
 
 

 
 

  
 
 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 

 
 

 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Introduction 
  First identified in Wuhan, China, on December 
1, 2019, COVID-19 (Coronavirus disease) was 
declared a pandemic by the World Health 
Organization (WHO) on March 11, 2020, 
following its rapid spread worldwide. The first 
confirmed case of coronavirus disease 2019 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
in Turkey was officially reported on March 11, 
2020 (1). It, a highly contagious infection, poses 
risks to health care workers (2). Moreover, it has 
caused widespread disruptions in the delivery 
of routine health care services globally by 
inducing fear and anxiety (3). Surgical stress in 
infected patients, particularly those in the 
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Comparison Between Surgical Procedures Performed in the 
First Year of the COVID-19 Pandemic and the Previous Year 
in a Tertiary Hospital: A Retrospective Analysis 

Background: The rapid spread of COVID-19 has disrupted routine healthcare worldwide, resulting in widespread 
fear and anxiety. Recommendations were made to cancel or postpone elective surgery to minimize risk for the 
pandemic response. This retrospective analysis evaluates the impact of the COVID-19 pandemic on operating room 
services at our hospital and to identify the spectrum of surgical cases managed during this period. 
Methods: Data were collected from 22,725 patients aged 0–100 years who underwent surgical procedures under 
anesthesia between March 1, 2019, and January 20, 2021. The patients were categorized into two groups based on 
the period during which their surgeries were performed. Patients who underwent surgery between March 1, 2019 
and February 29, 2020 were categorized as Group I, whereas those who underwent surgery between March 1, 2020 
and January 20, 2021 were categorized as Group II. Demographic data, comorbidities, the monthly volume of 
surgeries conducted at the surgical clinics, and the anesthesia techniques utilized were compared. 
Results: During the pandemic, the number of surgeries in all surgical branches, especially ear–nose–throat (73.5%), 
cardiovascular surgery (59.4%), and plastic and reconstructive surgery (57.1%), decreased. Decreases in the number 
of certain surgical procedures, such as bone fracture repair (p=0.248), oncological surgery (p=0.210), urolithiasis 
(p=0.245), critical ophthalmological surgeries (p=0.575), and pediatric surgeries (p=0.415), were not significant. 
Conclusion: During the first year of the COVID-19 pandemic, adherence to triage protocols and postponement 
recommendations led to a significant reduction in the number of surgeries performed, with the exception of 
cesarean delivery and appendectomies. The performance-based supplementary payment system implemented for 
physicians in the Turkish healthcare, along with the increased elective caseload resulting from postponements, has 
led to the effective performance of specific elective surgeries during the COVID-19 pandemic. 
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incubation period of the pandemic, may 
exacerbate the severity of the disease (4,5).  This 
is because the patient’s immune function plays 
a crucial role in the progression of COVID-19. 
Surgical stress can trigger acute immune 
dysfunction and early systemic inflammatory 
response (4). It has been recommended that 
elective surgery be canceled or postponed  
to reduce exposure to COVID-19, safeguard 
patients, and optimize the utilization of medical 
resource (6). This was unprecedented situation. 
Consequently, COVID-19 pandemic introduced 
challenges, complicating decision-making (7). 
Assessing the impact of COVID-19 on operating 
room services at a regional level could provide 
valuable insights for resource allocation and 
planning during similar emergencies in the 
future (8). This retrospective analysis aimed to 
examine the impact of the pandemic on 
operating services and to identify the spectrum 
of surgical cases we received. 
 

Materials and Methods 
Ethical Statement 
  This study was conducted in accordance with 
the ethical principles outlined in the Declaration 
of Helsinki. This retrospective study was 
conducted at a hospital that provides tertiary 
health care services. Ethical approval was 
obtained from the Non-Interventional Clinical 
Research Ethics Committee of Van Yüzüncü Yıl 
University on November 18, 2022 (Approval 
Number: 2022/11-21). Patient confidentiality 
and data security were maintained throughout 
the study period. 
 

