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Key Messages: 
↑What is “already known” in this topic: 
COVID-19 patients, especially those in the ICU, often require urgent 
invasive procedures such as central venous access or chest tube 
insertion, and may need essential major surgeries due to complications 
or underlying conditions.   
 
→What this article adds: 

Central venous catheterization and Shaldon catheter placement were the 
most common minor procedures, while orthopedic, general, thoracic, and 
neurosurgical operations were the most frequent major surgeries. The 
study also identifies significant differences in surgical patterns between 
men and women admitted to the ICU, which can be useful for resource 
planning and hospital preparedness during epidemics.  
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Abstract 
    Background: COVID-19 has significantly affected surgical care, leading to increased rates of emergency interventions in 
hospitalized patients. Understanding the frequency and types of minor and major surgeries in this population is essential for planning 
and resource allocation during pandemics. Therefore, the purpose of this study was to assess frequency of minor and major surgeries in 
patients with COVID19.  
   Methods: This cross-sectional study included patients with COVID-19 who underwent minor or major surgeries in Kowsar Semnan 
Hospital during 2018-2019. Data were collected using a structured checklist encompassing demographic and clinical characteristics 
extracted from patients’ medical records. Data were analyzed using SPSS26 software. Descriptive statistics including mean (±SD) and 
frequency (%) were applied, and analytical comparisons were performed using appropriate statistical tests with a significance level of 
P < 0.05.  
   Results: The mean ages (±SD) of men and women were 63.37 (±18.38) and 65.64 (±18.79) years, respectively. Overall, 74% of 
patients were hospitalized in the ICU and 26% in the general ward. Among minor procedures, central venous catheter insertion and 
Shaldon catheter placement were most frequent (58.2% and 43%, respectively). Orthopedic, general, thoracic, and neurosurgical 
procedures were the most common major surgeries (6%, 4.7%, 2.7%, and 2.3%, respectively). The frequency of minor surgeries in 
men hospitalized in the ICU was higher than in women. Similarly, major surgeries—including orthopedic, neurological, urological, 
vascular, and plastic interventions—were more frequent in men.  
   Conclusion: In this cohort of COVID-19 patients, central venous catheterization and Shaldon catheter insertion were the 
predominant minor procedures, whereas orthopedic, general, thoracic, and neurosurgical operations were the leading major surgeries. 
Ensuring adequate preparedness for these interventions is essential during epidemics such as the COVID-19 pandemic. 
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Introduction 
The global COVID-19 pandemic, one of the most for-

midable threats to healthcare systems in recent history, 
originated in Wuhan, China, during (1). Like other viral 
infections, COVID-19 can be transmitted through the res-
piratory tract and mainly causes respiratory tract infection, 
eventually leading to severe pneumonia. Death due to 
respiratory failure can occur in the severe form of this 
disease. While the infection affects individuals across all 

age groups, older adults and those with preexisting 
comorbidities face substantially greater risks of adverse 
outcomes (2). Conditions such as coronary artery disease, 
diabetes mellitus, active cancer, atrial arrhythmias, cogni-
tive impairment, and prior cerebrovascular accidents fur-
ther elevate mortality risk in COVID-19 patients (3).  

Surgical intervention constitutes an additional factor ca-
pable of exacerbating COVID-19 disease trajectory. Ad-
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vanced age, comorbid conditions, operative duration, and 
procedural complexity (ranging from minor to major op-
erations) all correlate with unfavorable postoperative 
prognosis (4, 5). The COVID-19 infection not only causes 
problems in the correct diagnosis of surgical patients, but 
it is also related to the increased possibility of death after 
surgery. In the post-surgery period, persistent fever or its 
pulmonary complications may pose a diagnostic challenge 
and make the patient's recovery difficult (6, 7). Although 
indications for urgent surgical procedures remained con-
sistent with pre-pandemic standards, clinical decision-
making for patients with suspected COVID-19 proved 
challenging, particularly in distinguishing from postopera-
tive pneumonia (8, 9).  

Evidence suggests that performing surgery on COVID-
19-positive patients increases the incidence of postopera-
tive complications and mortality (10). Multiple investiga-
tions have documented elevated rates of pulmonary mor-
bidity following surgery in this population (11). Recogni-
tion of these surgical risks has shaped operative decision-
making paradigms, leading to suspension of elective pro-
cedures and preferential management of emergent cases 
(12, 13). Another challenge in the field of surgical proto-
cols is the need for diagnostic tests for COVID-19 and 
related issues (14). Conversely, surgical deferral carries 
inherent risks of disease progression and heightened oper-
ative complexity upon eventual intervention (15). Given 
these considerations, the current investigation systemati-
cally examined the prevalence patterns of principal surgi-
cal interventions among hospitalized COVID-19 patients. 

