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Abstract: Background and Objectives: This study aims to evaluate neurosurgery consultations
for elderly patients during and following the COVID-19 pandemic. Materials and Methods:
This study included patients aged 65 and older who were hospitalized in non-neurosurgery
departments at Istinye University Gaziosmanpasa Medical Park Hospital and were referred
for neurosurgery consultations between 1 April 2020 and 31 May 2024. Patients in the
intensive care unit and emergency department were excluded. The period from 1 April
2020 to 30 April 2022 was defined as the pandemic period, and from 1 May 2022 to
31 May 2024 as the post-pandemic period. Results: A total of 123 patients were included
in this study, with 57 from the pandemic period and 66 from the post-pandemic period.
The average age during the pandemic period was 73.45 years (range: 65-93), compared to
71.09 years (range: 65-94) in the post-pandemic period. During the pandemic, 26.3% of
patients were recommended for physical therapy and rehabilitation, 24.6% were advised
to undergo surgery, 19.3% received neurology consultations, and 17.5% received medical
treatment. In the post-pandemic period, 37.9% were recommended for surgery, 16.7% for
neurology, 13.6% for physical therapy and rehabilitation, and 7.6% for medical treatment.
Overall, 56.4% of patients accepted surgery. Conclusions: Despite the high prevalence of
comorbidities in geriatric patients, appropriate neurosurgical referrals significantly improve
treatment success, enhance quality of life and mobility, and reduce mortality. We therefore
recommend earlier and more attentive referrals to neurosurgery for elderly patients with
relevant symptoms to facilitate timely and effective interventions.

Keywords: geriatric neurosurgery; COVID-19; consultation patterns; geriatric patient care;
neurosurgical outcomes

1. Introduction

Improvements in living conditions and healthcare services have substantially con-
tributed to a notable increase in life expectancy worldwide [1]. By the late 19th century,
the likelihood of reaching the age of 65 was less than 50%, whereas, a century later, this
figure had nearly doubled to approximately 90% [2]. As the global elderly population
continues to grow, the demand for various surgical services, including neurosurgery, is
expected to rise correspondingly [3,4]. Geriatric patients constitute a unique group, often
requiring specialized attention due to a high prevalence of comorbidities and distinct
physiological challenges, particularly during surgical interventions [5]. It is imperative to
address the increasing demand for geriatric neurosurgical care and proactively prepare
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for the planning and development of healthcare services. Furthermore, it has been indi-
cated that future research will not only enhance patient outcomes but also establish best
practices and policies in the field of geriatric neurosurgery [6]. The Coronavirus Disease
2019 (COVID-19) pandemic was a major public health crisis that significantly altered the
way patients sought and received care. Due to the highly contagious nature of COVID-19
and its association with high morbidity, many healthcare centers faced increased pressure
on resources while managing an unprecedented volume of virus-related admissions [7].
The COVID-19 pandemic forced healthcare providers to refocus care efforts, prioritizing
acute care for COVID-19 patients and those with severe medical conditions [8]. This had a
profound impact on global public health, as indicated by predictive models showing that
the death rates from non-communicable diseases could surpass the cumulative number
of COVID-19 cases and related deaths, which were experiencing rapid, near-exponential
increases [9,10]. The World Health Organization declared COVID-19 a pandemic in March
2020, followed by a nationwide lockdown in Turkey in April 2020, significantly reduc-
ing elective surgeries and outpatient services. Public health interventions, coupled with
the subsequent city-wide lockdown, contributed to mitigating the virus’ impact, while
simultaneously exerting diverse effects on the dynamics of urban life and the provision
of healthcare services [11]. By the end of April 2022, life in Turkey largely returned to
normal [12,13]. The COVID-19 pandemic represented a major public health crisis that
notably impacted how geriatric patients accessed and received treatment [9,10]. Many
specialties, including neurosurgery, have reported a reduction in the number of patients
treated through outpatient visits, referrals, and both elective and emergency surgeries
during the pandemic period, excluding COVID-19-related emergencies [7-10,14-19]. Ad-
ditionally, studies in geriatric neurosurgery frequently focus on specific conditions, such
as trauma, tumors, and aneurysms [20-22]. The geriatric population has been severely
affected by the pandemic, with high mortality rates, and the secondary impacts of the
COVID-19 pandemic on this group have not been fully elucidated [23]. While surgical
interventions have primarily been directed toward patients with life-threatening conditions,
the effects of the COVID-19 pandemic on neurosurgical procedures in geriatric individuals
have only been partially assessed [7,8,14-17,24]. Furthermore, insights into the impact of
the COVID-19 pandemic on specific areas of surgery in geriatric patients, as well as its influ-
ence on diagnostic procedures, remain insufficiently explored. This study aims to evaluate
neurosurgery consultations for elderly patients during and after the COVID-19 pandemic.

