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Efficiency of erector spina plane block with ultrasonography 
in laparoscopic cholecystectomy operations

Deniz Altıok Tandoğan1, Esra Polat*2, Gülçin Aydın3, Işın Gençay3, Kevser Peker3,
 Oktay Aydın4, Ahmet Tuğrul Şahin5, Faruk Pehlivanlı4, Zeynep Nur Akçaboy6

1Department of Anesthesiology and Reanimation, Abdulkadir Yüksel Public Hospital, Gaziantep, Turkiye
2Department of Anesthesiology and Reanimation, Kastamonu Training and Research Hospital, Kastamonu, Turkiye

3Department of Anesthesiology and Reanimation, Faculty of Medicine, Kırıkkale University, Kırıkkale, Turkiye
4Department of General Surgery, Faculty of Medicine, Kırıkkale University, Kırıkkale, Turkiye

5Department of Anesthesiology and Reanimation, Faculty of Medicine, Tokat Gaziosmanpaşa University, Tokat, Turkiye
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ABSTRACT
Aims: The aim of our study is to evaluate the effects of ultrasound–guided erector spinae plane block (ESPB) on intraoperative 
opioid requirement, postoperative analgesic consumption and patient satisfaction in laparoscopic cholecystectomy (LC) 
procedures.
Methods: Ninety patients aged 18–65 years with American Society of Anesthesiologists (ASA) risk classification I–III who 
underwent elective LC between December 2018 and December 2020 were retrospectively analyzed. Patients were divided 
into three groups: control (no block), preoperative ultrasound-guided ESPB and postoperative ESPB performed just before 
extubation. Intraoperative opioid consumption, postoperative Visual Analog Scale (VAS) scores, additional analgesic 
requirements, and patient satisfaction were evaluated. Analysis of variance (ANOVA) and the Kruskal–Wallis test were used 
for statistical analysis.
Results: There were no significant differences among the groups regarding age, sex, height, or ASA physical status (p>0.05). 
However, significant differences were observed in mean body weight and body-mass index (BMI) values (p=0.006 and p=0.007, 
respectively). Pairwise comparisons revealed no significant differences in body weight or BMI between the preoperative and 
postoperative ESPB groups (p=0.787 and p=0.882); however, both block groups had significantly higher values compared with 
the control group (p<0.05). VAS scores, postoperative analgesic requirements, and patient satisfaction differed significantly 
among the groups at postoperative 0, 1, 2, 6, 12, and 24 hours, in favor of both ESPB groups (p<0.001). Postoperative VAS scores 
at 0, 1, 2, and 6 hours were significantly lower in the preoperative ESPB group compared with the postoperative ESPB group 
(p<0.001). Intraoperative opioid consumption and postoperative additional analgesic requirements were also significantly 
lower in the preoperative ESPB group than in the other two groups (p<0.001). However, VAS scores and patient satisfaction at 
12 and 24 hours were comparable between the two ESPB groups. In the control group, VAS scores at postoperative 0, 1, 2, 6, 12, 
and 24 hours were significantly higher (p<0.001), resulting in a significantly greater need for additional analgesia.
Conclusion: Preemptive ESPB reduces the need for intraoperative opioids and maximizes patient satisfaction with 
postoperative low VAS scores. 

Keywords: Pain management, postoperative analgesia, regional anesthesia 
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INTRODUCTION

Laparoscopic cholecystectomy (LC) is the most frequently 
performed laparoscopic surgical procedure.1 Postoperative 
pain following LC is predominantly visceral in origin, while 
parietal pain occurs less commonly. Visceral pain results 
from tissue trauma, diaphragmatic and peritoneal irritation 
secondary to pneumoperitoneum, abdominal distension, and 

chemical irritation of the peritoneum. In contrast, parietal 
pain is primarily associated with surgical incisions and trocar 
insertion sites.

Multimodal analgesia in LC is achieved through the 
combined use of intravenous analgesics, opioids, local 
anesthetic infiltration at incision sites, preemptive analgesic 
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strategies, and appropriate regional anesthesia techniques.2    

Currently, regional anesthesia methods such as epidural 
block, paravertebral block, transversus abdominis plane 
block, and erector spinae plane block (ESPB) are widely used 
and preferred approaches.3

The ESPB is a paravertebral-type regional anesthesia 
technique utilized for postoperative pain management. It was 
first described by Forero et al.4 in 2016. Initially proposed for 
the management of chronic pain associated with rib fractures, 
ESPB has subsequently been applied for analgesic purposes in 
both pediatric and adult patients undergoing abdominal and 
thoracic surgeries during the preoperative and postoperative 
periods.5,6

