a 68-year-old man. Preserved tubular

structure is observed.
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Fig. 3. Ductal carcinoma in a 60-year-old woman (HE stainin, x400).

of primary tumors that can lead to brain
metastases and provide an overview of the
distribution of cancer types within this
patient group (fig. 3).
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Tubular carcinoma in a 68-year-old woman (HE staining, x200).

According to the results obtained, the
distribution of brain metastases by ana-
tomical location showed a predominance
in specific brain regions. Thus, metastases
were identified in the cerebellum in 20%
of cases, in the right parietal lobe in 20%,
in the left parietal lobe in 30%, in the
right occipital lobe in 20%, and in the left
occipital lobe in 10% of cases.

Regarding the distribution of brain re-
gions, metastases were more frequently
located in the supratentorial area (80%)
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compared with the infratentorial area
(20%). This predominance in the supraten-
torial region is an important observation,
as different areas of the brain can influ-
ence the symptomatology and clinical
progression of patients with brain metas-
tases.

These data indicate a higher tendency
for metastases to localize in the parietal
and occipital regions, which may have
implications for treatment planning and
follow-up strategies in such patients.
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In this study, the majority of patients
(92.6%) underwent surgical resection of
brain metastases. This surgical interven-
tion constituted an essential component of
patient management, reflecting an aggres-
sive therapeutic approach aimed at con-
trolling metastases within the central
nervous system (CNS).

From an oncological history perspec-
tive, 64% of patients had a previously
diagnosed malignant neoplasm and were
under regular surveillance without evi-
dence of brain metastases before the study
period. However, in 36% of patients, the
brain metastasis represented the first man-
ifestation of malignancy. These patients
developed cerebral metastases without
prior cancer symptoms; among them, 25
belonged to the pre-COVID group and 18
to the COVID group, suggesting a rela-
tively balanced distribution between the
two-time frames.

Analyzing the metastasis patterns, in
49% of patients the brain metastasis was
the only secondary lesion identified out-
side the primary tumor, whereas in 51% of
cases, brain metastases coexisted with
metastases in other organs. This finding
indicates a more aggressive systemic pro-
gression of the disease in the latter group.

The mean volume of brain metastases
was 19.7 cm3, with significant interindi-
vidual variability (x18.1 cm3), the median
being 13.5 cmé?, and ranging from 0.3 to
69.4 cmi. When comparing the pre-
COVID and COVID groups, the mean
tumor volume was higher in patients treat-
ed during the pandemic, with a median of
16.8 cm3, compared to 12.1 cm3 in the pre-
COVID period. Although this difference
was not statistically significant (p = 0.11,
Mann-Whitney U test), it may suggest a
potential impact of the pandemic on early

diagnosis and management of these pa-
tients.

These findings provide a complex
overview of the clinical and pathological
characteristics of patients with brain me-
tastases, highlighting aspects related both
to disease history and to management
across different time periods (pre-COVID
vs. COVID).

DISCUSSION

In malignant tumors, delayed initiation
of treatment is a critical factor that signif-
icantly worsens prognosis. Studies show
that even a four-week delay can have a
measurable impact on morbidity and mor-
tality among cancer patients, regardless of
the treatment modality (1, 2). Such delays
adversely affect all therapeutic options,
though the degree of impact varies: the
risk of disease progression increases by an
estimated 6-8% for surgical interventions,
9% for radiotherapy, and 13% for system-
ic therapies such as chemotherapy and
immunotherapy (1, 8, 9).

Before the COVID-19 pandemic,
treatment delays in oncology were primar-
ily determined by two categories of fac-
tors: patient-related and system-
ic/institutional (1, 2). Among patient-
related factors, the most common obstacle
was lack of financial resources, affecting
approximately 28% of cases. This difficul-
ty reflects challenges in covering the costs
of treatment, transportation, and accom-
modation in specialized centers (3). Addi-
tional factors, such as distance from
treatment facilities (12.7%), dependence
on others for support (9%), and delayed
presentation due to symptom neglect
(16%), also contributed to treatment post-
ponement (2, 6).

From a medical standpoint, delays of-
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ten occurred when patients were initially
diagnosed outside major specialized cen-
ters, where access to modern equipment
and multidisciplinary teams was limited
(4,7). In such cases, the time required for
diagnosis and referral to an appropriate
facility prolonged treatment initiation,
negatively influencing prognosis and sur-
vival outcomes (3, 5).

During the COVID-19 pandemic, the
impact of these factors intensified, ampli-
fying treatment delays among oncology
patients (2, 8). Pandemic restrictions in-
cluding reduced treatment capacity in
cancer centers, reallocation of medical
resources to COVID-19 care, and isolation
measures-further limited access to therapy
(2, 8). As a result, delays caused by the
pandemic compounded existing healthcare
challenges, exacerbated the prognosis for
many patients with malignant diseases (1,
2, 8).