 
Methods  
Study Design and Subjects  
This cross-sectional study included 335 patients with 

confirmed COVID-19 who underwent minor or major 
surgical procedures at Kowsar Semnan Hospital during 
2018–2019. All eligible patients in this time frame were 
included, and the sampling approach was therefore a cen-
sus of the target population. Inclusion criteria comprised a 
diagnosis of COVID-19 verified by a positive RT-PCR 
test, having at least one major surgery (general, orthope-
dic, neurosurgery, urology, vascular, thoracic and plastic) 
or minor (insertion of central venous catheter, chest tube 
and Shaldon catheter). Exclusion criteria were incomplete 
and illegible medical records.  

Data were collected using a structured checklist captur-
ing demographic and clinical variables, completed by re-
viewing medical records in the archives of Kowsar Hospi-
tal.  Statistical analyses were conducted using SPSS ver-
sion 26, and P-values < 0.05 were considered statistically 
significant. Descriptive statistics for quantitative variables 
were reported as mean (standard deviation) and frequency 
(percentage).  In the analytical phase, Chi-square tests 
were applied to assess associations between categorical 
variables.  The study protocol adhered to the ethical prin-
ciples of the Declaration of Helsinki and was approved by 
the Deputy of the Research and Ethics Committee of 
Semnan University of Medical Sciences (ID number: 
IR.SEMUMS.REC.1400).  

 

Results  
The study population comprised 335 patients with 

COVID-19 who underwent either minor or major surgical 
interventions.  Male patients comprised 58.2% (n=195) of 
the cohort, while females accounted for 41.8% (n=140). 
Among minor procedures, central venous catheter place-
ment and Shaldon catheter insertion were the most preva-
lent, affecting 58.2% (n=195) and 43% (n=144) of pa-
tients, respectively. The leading major surgical categories 
included orthopedic (6%, n=20), general surgery (4.7%, 
n=16), thoracic surgery (2.7%, n=9), and neurosurgery 
(2.3%, n=8). Mean ages (±SD) were 63.37 (±18.38) years 
for males and 65.64 (±18.79) years for females. Addition-
ally, 74% of patients required admission to the intensive 
care unit, with the remaining 26% managed in general 
wards (Table 1). 

Table 2 presents the distribution of minor procedures 
stratified by age group and gender among COVID-19 pa-
tients. As shown, the frequency of central venous catheter 
insertion (42.5 vs. 36.5%), chest tube insertion (57.5 vs. 
28.5%), and Shaldon catheter insertion (50 vs. 25.7%) in 
men hospitalized in the ICU was higher than in women. 
Also, in the ≥75 age group hospitalized in ICU, the the 
frequency of central venous catheter insertion (31.5%), 
chest tube (28.5%) was higher than other age groups. But 
the insertion of a Shaldon catheter (27.8%) was higher in 

 
Table 1. Demographic characteristics of the patients under study  
Variable  N % 
Sex  Male  195 58.2 

Female  140 41.8 
 
Age  

<45  45 13.5 
45 - 64 101 30.1 
65 - 74 73 21.8 
≥75  116 34.6 

Inpatient ward ICU 248 74 
General  87 26 

Variable  Mean S.D 
Age  Male  63.37 18.38 

Female  65.64 18.79 
 
Table 2. Frequency distribution of minor surgeries in patients with 
COVID19 
Insertion of central venous 
catheter 

ICU (%) General (%) 

Sex  Male  83 (42.5) 23 (18.1) 
Female  71 (36.5) 18 (9.2) 

 
Age  

<45  13 (6.5) 6 (3) 
45 - 64 38 (19.5) 17 (9) 
65 - 74 42 (21.5) 4 (2) 
≥75  61 (31.5) 14 (7) 

Insertion of chest tube 
 

ICU (%) General (%) 

Sex  Male  12 (57.5) 1 (4.5) 
Female  6 (28.5) 2 (9.5) 

 
Age  

<45  4 (19) 0 (0) 
45 - 64 5 (23.8) 2 (9.5) 
65 - 74 3 (14.2) 0 (0) 
≥75  6 (28.5) 1 (5) 

