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INTRODUCTION

Occupational exposure to blood-borne viruses is a major concern for 
surgeons, nurses, and operating room personnel. These include hepatitis 
B virus (HBV), hepatitis C virus (HCV), and human immunodeficiency 
virus (HIV). Contaminated sharp instruments increase the risk of 
transmission of these viruses. The World Health Organization stipulates 
that more than two million injuries occur in 35 million healthcare 
workers each year. Moreover, 66,000 HBV, 16,000 HCV, and 1,000 HIV 

infections occurred due to these injuries.1 Screening for HBV, HCV, and 

HIV is vital for healthcare professionals working in surgical centers and 

emergency departments.2 The use of advanced protective measures 

to limit occupational exposure and the disposal of seropositive wastes 

generated during surgery is of utmost importance.3

The aim of our study was to determine the incidence of HBsAg, anti-

HCV, and anti-HIV positivity in patients who were operated on in the 
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BACKGROUND/AIMS: Occupational exposure to blood-borne viruses is a major concern for surgeons, nurses, and operating room personnel. 
We aimed to determine the hepatitis B surface antigen (HBsAg), anti-hepatitis C virus (anti-HCV), and human immunodeficiency virus (anti-HIV) 
seroprevalence of patients who were operated in the orthopedic service and to determine the prevalence of patients with positive serology, 
especially those in an orthopedics unit.

MATERIAL AND METHODS: In our study, patients who were operated in the orthopedic unit between January 1, 2021 and January 1, 2022 were 
retrospectively analyzed. HBsAg, anti-HCV, and anti-HIV serologies of the participants as well as age, gender, and case subgroups were recorded. 
The surgeries performed on the participants were analyzed in 9 subgroups: foot-ankle, general orthopedics, trauma, sports surgery-arthroscopy, 
pediatric orthopedics, hand-wrist, arthroplasty, spine, and oncological surgery.

RESULTS: We included 2006 patients in the study. According to the case grouping, 26 were foot-ankle, 202 general orthopedics, 642 trauma, 
366 sports surgery-arthroscopy, 2 pediatric orthopedics, 145 hand-wrist, 582 arthroplasty, 12 spine, and 29 oncology. According to the ELISA 
results, 77 (3.8%) patients were seropositive, 64 (3.2%) were positive for HBsAg, and 13 (0.6%) were positive for anti-HCV. Anti-HIV positivity and 
co-infection were not detected in the participants. HBsAg (p=0.025) and anti-HCV (p=0.031) seropositivity were significantly higher in the group 
that underwent surgery due to trauma compared to other case subgroups.

CONCLUSION: HBsAg and anti-HCV seropositivity were higher in patients who underwent surgery for trauma than in those who underwent 
surgery for other reasons.
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orthopedic service and to determine which sub-branch of orthopedics 
is prevalent in patients who were found positive. After these 
determinations, it is aimed to create a new perspective on the concerns 
of surgeons and measures such as the dissemination of protective 
equipment to address these concerns.

The hypothesis of our study is that the incidence of HBsAg, anti-HCV, 
and anti-HIV positivity in patients who underwent orthopedic elective 
surgery is lower than in patients who underwent surgery due to trauma.

MATERIALS AND METHODS

Participants who were operated in the orthopedics and traumatology 
service between January 1, 2021 and January 1, 2022 were retrospectively 
analyzed. All patients operated during the study period were included in 
the study. Patients whose HBsAg, anti-HCV, and anti-HIV tests were not 
requested in the pre-operative period. We analyzed the surgeries in nine 
subgroups, including foot-ankle, general orthopedics, trauma, sports 
surgery-arthroscopy, pediatric orthopedics, hand-wrist, arthroplasty, 
spine, and oncological surgery. Amputation, implant removal, ingrown 
toenails, soft tissue infection surgeries, and foreign body removal 
surgeries were evaluated in the general orthopedics group. HBsAg, anti-
HCV, and anti-HIV serologies as well as age, gender, and case subgroups 
of 2006 patients who met the criteria were recorded.