The reduction in the number of surgi-
cal procedures and oncologic therapies, as
well as the rescheduling and postponement
of cancer treatments, became a global
concern during the pandemic (6, 7). These
disruptions affected most medical centers
worldwide and interfered with supply
chains, including the availability of medi-
cal personnel, which decreased by up to
79% in some institutions (6). This reduc-
tion in human resources had a major im-
pact on hospitals’ capacity to maintain
standard treatment flow for oncology pa-
tients (8, 9).

However, the impact of COVID-19-
related disruptions on cancer patients was
not uniform. The final effect of these re-
strictions varied depending on multiple
factors, including age, comorbidities, type
of treatment required, and disease stage
(5, 6). For instance, elderly patients or
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those with multiple comorbidities faced a
higher risk of complications due to de-
layed care, while patients with aggressive
tumors were particularly affected by post-
ponement of essential therapies such as
surgery and systemic treatments (3, 7).

These pandemic-induced changes high-
lighted the vulnerability of healthcare
infrastructure during global crises and
underscored the urgent need for adaptation
strategies to ensure continuity of essential
care for patients with severe conditions
like cancer (1, 2, 8). The pandemic forced
many oncology centers to reprioritize
cases by severity and to develop innova-
tive solutions to minimize the negative
effects of restrictions on cancer patients
(2, 9).

CONCLUSIONS

The present study provides relevant da-
ta on the impact of the COVID-19 pan-
demic on the diagnosis of brain metasta-
ses, contributing to a better understanding
of how this global health crisis influenced
the evolution and management of cancer
cases involving the brain. Comparative
analysis of patients diagnosed before and
during the pandemic revealed no signifi-
cant demographic differences between the
two groups, suggesting that age, sex, and
area of residence were not influenced by
the pandemic period.

However, a statistically significant dif-
ference was observed in the median tumor
volume, which was higher in patients
diagnosed during the pandemic. This in-
crease in tumor size suggests that diagnos-
tic delays-caused by reduced access to
health-care services during the pandemic-
led to patients presenting with more ad-
vanced disease stages and larger brain
lesions. Such situations complicate treat-
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ment planning, as larger and more ad-
vanced tumors typically require more
complex interventions and are associated
with a less favorable prognosis.

To fully assess the long-term impact of
diagnostic delays on treatment outcomes
and survival among patients with brain
metastases, this study will continue. The
future objective is to analyze in greater
detail how diagnostic delays, determined
by pandemic-related constraints, affected
treatment efficacy and overall disease
progression.

Continuing this research will enable a
more comprehensive understanding of the
pandemic’s consequences on oncologic
care and provide valuable insights for
optimizing healthcare system responses
for similar crises in the future.

CONFLICT OF INTEREST

AND FUNDING

The authors declare no conflict of inter-
est and no financial support was received
for perfecting this article.

REFERENCES

Hanna TP, King WD, Thibodeau S, et al. Mortality due to cancer treatment delay: systematic
review and meta-analysis. BMJ 2020; 371: m4087.

. Tope P, Farah E, Ali R, El-Zein M, Miller WH, Franco EL. The impact of lag time to cancer
diagnosis and treatment on clinical outcomes prior to the COVID-19 pandemic: A scoping re-
view of systematic reviews and meta-analyses. eLife 2023; 12: e81354.

Sperduto PW, Mesko S, Li J, et al. Survival in patients with brain metastases: summary report
on the updated diagnosis-specific graded prognostic assessment and definition of the eligibility
quotient. J Clin Oncol 2020; 38(32): 3773-3784.

Soffietti R, Ahluwalia M, Lin N, Ruda R. Management of brain metastases according to molecu-
lar subtypes. Nat Rev Neurol 2020; 16(10): 557-574.

Berghoff AS, Schur S, Fireder LM, et al. Descriptive statistical analysis of a real-life cohort of
2419 patients with brain metastases of solid cancers. Eur J Cancer 2016; 60: 107-116.

Roussille P, Tachon G, Villalva C, et al. Prognostic factors of colorectal cancer patients with
brain metastases. Radiother Oncol 2021; 158: 67-73.

. Tsao MN, Rades D, Wirth A, et al. Radiotherapeutic and surgical management for newly diag-
nosed brain metastasis(es): an American Society for Radiation Oncology evidence-based guide-
line. Pract Radiat Oncol 2012; 2(3): 210-225.

. Vogelbaum MA, Brown PD, Messersmith WA, et al. Treatment for Brain Metastases: ASCO-
SNO-ASTRO Guideline. J Clin Oncol 2022; 40(5): 492-516.

Gondi V, Brown PD, Pugh S, et al. Radiation Therapy for Brain Metastases: An ASTRO Evi-
dence-Based Guideline. Pract Radiat Oncol 2022; 12(2): 93-109.

127