Inclusion and Exclusion Criteria 
  The eligibility criteria were as follows: age 
between 0-100 years, hospitalization between 
March 1, 2019 - January 20, 2021, undergoing  
a surgical procedure under anesthesia, and 
having complete records. Ones who underwent 
outpatient procedures under local anesthesia 
(e.g., simple skin incision suturing, dilation and 
curettage, or amniocentesis), as well as those 
with missing data (age, sex, American Society of 

Anesthesiologists Physical Status classification, 
comorbidity status, or anesthesia technique), 
were excluded from the study [Figure 1]. 
  Patients were classified into two groups based 
on the timeframe during which their surgery 
were performed. Patients who underwent 
surgery between March 1, 2019 and February 
29, 2020 were categorized as Group I (pre-
COVID-19), whereas those who underwent 
surgery between March 1, 2020 and January 20, 
2021 were categorized as Group II (first year of 
the pandemic). The variables of these groups 
were compared across the two periods. The 
data on cases performed at our hospital 
between March 1, 2019 and January 20, 2021, 
were obtained from the hospital database. Data 
from 22,725 patients who met the inclusion 
criteria were analyzed.  
  The variables included age, sex, height, weight, 
American Society of Anesthesiologists Physical 
Status (PS) scores, surgical clinics, type of 
surgery, type of anesthesia, comorbidities, and 
whether the cases were classified as emergency 
or elective.  
  The primary outcome was the change in the 
number of surgical cases during the first year of 
the COVID-19 pandemic compared with the 
previous year. Secondary outcomes included 
the monthly number of surgical procedures 
performed by surgical clinics in both groups 
and the changes in the number of emergency 
and elective cases during national restrictions 
period of the pandemic. The number of surgical 
procedures performed by clinics in both groups 
was evaluated and compared monthly. 
 

Statistical Analysis  
  Descriptive statistic was presented as median, 
mean, and standard deviation for continuous 
variables and as counts and percentages for 
categorical variables. The student’s t-test was 
used to compare the means of the pre-COVID 
and first-year COVID-19 pandemic groups for 
continuous variables. The Z-test or Fisher’s 
exact test was used to compare the proportions 
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between the groups. The statistical significance 
level was set at 5%, and all analyses were 
performed using SPSS software (version 21).  
 

Results 
  Data from 22,725 patients meeting the 
inclusion criteria were analyzed between March 
1, 2019 and January 20, 2021 [Figure 1]. The 
mean age of patients was 36.6 years in group I 
and 37.3 years in group-II. The majority of 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

patients in both groups were female (p=0.840), 
with 55.5% in Group I and 55.4% in Group II. 
Comorbidities were observed in 44.7% of cases 
in Group I and 46.9% in Group II (p=0.653). The 
most common comorbidities were diabetes 
mellitus, chronic obstructive pulmonary disease 
(COPD), thyroid disease, cardiovascular disease, 
smoking, and obesity [Figure 2]. The ASA PS 
scores of the groups (p=0.021), anesthesia 
techniques used (p=0.001), and observed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1. Consort-2010-flow-diagram 
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changes are presented in Table 1. General 
anesthesia was the preferred technique in both 
groups and was used more during the 
pandemic than in the previous year (p=0.001). 
  The mean number of the monthly surgical 
procedures before COVID-19 was 1224. After 
the restriction measures and postponement 
recommendations, the monthly number of 
surgical cases decreased by 71.8% and reached 
the minimum level in April 2020 (n:345). A rapid 
increase in the number of cases across all 
surgical clinics has been observed since May 
2020 [Figure 3]. Surgical clinics that performed 
the highest number of procedures during the 
first year of the pandemic were gynecology and 
obstetrics, general surgery, orthopedics and 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