In our hospital, blood collection for serology is routine in the pre-
operative period, and blood samples were studied in the microbiology 
laboratory with the macro-ELISA system (Architect-Abbott, USA).

This study was approved by the Ethics Committee of Aksaray University 
Training and Research Hospital (approval number: 2022/08-06, date: 
21.04.2022). There is no information about the patient in the submitted 
manuscript.

Statistical Analysis

SPSS version 26 package program was used for statistical analysis of the 
data. Kolmogorov-Smirnov test was used to evaluate the homogeneity 
of the data. Chi-square test was used to compare categorical variables 
and statistical results were evaluated according to 0.05 significance 
level.

RESULTS

We evaluated 2006 patients in the study. Among these, 1,110 were 
female and 896 were male. The mean age of the patients was calculated 
as 50.03 (1-95) years. According to the case grouping, 26 were foot-ankle, 
202 general orthopedics, 642 trauma, 366 sports surgery-arthroscopy, 
2 pediatric orthopedics, 145 hand-wrist, 582 arthroplasty, 12 Two of 
them were spine and 29 of them were oncology group. According to the 
ELISA results, 77 (3.8%) of patients were seropositive, 64 of them (3.2%) 
were positive for HBsAg and 13 (0.6%) were positive for anti-HCV. Anti-
HIV positivity and co-infection was not detected in any of the patients 
(Table 1).

HBsAg was positive in 38 female patients and 26 male patients 
(Table 2). No significant correlation was found between gender and 
HBsAg seropositivity (p=0.509). Anti-HCV positivity was detected in 7 
females and 6 males (Table 2). No significant correlation was found 
between gender and anti-HCV seropositivity (p=0.914). Similarly, no 
significant correlation was found between age with HBsAg and anti-HCV 
seropositivity (p=0.658).

HBsAg seropositivity was detected in 4 general orthopedic cases, 35 
trauma cases, 6 surgery-arthroscopy cases, 4 hand-wrist cases, and 15 
arthroplasty cases (Table 3). The rate of detecting HBsAg seropositivity 
in the group that underwent surgery for trauma was significantly higher 
than that in the other groups that underwent surgery (p=0.025).

Anti-HCV seropositivity was detected in 11 trauma cases, 1 surgery-
arthroscopy case, and 1 arthroplasty case (Table 3). Anti-HCV 
seropositivity rate was significantly higher in the group that underwent 
surgery due to trauma than in the other groups that underwent surgery 
(p=0.031).

DISCUSSION

The number of HBsAg, anti-HCV, and anti-HIV seropositive 
individuals detected during admission to the hospital was too high 
to be underestimated.4 Blood-borne viruses are a serious concern for 
surgeons and healthcare professionals. In this study, we evaluated 
the magnitude and distribution of HBsAg, anti-HCV, and anti-HIV 
seroprevalence according to case subgroups in patients operated upon 
in the orthopedics and traumatology units.

Table 1. Number and percentage of patients by serological marker type

Serological marker type
The number and percentage of patients 
(n=2006)

HBsAg 64 (3.2)

Anti-HCV 13 (0.6)

Anti-HIV 0 (0.0)

HBsAg and anti-HCV 0 (0.0)

HBsAg or anti-HCV 77 (3.8)

HBsAg: Hepatitis B surface antigen, HCV: Hepatitis C virus, HIV: Human 
immunodeficiency virus.

Table 2. HBsAg and anti-HCV seroprevalence by gender

HBsAg Anti-HCV

Negative Positive Negative Positive 

Female 1,072 38 1,103 7

Male 870 26 890 6

Total 1,942 64 1,993 13

HBsAg: Hepatitis B surface antigen, HCV: Hepatitis C virus.