Insertion of Shaldon catheter 
 

ICU (%) General (%) 

Sex  Male  72 (50) 17 (11.8) 
Female  37 (25.7) 18 (12.5) 

 
Age  

<45  9 (6.2) 7 (4.8) 
45 - 64 40 (27.8) 14 (9.8) 
65 - 74 22 (15.3) 12 (8.4) 
≥75  37 (25.7) 3 (2) 
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the 45-64-year age group.  
Table 3 presents the distribution of minor surgeries by 

age and gender among patients with COVID-19. As 
shown, the frequency of orthopedic (39 %), neurological 
(62.5 %), urological (50 %), vascular (66.5 %), and plastic 
(40 %) surgeries in men hospitalized in the ICU was high-
er than in women. However, the frequency of general 
(43.5 %) and thoracic (33.5%) surgeries in women hospi-
talized in ICU was higher than men. The frequency of 
orthopedic surgery was higher in the <45 age group (22.5 
%), neurosurgery (50 %), and vascular surgery (66.5 %) in 
the 45-54 years age group, and thoracic surgery (22.5%) 
in the 65-74 years age group.  

Discussion  
This investigation sought to characterize the prevalence 

of principal surgical interventions among COVID-19 pa-
tients. The cohort comprised 58.2% males and 41.8% fe-
males, with mean ages (±SD) of 63.37 (±18.38) years for 
men and 65.64 (±18.79) years for women. Seventy-four 
percent required ICU admission, while 26% were treated 
in general wards. Central venous catheterization and Shal-
don catheter placement were the predominant minor pro-
cedures (58.2% and 43%, respectively), followed by or-
thopedic (6%), general (4.7%), thoracic (2.7%), and neu-
rosurgical (2.3%) procedures among major procedures. 
Orthopedic, general, thoracic, and neurosurgery were the 
most common major surgeries, with 6, 4.7, 2.7, and 2.3%, 
respectively. The frequency of minor surgeries (central 
venous catheter, chest tube and Shaldon catheter) in men 
hospitalized in the ICU was higher than in women. In ma-
jor surgeries, the frequency of orthopedic, neurological, 
urological, vascular and plastic surgeries in men hospital-
ized in the ICU was higher than in women.  

Mattingly et al. (2021) examined surgical volume trends 
during the US COVID-19 pandemic and reported a 50% 
reduction in procedures during March-April 2020, though 
systems later recovered baseline capacity through adaptive 
measures. This initial decline reflected adherence to 
guidelines restricting elective operations in favor of urgent 
cases (16). Mitkovic et al. observed an 18.9% decrease in 
orthopedic fractures during Serbia's 54-day quarantine, 
with females showing increased femur fracture incidence 
and elevated femoral neck fractures compared to pre-
pandemic levels (17). Obamiro et al. documented COVID-
19-related shifts in orthopedic care, including altered inju-
ry mechanisms, higher mortality, diverse anatomical in-
volvement, and increased surgical volume (18). 

McBenedict et al. analyzed surgical services in Brazil 
during the pandemic and found reduced admissions and 
hospital stays, except for thoracic surgery, which main-
tained volume due to its emergent nature (19). Amin 
Mansour et al. reported significant variations in neurosur-
gical admissions, procedures, and elective cases across 
pre-, intra-, and post-pandemic phases in Isfahan hospi-
tals, along with increased spine pathology during the peak 
COVID-19 period. Capacity for both elective and emer-
gent neurosurgery remained intact, though post-pandemic 
volumes declined relative to baseline(20). Abdorrahim-
Kashi et al. documented a 64% drop in general surgery 
admissions during Iran's initial COVID-19 wave, with 
unchanged hospitalization duration and complication 
rates; trauma admissions also decreased (21). 

The existing literature indicates that surgical interven-
tion may exacerbate COVID-19 progression. Advanced 
age, comorbidities, operative duration, and procedural 
magnitude represent key predictors of adverse postopera-
tive outcomes. COVID-19 complicates surgical candidate 
evaluation and elevates perioperative mortality risk (22). 

Our observations highlight central venous access, Shal-
don catheter placement, and orthopedic/ general/ thoracic/ 
neurosurgical operations as the most frequent interven-
tions in COVID-19 patients. These data have important 
implications for both clinical practice and hospital policy. 