traumatology, ophthalmology, and urology 
[Figure 4]. Compared with the previous year, a 
decrease in the number of surgeries was 
observed across all surgical clinics, particularly 
in ear, nose, and throat (ENT) (73.5%) [Figure 6; 
Supplemental Figures 9–12], cardiovascular 
surgery (59.4%), and plastic and reconstructive 
surgery (57.1%) (Figure 4). Decreases in the 
number of surgical procedures, including bone 
fractures (p=0.248), orthopedic/traumatology 
procedures (p=0.271), oncological surgeries 
(p=0.210), urolithiasis treatments (p=0.245), 
ophthalmological surgeries (p=0.575), sleeve 
gastrectomy (p=0.888), pediatric surgeries 
(p=0.415), and thoracic surgeries (p=0.439), 
were not significant [Table 2]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Age, gender, American Society of Anesthesiologists physical status, comorbidity status, and anesthesia 
technique used in the cases 

 Variables 
  

Pre-COVID (n=14288) 
 

1st Year Pandemic (n=8437) P 

Mean ±SD/n-%  
 

Mean±SD/n-%   

Age (year)  
(95% CI Upper-Lower 
Bound) 

36.6 ±   21.24 
(36.2 - 37.0) 

  37.3 ± 21.06 
(36.8-37.8) 

 

                           
0.020 

Gender 
Male 6358 - 44.5%   3763 - 44.6%                            

0.840 Female 7930 - 55.5%   4674 - 55.4% 

ASA  
PS  
Status 

I 52.8%   47.8%  
0.021      II 38.5%   42.1% 

III 7.7%   8.2% 

IV 1%   1.9% 

Comorbidity 
(-) 7901   55.3%   4480   53.1% 

0.653 (+) 6387   44.7%   3957   46.9% 

Anesthesia technique 

General Anesthesia 8344 - 58.4%   5121 - 60.7%  
 
0.001 

Regional Anesthesia 1629 - 11.4%   1620 - 19.2% 

Peripheral Nerve Block 714 - 5%   330 - 3.9% 

Local anesthesia 2100 - 14.7%   700 - 8.3% 

Sedoanalgesia 1029 - 7.2%   354 - 4.2% 

Topical Anesthesia 472 - 3.3%   312 - 3.7% 

Total 14288 - 100%   8437 - 100%   
ASA PS: American Society of Anesthesiologists (ASA) physical status, Values are mean ± standard deviation and 95% Confidence 
Interval Upper-Lower Bound, SD: Standard deviation, 95% CI: 95% Confidence Interval 
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 The most common surgery performed at 
gynecology and obstetrics clinics were cesarean 
section (C/S) and Hysterectomy. Although there 
was a significant decrease in all procedures 
performed by the gynecology and obstetrics 
clinics overall, an increase in the number of C/S 
procedures was observed (from n:1,377 to 
n:1,492) (p=0.001) [Figure 5; Suppl. Figures 5–8] 
compared to the previous year. 
 

Figure 2. Most common comorbidities    

  Compared with the previous year, a decrease 
in general surgical procedures was observed 
during the first year of the pandemic (p<0.05), 
with the exception of oncological surgeries 
(p=0.210) and sleeve gastrectomy (p=0.888). 
The appendectomy cases increased (p=0.001) 
[Table 2; Figure 6; Suppl. Figures 9–12]. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Although a decrease in the number of 
orthopedic and traumatology was observed 
compared with the previous year, the difference 
was not significant (p=0.271). Bone fracture 
repair, upper extremity sharp penetrating 
injuries, developmental hip dislocation and 
arthroscopic surgeries were the top four 
surgeries performed, and their rankings 
remained unchanged across both periods 
[Figure 6; Supplemental Figures 9–12]. 
  A significant decrease was observed in all 
urological surgeries (p<0.05), except for 
urolithiasis procedures (p=0.245), compared 
with the previous year [Figure 6; Supplemental 
Figures 9–12]. A significant decrease in all plastic 
and reconstructive surgery operations was 
observed, particularly in the most frequently 
performed rhinoplasty procedures (p=0.001), 
compared with pre-COVID-19 period (p<0.05) 
[Figure 6; Supplementary Figures 9–12; Table 2].  
Vitreo-retinal surgery, cataract surgery, intra-
ocular injections, and eye-globe perforation/ 
canalicular injury repairs were recorded as the 
top four surgery performed by ophthalmology 
clinic. A significant decrease was observed in all 
ophthalmological surgeries performed by the 
clinic during the first year of the pandemic 
(p=0.001) compared with the previous year 
[Figure 6; Supplemental Figures 9–12]. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. The monthly surgical procedures were performed between March 1, 2019 and January 20, 2021 



 

 

8   
 

Surgical procedures and COVID-19 Güneş et al. 