2. Materials and Methods

This study included patients aged 65 and older who were hospitalized in non-
neurosurgery departments at Istinye University Gaziosmanpasa Medical Park Hospital
and were referred for neurosurgery consultations between 1 April 2020 and 31 May 2024.
The period from 1 April 2020 to 30 April 2022 was defined as the pandemic period, and
from 1 May 2022 to 31 May 2024 as the post-pandemic period. Patients in the intensive care
unit, emergency department, and physical therapy and rehabilitation department were
excluded. Patients with unavailable prior medical records or who were lost to follow-up
after discharge were excluded. Data on patient demographics, comorbidities, previous sur-
gical history, prior neurosurgery outpatient visits, and radiological findings were retrieved
from the hospital’s health information system. Additional information collected retrospec-
tively included the referring department, the reason for the neurosurgery consultation,
the current hospitalization diagnosis, symptoms, surgical indications, types of surgical
procedures, and treatment modalities. The average follow-up period was calculated from
the date of consultation until the latest available record in the health information system as
of September 2024. Surgery-related mortality was defined as occurring within 30 days from
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surgery [22,25-27]. Overall mortality data were confirmed through the health information
system. The study was approved by the Istinye University Ethics Committee (No: 24-153).
Statistical analyses were conducted using SPSS (Version 22.0, IBM Corp., Armonk, NY,
USA). Data distribution normality was assessed using the Kolmogorov-Smirnov test. De-
scriptive statistics were presented as mean =+ standard deviation (SD) or median (min-max),
based on data distribution. Relationships among categorical variables were analyzed with
the chi-square test, and Fisher’s exact test was applied for cases with expected frequencies
below 5 to ensure accurate results. The Mann—-Whitney U test was used for comparisons
between two independent groups when normality assumptions were not met. A p-value of
less than 0.05 was considered statistically significant for all tests.

3. Results

A total of 123 patients were included in this study, with 57 from the pandemic period
and 66 from the post-pandemic period. The average age during the pandemic period was
73.45 years (range: 65-93), compared to 71.09 years (range: 65-94) in the post-pandemic
period. Males constituted 40.4% of the patients in the pandemic period and 54.5% in the
post-pandemic period. COVID-19 positivity was reported in 26.3% of patients during
the pandemic and decreased to 10.6% in the post-pandemic period. The hospitalization
rate for surgical intervention increased significantly, from 5.3% during the pandemic to
2 1.2% post-pandemic (p = 0.011). The rate of patients in whom medical treatment initiated
by their primary physicians was deemed insufficient was 23.4%, with 87% of these cases
being non-tumor lumbar spine pathologies. In the pandemic period, 17.5% of patients
had a history of neurosurgical procedures, which significantly increased to 36.4% in the
post-pandemic period (p = 0.02). Trauma history was present in 10.5% of patients during
the pandemic, rising to 19.7% post-pandemic (Table 1).

Table 1. Patient demographics and consultation patterns.

Pandemic (n = 57) Post-Pandemic (n = 66) p-Value
Male 23 (40.4%) 36 (54.5%) 0.116
Age 73.45 £ 8.08 (65-93) 71.09 £+ 5.22 (65-94) 0.416
COVID-19-Positive 15 (26.3%) 7 (10.6%) 0.023
Mortality (COVID-19-Positive) 11 (19.3%) 6 (9.1%) 0.102
Mortality (Total) 23 (40.4%) 20 (30.3%) 0.244
Hospitalization for Surgery 3 (5.3%) 14 (21.2%) 0.011
Surgery Recommendation 14 (24.6%) 25 (37.9%) 0.113
Denied Surgery 5 (8.8%) 12 (18.2%) 0.132
Surgical Intervention Performed 9 (15.8%) 13 (19.7%) 0.573
Surgical Mortality 1 (1.8%) 2 (3%) 1.000
New Motor Deficit 22 (38.6%) 29 (43.9%) 0.549
Inadequate Medical Treatment 8 (14%) 11 (16.7%) 0.687
Previous Surgery History 10 (17.5%) 24 (36.4%) 0.020
Trauma History 6 (10.5%) 13 (19.7%) 0.116

During the pandemic, most consultations were requested by the neurology department
(24.6%), followed by internal medicine (19.3%), hematology (15.8%), oncology (14%), and
pulmonology (10.5%). In the post-pandemic period, neurology again accounted for the
majority of consultation requests (21.2%), followed by oncology (16.7%), orthopedics
(15.2%), and internal medicine (13.6%) (Figure 1). In both periods, malignancy was the
leading cause of hospitalization, with rates of 19.3% and 24.2%, respectively (Table 2).