ESPB is performed by the injection of a local anesthetic 
into the interfascial plane between the transverse process 
of the vertebra and the erector spinae muscles, allowing 
multidermatomal spread across several vertebral levels. The 
local anesthetic agent spreads in a craniocaudal direction 
along the fascial plane beneath the muscle, resulting in 
sensory blockade of the lateral and posterior thoracic 
regions, anterior thorax, and abdominal wall. It has been 
demonstrated that ESPB provides effective blockade of both 
visceral and somatic pain by affecting the dorsal and ventral 
rami of the spinal nerves.7,8

The aim of this study is to evaluate the effects of ultrasound-
guided ESPB, routinely performed in our clinic during 
LC procedures, on intraoperative opioid consumption, 
postoperative analgesic efficacy, and patient satisfaction.

METHODS

The study was conducted at the Department of Anesthesiology 
and Reanimation, Kırıkkale University Faculty of Medicine, 
after obtaining approval from the Kırıkkale University 
Non-interventional Researches Ethics Committee (Date: 
16.09.2021, Decision No: 2021.06.19). We obtained an 
informed consent form from all patients for procedure. All 
procedures were carried out in accordance with the ethical 
rules and the principles of the Declaration of Helsinki. 

Medical records of patients who underwent LC between 
December 2018 and December 2020 were retrospectively 
reviewed. 

A total of 90 patients were included in the study. The patients 
were equally divided into three groups:

•	 Control group (n=30): patients who did not receive any 
regional block,

•	 Preoperative block group (n=30): patients who received 
an ESPB during the preoperative period,

•	 Postoperative block group (n=30): patients who received 
ESPB during the postoperative period, immediately 
before extubation.

The following parameters were evaluated for all included 
patients:

•	 Demographic characteristics (age, sex, weight, and 
height),

•	 American Society of Anesthesiologists (ASA) physical 
status scores,

•	 Visual Analog Scale (VAS) pain scores at postoperative 0, 
1, 2, 6, 12, and 24 hours,

•	 Patient satisfaction,

•	 Requirement for additional analgesia.

Patients with any of the following conditions were excluded 
from the study: known hypersensitivity to local anesthetic 
agents, bleeding diathesis, psychiatric disorders, a history 
of pneumothorax, phrenic nerve paralysis, severe aortic 
stenosis, obesity (body-mass index (BMI) >35 kg/m²), or 
refusal of regional block.

In our clinic, ESPB is routinely offered to patients scheduled 
for elective LC procedures, provided that informed consent 
is obtained. According to patient preference, the block is 
performed either before transfer to the operating room or 
at the end of surgery immediately prior to emergence from 
anesthesia. Patients who consented to preoperative ESPB were 
transferred to the block room, where standard monitoring 
(electrocardiography, noninvasive blood pressure, and 
peripheral oxygen saturation) was applied. Sedation was 
achieved with intravenous midazolam at a dose of 0.03–0.05 
mg/kg (Sedozolam®, Monemfarma, Ankara, Turkiye), and 
supplemental oxygen was administered via nasal cannula at 
4 L/min. ESPB was performed under ultrasound guidance 
in the sitting position, after which patients were transferred 
to the operating room. Patients who consented to ESPB but 
declined preoperative block placement due to reasons such as 
needle phobia underwent ESPB at the end of surgery under 
general anesthesia, before extubation. In these patients, ESPB 
was performed in the left lateral decubitus position, followed 
by extubation and transfer to the post-anesthesia care unit.

Postoperative pain scores of all patients who routinely 
received peripheral nerve blocks in our clinic were assessed 
and recorded using the VAS at postoperative 0, 1, 2, 6, 12, 
and 24 hours. When the VAS score VAS>4, intravenous 
dexketoprofen trometamol 50 mg (Arveles®, Ufsa, İstanbul, 
Turkiye) was administered. If the VAS score was >6, 
intravenous tramadol at a dose of 1 mg/kg (Tramosel®, Haver, 
İstanbul, Turkiye) was administered. Additional analgesic 
requirements were documented in the block follow-up charts.