Ulutas Med J 2025;11(1):3-14 

Figure 4. The surgical clinics that performing the most 
surgical procedures, respectively 

 

Discussion 
 This study was conducted at a tertiary health 
care hospital in Van province, eastern Anatolia, 
which is characterized by a predominantly rural 
population. According to our findings, COVID-
19 significantly impacted the number of surgical 
procedures performed across all surgical clinics, 
with the exception of cesarean delivery (C/S) 
deliveries and appendectomies. During the first 
year of the pandemic, an increase was observed 
in the number of cesarean delivery (C/S) and 
appendectomy procedures. The declaration of 
the pandemic implementation on of national 
restrictions, and recommendations to postpone 
elective surgery contributed to a reduction in 
the number of procedures performed across all 
surgical clinics. However, a non-significant 
decrease was noted in oncological surgeries, 
bone fracture repairs, urolithiasis procedures, 
and critical ophthalmological surgery.  
  To effectively combat the pandemic, it is 
critical to allocate available resources to areas 
in which they are most needed. Equally 
important is the ability to provide care for high-
priority, non-COVID-19 related conditions (9). 
Consequently, elective surgical procedures 
have been postponed in many countries, and 
efforts have been made to reduce the number 
of daily surgeries (7). In a circular issued by the 
Ministry of Health of the Republic of Turkey on 
March 17, 2020, it was emphasized that elective 
surgery should be deferred to a more suitable 

date whenever possible. The goal of this 
measure was to minimize patient density in 
hospitals, reduce the workload of health care 
workers, and limit exposure to COVID-19 (10). 
However, the postponement of elective surgery 
has raised several concerns, including the 
potential need for more complex interventions 
in the future, increased morbidity, and 
prolonged hospital stays (11,12). 
   Although the pandemic has persisted, 
guidelines have been established to identify 
surgical procedures that can be safely 
postponed and those that should not (9). 
However, given the highly variable hospital 
burden during pandemic, it is recommended 
that triage criteria be adapted to the constantly 
shifting caseload while considering limitations 
of local resources in surgical planning (13). An 
analysis of the monthly trend of total surgical 
procedures performed between March 2019 
and January 20, 2021 revealed a decline 
beginning in February 2020. Following the 
circular issued by the Ministry of Health of 
March 17, 2020, the rate of decline in surgical 
procedures increased. The surgical clinics 
performing the highest number of procedures 
were gynecology and obstetrics, general 
surgery, orthopedics, and traumatology, 
urology, ophthalmology, and pediatric surgery. 
The most frequently performed emergency 
surgery were cesarean delivery, bone fracture 
repair, cholecystectomy, oncological surgeries, 
urolithiasis procedures, and globe perforation/ 
canalicular injury repair. The findings of this 
study indicate that during the first year of the 
COVID-19 pandemic, the triage of surgical 
procedures was effectively implemented in our 
hospital. Depending on the country and the 
stage of the pandemic, trends in surgical 
procedures and case volumes were affected  
at varying rates (6, 14). However, the caseload 
during pandemic was unstable, demonstrating 
an undulating trend throughout the year.  
The growing volume of postponed procedures, 
combined with the declining incomes of 
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physicians, placed surgeons in a challenging 
dilemma. The normalization calendar was 
announced by the President of the Republic 
of Turkey on May 4, 2020 (15). Subsequently, 
the Turkish Society of Anesthesiology and 
Reanimation issued recommendations for the 
resumption of elective surgeries during the 
normalization period of COVID-19 pandemic 
on May 21, 2020. Following recommendations, 
a significant increase was observed in the 
number of elective procedures performed (16). 
For these reasons, elective surgical procedures 
such as rhinoplasty, thyroid surgery, hernia 
repair, sleeve gastrectomy, and circumcision 
were also performed. However, we believe that 
performance-based supplementary payment 
system for physicians in the Turkish health care 
system played a role in sustaining elective 
surgery during the COVID-19 pandemic. 
Retrospective studies have reported a medically 
unexplained increase in cesarean birth rates 
during the first wave of the pandemic, with C/S 
being the most frequently cited indication 
(17,18). However, other studies have noted a 
significant decrease in C/S rates during the first 
wave compared with the pre-COVID-19 period 
(19). During the first year of the pandemic, 
cesarean delivery (C/S) became the most 
frequently performed surgical procedure in our 
hospital. The leading indication for C/S was a 
history of previous C/S, which is consistent with 
findings previously reported in the literature. 
Compared with the preceding year, the number 
of C/S procedures was significantly increased. 
The inability to perform surgery in district 
hospitals during the COVID-19 pandemic 
resulted in an increased patient load at our 
hospital, a tertiary health care facility. We 
believe that this was a significant contributing 
factor to the observed increase in the number 
of C/S procedures.  
  The COVID-19 pandemic has prompted a 
global shift in anesthetic technique preferences, 
guided by a worldwide consensus. During this 