Medicina 2025, 61, 315

40f 10

= Pandemic (n: 57) = Post-Pandemic (n: 66)
30
23
) B B
; = -
Al N B = B
N @ N N $) . ‘
S8 & &> & & & s
0\)\ @0 6{8\' {QOQ oQ
< 6"2} R S o
)
S
Figure 1. Patient hospitalization departments during consultation.
Table 2. Primary admission diagnoses at initial consultation.
Diagnosis Pandemic (n = 57) Post-Pandemic (n = 66) p-Value
Malignancy 11 (19.3%) 16 (24.2%) 0.509
Hematologic Malignancy 7 (12.3%) 6 (9.1%) 0.566
Pneumonia 6 (10.5%) 4 (6.1%) 0.511
Other 5 (8.8%) 7 (10.6%) 0.732
Renal Failure 4 (7%) 5(7.6%) 1.000
General Health Deterioration 4 (7%) 4 (6.1%) 1.000
Epilepsy 4 (7%) 4 (6.1%) 1.000
Headache 4 (7%) 2 (3%) 0.414
Multiple Myeloma 3(5.3%) 2 (3%) 0.662
Diabetes Mellitus 3(5.3%) 3 (4.5%) 1.000
Intracerebral Hematoma 3(5.3%) 6 (9.1%) 0.502
Orthopedic Fracture 3 (5.3%) 7 (10.6%) 0.337

The most frequent reason for consultation during the pandemic was back and leg pain
(36.8%), which decreased significantly to 19.7% in the post-pandemic period. In contrast,
motor weakness became the most common reason for consultation post-pandemic, at

25.8%. All patients with a history of prior surgery who required consultation were in the
post-pandemic period (Table 3).

Table 3. Reasons for consultation.

Reason for Consultation Pandemic (n = 57) Post-Pandemic (n = 66) p-Value
Back and Leg Pain 21 (36.8%) 13 (19.7%) 0.034
Motor Weakness 13 (22.8%) 17 (25.8%) 0.704
Headache 6 (10.5%) 8 (12.1%) 0.781
Mental Confusion 5 (8.8%) 4 (6.1%) 0.951
Other 5(8.8%) 6(9.1%) 0.732
Epilepsy 4 (7%) 6 (9.1%) 0.751
Neck and Arm Pain 3(5.3%) 2 (3%) 0.662
Previous Surgery History 0 10 (15.2%) 0.002

The most common diagnosis following consultation was lumbar degenerative dis-
ease, with occurrences of 17.5% and 19.7% in the pandemic and post-pandemic periods,
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respectively (Figure 2). During the pandemic, 26.3% of patients were recommended for
physical therapy and rehabilitation, 24.6% were advised to undergo surgery, 19.3% received
neurology consultations, and 17.5% received medical treatment.
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Figure 2. Diagnoses following consultation.

In the post-pandemic period, 37.9% were recommended for surgery, 16.7% for neurol-
ogy, 13.6% for physical therapy and rehabilitation, and 7.6% for medical treatment (Table 4).
Overall, 56.4% of patients accepted surgery. Most patients who denied surgery were
from oncology and neurology units in both periods. Among those who accepted surgery
during the pandemic, 66% had spinal fractures, whereas in the post-pandemic period,
normal pressure hydrocephalus and cranial masses were the most common conditions. The
mean follow-up period was 33.2 months for the pandemic group and 13.8 months for the
post-pandemic group. Postoperative mortality rates were 11% during the pandemic and
15.3% post-pandemic. Of the patients hospitalized for surgery, 71% were admitted to the
orthopedic clinic, and new motor deficits were present in 85% of patients recommended for
surgery. Of the 34 patients with a history of surgery, 44% had undergone intracranial mass
surgery, while 38% had lumbar surgery. No inappropriate consultations were observed
during the pandemic period, except for one patient consulted for empyema in the frontal
sinus. Overall mortality rates were recorded as 40.4% during the pandemic and 30.3%
post-pandemic.

Table 4. Recommended treatment modalities or departments referred.