Table 3. HBsAg and anti-HCV seroprevalence by case subgroups

HBsAg Anti-HCV

Negative Positive Negative Positive 

Foot-ankle 26 0 26 0

General orthopedics 198 4 202 0

Trauma 607 35 631 11

Sports surgery-arthroscopy 360 6 365 1

Pediatric orthopedics 2 0 2 0

Hand-wrist 141 4 145 0

Arthroplasty 567 15 581 1

Spine 12 0 12 0

Oncology 29 0 29 0

Total 1942 64 1993 13

HBsAg: Hepatitis B surface antigen, HCV: Hepatitis C virus.
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According to survey data, injuries occur in approximately 7% of 
surgeries,5,6 and 87% of surgeons have a history of percutaneous injury 
throughout their careers.7

Routine screening for viral markers is recommended in developed 
countries.3 Having knowledge about seropositivity before surgery 
allows for timely implementation of precautions such as protective 
goggles and waterproof gowns. In addition, healthcare workers can 
start prophylaxis immediately after any exposure. The role of universal 
measures in prevention is at the highest level, and prevention is always 
better than cure.8,9 Surgical assistants have the highest risk in this regard 
that can be reduced with orientation training.10

In an epidemiological seroprevalence study conducted in Türkiye, 
HBsAg seropositivity was 2-7%.11 In another study, seropositivity 
was 2.21% for HBsAg, 0.56% for anti-HCV, and 0.0008% for anti-HIV.12 

In a meta-analysis study, 34 European cities were evaluated and the 
prevalence of HBsAg was 0.1-5.6% and anti-HCV prevalence was 0.4-
5.2% in this study.13 In the study conducted by Pneumaticos et al.14, 1,628 
patients who were operated on in the orthopedics and traumatology 
service were evaluated and seropositivity was found in 66 (4.0%) of 
them. HCV positivity was found in 34 (2.0%) of them, HBV positivity in 
30 (1.8%), and HIV positivity in 2 (0.1%) of them. In addition, this study 
did not evaluate which case groups had higher seropositivity.14 In our 
study, we found 64 (3.2%) seropositivity for HBsAg and 13 (0.6%) for anti-
HCV, and no patient was anti-HIV positive. In our study, while HBsAg 
seropositivity was higher, anti-HCV seropositivity was lower. In addition, 
anti-HIV seropositivity was not detected in our study. In addition to 
these, in our study, in addition to the seropositivity rates in all operated 
patients, the relationship between case groups and seropositivity was 
investigated.

According to the results, no significant relationship was found between 
gender and age with seropositivity (p>0.05). The seropositivity detected 
in patients who underwent surgery due to trauma was significantly 
higher than that detected in elective surgeries (p<0.05).

Study Limitations

The most important limitation of our study was its retrospective design 
and the relatively lower number of cases in some case subgroups. 
In addition, the lack of evaluation of demographic data such as 
socioeconomic status, education, ethnic identity, occupation, previous 
blood transfusion, and history of drugs is the shortcoming of our study. 
The most important advantage of our study is that the number of cases 
is higher than other studies in the literature, and it is the first study 
conducted in the field of orthopedics and traumatology by dividing case 
subgroups. Thus, we recommend that multicenter and meta-analysis 
studies be performed with more cases in the future.

CONCLUSION

In this study, HBsAg and anti-HCV seropositivity were higher in patients 
who underwent surgery for trauma than in those who underwent 
surgery for other reasons. It is thought that the reason for this is that the 
mobilization of trauma patients is more limited, surgical indications are 
clearer, and alternative treatment methods are more limited, making 
trauma patients more irrefutable for physicians. However, the physician 
is more flexible in deciding of surgery in case groups that underwent 
elective surgery, that is, in patients who underwent elective surgery. For 
this reason, if HBsAg, anti-HCV, or anti-HIV seropositivity is detected in 
elective surgeries left to the discretion of the physician, the physician 

may abandon the decision to perform surgery. This explains why 
seropositivity is lower in these case groups. To prevent this situation, 
we think that it is crucial to provide and use protective materials such 
as glasses, liquid-proof surgical clothing, and barrier gloves in addition 
to orientation training.

MAIN POINTS

•  HBsAg and anti-HCV seropositivity were higher in patients who 
underwent surgery for trauma than in those who underwent surgery 
for other reasons.

•  In addition to orientation training, it is very important to provide 
and use protective materials such as glasses, liquid-proof surgical 
clothing, and barrier.

•  Taking protective measures and providing protective equipment 
can help reduce the concerns of surgeons and operating room 
personnel about contamination.
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