period, regional anesthesia was prioritized 
whenever feasible, particularly for emergency 
surgery, such as cesarean sections (C/S), 
because of the reduced generation of fewer 
aerosols (20). In this study, general anesthesia 
was the most commonly used technique in our 
hospital before and during the first year of the 
pandemic. However, the use of regional 
anesthesia increased significantly during the 
first year of the pandemic (19.2%) compared to 
the previous year (11.4%). We believe this 
increase can be attributed to the rising rates of 
cesarean section deliveries and elective 
surgeries—such as hernia repairs, arthroscopic 
procedures, prostate and varicocelectomies—
performed during periods of reduced COVID-
19 caseloads, which allowed for greater 
utilization of regional anesthesia. 
  Since the postponement of high-priority acute 
surgeries—primarily oncological and highly 
symptomatic cases—is not recommended 
during the pandemic, urgent procedures such 
as oncological surgeries, cesarean sections, 
bone fracture repairs, urolithiasis treatments, 
appendectomies, and interventions for upper 
extremity sharp injuries were performed 
without delay during the first wave of the 
pandemic. The impact of the pandemic on 
oncological surgeries was minimal, as these 
procedures were highly prioritized and 
frequently performed by the general surgery 
clinic. Cholecystectomy, anorectal surgery, 
appendectomy, thyroidectomy and hernia 
repair ranked among the six most commonly 
performed surgeries. As there was no such 
need, the operating rooms in our hospital were 
not converted into a novel intensive care unit. 
However, the number of active operating 
rooms was adjusted—either reduced or 
increased—based on prevailing circumstances. 
  As a result, there was no disruption to the 
operating room services. Surplus health care 
staff were reassigned to other areas, such as  
the COVID-19 intensive care and emergency. 
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  It is recommended that all patients scheduled 
for surgery undergo COVID-19 screening 
during the preoperative evaluation. For patients 
requiring emergency surgical procedures, if a 
COVID-19 diagnosis cannot be confirmed via 
real-time polymerase chain reaction (RT-PCR) 
swab testing, they should be managed as 
COVID-19-positive. Given that false-negative 
rate of RT-PCR is approximately 30%, it is 
advisable to consider all patients scheduled  
for surgical intervention as potentially COVID-
19-positive. Surgical procedures for suspected 
or confirmed cases were conducted in HEPA-
filtered operating rooms designated for 
COVID-19 patients (21). To ensure the safety  
of both patients and health care workers,  
it is recommended to evaluate each case 
individually and select the most appropriate 
surgical and anesthetic techniques (22). During 
the first year of the pandemic, all surgical cases 
presented to our operating room were 
evaluated preoperatively for epidemiological 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
history and COVID-19-related symptoms. 
Routine procedures were performed in patients 
without suspected COVID-19. For patients with 
suspected or confirmed COVID-19, operations 
were conducted only after implementing 
necessary protective measures, including the 
use of Level III personal protective equipment. 
  The most common comorbidities contributing 
to increased frailty in patients aged >40 years 
who are scheduled for surgery include 
hypertension, diabetes mellitus and coronary 
artery disease (23). During the early stages of 
the pandemic, 50% of patients who underwent 
elective surgery had comorbidities. The four 
most prevalent conditions among these 
patients were hypertension, malignancy, DM, 
and cardiovascular diseases (5). Consequently, 
the American Society of Anesthesiologists (ASA) 
Physical Status scores of patients undergoing 
surgical procedures during the COVID-19 
pandemic were higher (24). The comorbidity 
rates among patients who underwent surgical 