Treatment/Department Pandemic (n = 57) Post-Pandemic (n = 66) p-Value
Physical Therapy and o o,

YRehabﬂitathZl 15 (26.3%) 9 (13.6%) 0.077
Surgery 14 (24.6%) 25 (37.9%) 0.113
Neurology 11 (19.3%) 11 (16.7%) 0.704
Medical Treatment 10 (17.5%) 5(7.6%) 0.092
Oncology 5 (8.8%) 6 (9.1%) 0.951
Other 2 (3.5%) 10 (15.2%) 0.030

4. Discussion

Current findings indicate a reduction in neurosurgery outpatient consultations from
the emergency department during the COVID-19 pandemic. Meyer et al., in their study con-
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ducted in Southern Arizona, New Mexico, Texas, and California at a 649-bed tertiary-level,
level I trauma center serving a referral population of 2 million, categorized neurosurgical
consultations into “pre-pandemic” and “pandemic” periods, with ED patients either walk-
ing in or being transferred in. They demonstrated a significant reduction in the number of
consultations during the pandemic period, with a 16% decrease compared to pre-pandemic
levels. Furthermore, they reported a 10% decrease in ED consultations for trauma during
the COVID-19 crisis. Overall, a 33% reduction in total ED consultations across all medical
and surgical specialties was observed during the pandemic [14]. Similarly to our study,
they defined the pandemic period as spanning from March 2020 to March 2022. In a
retrospective study conducted at a level I trauma center in Miami, a 20% reduction in total
neurosurgical consultations was observed in March 2020 compared to the pre-pandemic
months of March and April 2016-2019. After the statewide “stay-at-home” order was
issued in April 2020, they reported a significant 62% decrease in neurosurgical consulta-
tions for neurotrauma. Additionally, they demonstrated a significant 84% reduction in the
number of surgeries performed for neurotrauma in April 2020 [15]. A study conducted
across six neurosurgery departments in the Veneto region of Italy, analyzing surgical and
inpatient procedures in March from 2016 to 2020, revealed a 25% reduction in cases of
traumatic brain injury and a 35% reduction in spinal trauma at the onset of the pandemic.
Furthermore, hospitalizations and surgical interventions for degenerative spinal conditions
were reported to have decreased by approximately 50% [16]. Consistent with existing
literature, we observed a decrease in outpatient neurosurgery services during this period,
which prevented routine follow-ups for patients with prior surgeries. Notably, however,
this study found a significant increase in consultations for patients with a history of surgery
(p = 0.02). Additionally, the number of elective surgical procedures denied, as treatments
for patients needing elective intervention were delayed [22]. Due to COVID-19’s severity
and high transmission rates among geriatric patients, many avoided hospital visits for
non-urgent issues, fearing exposure [24]. This study supports this observation, with the
rate of consultations due to inadequate medical treatment recorded at approximately 23.4%.
Evidence-based practice in spine diseases is often affected by psychosocial factors, such as
patient and family attitudes, in addition to medical expertise [28,29]. Although a higher rate
of inadequate medical treatment might be expected in geriatric populations due to their co-
morbidities, polypharmacy, and multidisciplinary care needs, the communication between
departments in our hospital likely limited the percentage of patients requiring further
intervention to 23.4%. While inappropriate neurosurgery consultations are reported at rates
of 10-25% in the literature [30-32], in this study, only one consultation was identified as
inappropriate. A study in Oman reported that one-third of geriatric neurosurgery patients
had trauma-related conditions [1]. In the present study, trauma history was present in
15.4% of consulted patients, aligning with the literature when considering that emergency
or direct neurosurgery admissions were excluded. Pandemic-period studies have reported
a decrease in emergency trauma consultations [7,14,15]. However, some studies noted
an increase in trauma cases, especially in patients over 80, in trauma center settings [17].
We observed a rise in trauma-related consultations post-pandemic, likely due to social
isolation and lockdown effects during the pandemic. This period caused many patients
to avoid seeking hospital care for conditions such as lumbar disc herniation and lumbar
degenerative disease [18]. Koester et al. suggested that although emergency department
visits decreased, the incidence of urgent neurosurgical or medical conditions, such as
cerebral infarction, intracerebral hematoma, epilepsy, or acute hydrocephalus, likely re-
mained constant. They proposed that the decrease in benign pathology visits could be
attributed to patient fears of COVID-19 exposure [7]. Similarly, Meyer et al. reported a 20%
decrease in degenerative cases during the pandemic, while consultations for subarachnoid
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hemorrhage and brain tumors remained stable [14]. Studies in different regions such as
England, France, and Canada have shown comparable results [19,33,34]. In addition, a
study of neurosurgery outpatient referrals found that most referrals were from neurology,
physical therapy and rehabilitation, and orthopedic clinics [35]. Studies evaluating geriatric
neurosurgery patients have identified traumatic brain injury, lumbar degenerative diseases,
oncological conditions, and vascular pathologies as common conditions [1]. Another study