Table 3. Frequency distribution of major surgeries in patients with 
COVID19 
General surgery ICU (%) General (%) 
Sex Male 3 (18.5) 2 (13) 

Female 7 (43.5) 4 (25) 
 
Age 

<45 3 (18.8) 1 (6.2) 
45 - 64 3 (18.8) 2 (12.5) 
65 - 74 1 (6.2) 1 (6.2) 
≥75 3 (18.8) 2 (12.5) 

Orthopedic surgery ICU (%) General (%) 
Sex Male 7 (39) 7 (39) 

Female 2 (11) 2 (11) 
 
Age 

<45 4 (22.5) 4 (22.5) 
45 - 64 2 (11) 3 (16.5) 
65 - 74 1 (5.5) 0 (0) 
≥75 2 (11) 2 (11) 

Neurosurgery ICU (%) General (%) 
Sex Male 5 (62.5) 2 (25) 

Female 1 (12.5) 0 (0) 
 
Age 

<45 1 (12.5) 1 (12.5) 
45 - 64 4 (50) 1 (12.5) 
65 - 74 1 (12.5) 0 (0) 
≥75 0 (0) 0 (0) 

Urological surgery  ICU (%) General (%) 
Sex Male 2 (50) 2 (50) 

Female 0 (0) 0 (0) 
 
Age 

<45 0 (0) 0 (0) 
45 - 64 0 (0) 1 (25) 
65 - 74 1 (25) 0 (0) 
≥75 1 (25) 1 (25) 

Vascular surgery ICU (%) General (%) 
Sex Male 2 (66.5) 0 (0) 

Female 1 (33.5) 0 (0) 
 
Age 

<45 0 (0) 0 (0) 
45 - 64 2 (66.5) 0 (0) 
65 - 74 1 (33.5) 0 (0) 
≥75 0 (0) 0 (0) 

Thoracic surgery ICU (%) General (%) 
Sex Male 1 (11) 2 (22) 

Female 3 (33.5) 3 (33.5) 
 
Age 

<45 0 (0) 1 (11) 
45 - 64 1 (11) 4 (44.5) 
65 - 74 2 (22.5) 0 (0) 
≥75 1 (11) 0 (0) 

Plastic surgery ICU (%) General (%) 
Sex Male 2 (40) 3 (60) 

Female 0 (0) 0 (0) 
 
Age 

<45 1 (20) 2 (40) 
45 - 64 0 (0) 1 (20) 
65 - 74 1 (20) 0 (0) 
≥75 0 (0) 0 (0) 
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From a clinical perspective, surgical and ICU teams can 
use knowledge of procedural patterns among COVID-19 
patients to proactively allocate human resources and nec-
essary equipment, minimizing unnecessary patient expo-
sure during critical periods (23-24). Additionally, identify-
ing the most commonly performed procedures can aid in 
developing safety protocols and prioritization strategies 
during epidemics, potentially reducing postoperative mor-
bidity and mortality (25). From a policy standpoint, these 
findings can help hospital administrators and healthcare 
decision-makers optimize resource planning, ICU alloca-
tion, staffing, and the development of surgical prioritiza-
tion guidelines. This approach can ensure the continuation 
of essential surgical services during epidemics while alle-
viating pressure on healthcare systems (26). Furthermore, 
analyzing the frequency of procedures in COVID-19 pa-
tients may support predictive modeling of surgical de-
mand in future crises and improve hospital preparedness 
for similar epidemics (27). 

 
Conclusion 
Our study showed that in COVID-19 patients, central 

venous and Shaldon catheter insertions were the most 
common minor procedures, while orthopedic, general, 
thoracic, and neurosurgical operations were the most fre-
quent major procedures. These findings provide insight 
into surgical needs during epidemics and have practical 
implications for both clinical practice and hospital man-
agement. Clinically, awareness of the most frequent pro-
cedures can help healthcare teams allocate personnel, 
equipment, and ICU resources efficiently, prepare for es-
sential surgeries, and reduce unnecessary patient expo-
sure. From a policy perspective, this information can 
guide hospital administrators and policymakers in priori-
tizing surgeries, optimizing resource management, and 
developing safety protocols, ensuring continuity of critical 
surgical services and reducing postoperative complica-
tions and mortality during health crises. Furthermore, un-
derstanding surgical patterns in COVID-19 patients can 
support predictive modeling of surgical demand, enhance 
hospital preparedness, and alleviate pressure on healthcare 
systems during future epidemics. 
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