Table 2. Impact of COVID-19 on some specific surgery  
 
Surgery type (n) 
(% within Group) 

March 2019- 
January 2020 

March 2020- 
January 2021 

Variation  
P-value 

Pre-COVID-19  
n: 14288             

1st Year COVID-19  
 n: 8437         

% 

Cesarean Section  1377 (9.7%) 1497 (15.9%)  8.7 0.001 
Cholecystectomy 347 (2.9%) 286  (3.5%) 17.5 0.029 
Appendectomy 195 (3.2%) 203 (5.7%) 4.1 0.001 
Surgery for Malignant tumor 384 (5.4%) 280 (5.0%) 27.0 0.210 
Sleeve Gastrectomy 40 (0.3%) 24 (0.3%) 40.0 0.888 
Hernia Repair 270 (3.4%) 151 (2.7%)  44.0 0.007 
Anorectal Surgery 281 (1.9%) 206 (2.5%) 26.6 0.006 
Thyroid Surgery      267 (1.8%)     139 (1.6%) 47.9 0.047 
Rhinoplasty 449 (2.8%) 328 (3.9%) 29.9 0.001 
Developmental Hip Dislocation  123 (0.8%)  62 (0.7%) 49.5 0.001 
Bone Fractures 638 (4.4%) 358 (4.2%) 43.8 0.248 
Adeno-tonsillectomy 367 (2.5%) 48 (0.5%) 86.9 0.001 
Tympanoplasty surgery 283 (1.9%) 57 (0.6%) 79.8 0.001 
Urolithiasis 319 (2.2%) 213 (2.5%) 33.2 0.245 
Vitreo-Retinal Surgery 622 (4.3%) 246 (2.9%) 60.4 0.001 
Comparison of pre- and first year COVID-19 pandemic. Significant p values (<0.05) are displayed in bold characters 
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procedures at our hospital before COVID-19 
and during the first year of the pandemic  
were similar. The most common comorbidities 
were cardiovascular disease, chronic obstructive 
pulmonary disease, diabetes mellitus, thyroid 
disease and obesity. Our findings are consistent 
with those reported in the literature. Before the 
pandemic, the ASA Physical Status scores of 
patients undergoing surgical procedures at our 
hospital were classified as class I or II in 91.3% 
of cases. During the first year of the pandemic, 
higher ASA PS scores (class II, III, and IV) were 
observed in surgical patients.  
 

Conclusion 
  During the first year of COVID-19 pandemic, 
adherence to triage protocols and post-
ponement recommendations led to a reduction 
in the number of surgeries performed, with  
the exception of C/S and appendectomies. The 
performance-based supplementary payment 
system implemented for physicians in the 
Turkish healthcare system, along with the 
increased elective caseload resulting from 
postponements, has led to the effective 
performance of specific elective surgeries 
during the pandemic. However, is this an 
advantage or disadvantage in unusual 
situations such as pandemics? We believe that 
it is essential to investigate whether these 
approaches advantageous for effectively 
utilizing available health care resources where 
they are most needed. These results will provide 
guidance for the effective and appropriate use 
of health resources when faced with similar 
extraordinary situations.  
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