found that about half of inpatient geriatric consultations involved internal medicine or
related specialties [36]. Neurology was the most frequently requested consultation depart-
ment in both the pandemic and post-pandemic periods, followed by internal medicine
and its sub-specialties. This finding aligns with reported consultation patterns. While
the increase in trauma cases was not statistically significant between periods, there was a
notable increase in orthopedic consultations post-pandemic. Additionally, with elective
surgeries delayed during the pandemic, consultations for preoperative evaluations for
prior neurosurgical procedures rose significantly in the post-pandemic period (p = 0.042).
Similarly, all patients undergoing surgery for normal pressure hydrocephalus were treated
in the post-pandemic period. Consultations for back and leg pain significantly decreased
post-pandemic, possibly due to the normalization of outpatient services, which allowed
patients with lumbar degenerative diseases to visit neurosurgery clinics directly. This trend
was also observed in treatment recommendations. Physical therapy and rehabilitation
recommendations decreased from 26.3% during the pandemic to 13.6% post-pandemic,
potentially due to restricted physical therapy and rehabilitation access during the pandemic
and improved access afterward. A pandemic-era study suggested that postponed elective
surgeries could lead to an increased post-pandemic neurosurgery workload, which our
findings support [7]. While the rate of recommended surgeries increased post-pandemic,
the frequency of performed surgical procedures remained unchanged. Geriatric trauma
patients generally experience higher complication and mortality rates, adverse discharge
outcomes, and longer hospital stays, with increased morbidity and mortality attributed
to factors such as age-related physiological changes, comorbidities, polypharmacy, and
frailty [1,22,37]. An evaluation of 1221 geriatric neurosurgical procedures at the Henry
Ford Hospital found the highest mortality rate (41.3%) in intracerebral hematoma cases [38].
Another study reported a decrease in surgical mortality from 12% to 0.3% over 20 years,
attributed to advances in surgical techniques, greater knowledge of geriatric medicine,
and improved anesthesia methods [25]. A study evaluating geriatric surgeries reported
mortality rates of 0.8% for elective and 10.1% for emergency procedures [26]. In this cohort,
postoperative mortality was 13.6%, with no significant difference between periods. In a
study examining the 18-month mortality of geriatric patients aged 75 and older hospitalized
during the pandemic, mortality was 50.8% for COVID-19-positive patients and 66% for
COVID-19-negative patients [39]. In our series, mortality rates were 40.4% during the
pandemic and 30.3% afterward. Considering the average follow-up period, there was no
significant difference in overall mortality between the two periods (p = 0.244). Neurosurgi-
cal procedures are often perceived as major interventions, not only by the public but also by
healthcare professionals [27]. Similarly, a study evaluating geriatric patients recommended
for major procedures, such as cardiac surgery, found a 40% surgery refusal rate [40]. In
this study, 43.6% of geriatric patients recommended for surgery denied the procedure. It
is frequently reported that family members refuse neurosurgical procedures for elderly
patients due to concerns about their tolerance for such major interventions [27]. Sokas et al.,
in interviews with geriatric patients post-surgery, found that patients viewed surgery as a
choice for extended life rather than as a risk of death [41]. Consequently, geriatric patients,
who are often excluded from decision-making due to impaired mental status, may be
denied neurosurgical procedures that could improve or extend their lives. As this study is
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a retrospective review from a single institution, potential observer and interpretation biases
may have influenced our results, and these findings may not fully represent experiences
across other hospitals. This study is limited by its focus on neurosurgery consultations
among inpatients only.

5. Conclusions

We believe our analysis highlights important considerations in the field of geriatric
neurosurgery. The current study demonstrates distinct shifts in geriatric neurosurgery
consultation patterns post-pandemic. Although patient visits to the emergency depart-
ment decreased during the pandemic due to various motivations, healthcare professionals
maintained a consistent rate of neurosurgery consultation requests. This study found no
reduction in neurosurgery consultations requested from inpatient departments during the
pandemic. Future research that includes emergency, outpatient, inpatient, and intensive
care consultations for neurosurgical care in geriatric patients could offer more comprehen-
sive insights, supporting clinicians in optimizing referrals and enhancing the quality of
neurosurgery services for this vulnerable population. Despite the high prevalence of co-
morbidities in geriatric patients, appropriate neurosurgical referrals significantly improve
treatment success, enhance quality of life and mobility, and reduce mortality. We therefore
recommend earlier and more attentive referrals to neurosurgery for elderly patients with
relevant symptoms to facilitate timely and effective interventions.
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