Ultrasound-Guided Erector Spinae Plane Block

After positioning the patient in the sitting and/or lateral 
decubitus position and ensuring sterile conditions, a linear 
10–18 MHz ultrasound probe (Esaote MyLab 30, Genoa, 
Italy) was placed in the paramedian sagittal plane between 
two transverse processes. At the T7 vertebral level, the 
transverse processes and pleura were identified. An 18-gauge, 
50-mm needle (Pajunk, Geisingen, Germany) was advanced 
using an in-plane technique until contact with the transverse 
process was achieved. After negative aspiration, with the 
needle tip positioned between the erector spinae muscle and 
the transverse process, 20 ml of 0.5% bupivacaine (Buvasin®, 
Vem, İstanbul, Turkiye) was injected. Craniocaudal spread 
of the local anesthetic was visualized under ultrasound 
guidance (Figure 1, 2).
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General Anesthesia Protocol

All patients in the three study groups underwent surgery 
under general anesthesia. Anesthesia induction was achieved 
with intravenous propofol at a dose of 2–3 mg/kg (Propofol®, 
Fresenius Kabi, Melsungen, Germany), fentanyl 1 µg/kg IV 
(Fentanyl Citrate®, Hospira, USA), and rocuronium 0.6 mg/
kg IV (Esmeron®, Organon, Oss, the Netherlands). Anesthesia 
maintenance was provided with 2% sevoflurane (Sevorane®, 
Abbott, Chicago, USA) in a mixture of 50% oxygen and 50% 
air.

During the intraoperative period, remifentanil infusion 
(Rentanil®, Vem, İstanbul, Turkiye) was initiated at a dose of 
0.05–0.2 µg/kg/min when an increase of ≥20% in heart rate 
or blood pressure compared with baseline values at the start 
of surgery was observed. Intraoperative opioid consumption 
was recorded for all patients. Toward the end of surgery, 
ondansetron 8 mg IV (Zofran®, GlaxoSmithKline S.p.A., 
Italy) was routinely administered to all patients.

At the completion of surgery, neuromuscular blockade was 
reversed with neostigmine 0.04 mg/kg IV (Neostigmine®, 
Adeka, Samsun, Turkiye) and atropine 0.015 mg/kg IV 
(Atropine sulfate®, Biofarma, İstanbul, Turkiye). After 
recovery of adequate muscle strength, patients were extubated 

and transferred to the post-anesthesia care unit, where 
they were monitored before being discharged to the general 
surgery ward.

VAS

Pain intensity is marked on a 10 cm ruler

0   1   2   3   4   5   6   7   8   9   10 

where 0 indicated “no pain” and 10 indicated “worst 
imaginable pain.”

Patient Satisfaction Scale

Patient satisfaction was evaluated using a 5-point scale:

5: Very satisfied

4: Satisfied

3: Undecided

2: Dissatisfied

1: Very dissatisfied

Statistical Analysis

Data analysis was performed using the SPSS software 
package, version 21.0. Descriptive data were expressed as 
mean, median, standard deviation, minimum, maximum, 
and percentage values, as appropriate. The normality of 
data distribution was assessed using the Shapiro–Wilk test. 
Intergroup comparisons of normally distributed variables 
were performed using one-way analysis of variance (ANOVA). 
For variables not normally distributed, the Kruskal–Wallis 
test was used for intergroup comparisons, and the Mann–
Whitney U test was applied for pairwise comparisons. A p 
value of <0.05 was considered statistically significant.

RESULTS 

A total of 90 patients were included in the study. The patients 
were equally divided into three groups: those who did not 
receive a regional block (control group), those who received 
a block during the preoperative period (preoperative 
block group), and those who received a block during the 
postoperative period before extubation (postoperative block 
group). Data obtained from the patients were analyzed using 
intergroup comparative methods. Comparative analysis 
of demographic characteristics revealed no statistically 
significant differences among the groups in terms of age, sex, 
height, or ASA physical status scores (p>0.05) (Table 1, 2).

The mean body weight in the control group was 71.93±7.13 
kg, whereas it was 78.86±9.09 kg in the preoperative block 
group and 77.40±9.41 kg in the postoperative block group. 
A statistically significant difference was observed among 
the groups (p=0.006). Pairwise comparisons showed 
no significant difference between the preoperative and 
postoperative block groups (p=0.787); however, mean 
body weight was significantly higher in both block groups 
compared with the control group (p<0.001) (Table 1, 3).

Similarly, the mean BMI was 25.79±2.65 kg/m² in the control 
group, 28.51±3.23 kg/m² in the preoperative block group, and 
27.98±4.28 kg/m² in the postoperative block group. Intergroup 
analysis revealed a statistically significant difference in 
BMI values (p=0.007). Pairwise comparisons demonstrated 

Figure 1. Ultrasonography image of the erector spinae plane block
TRP: Trapezius muscle, ES: Erector spinae muscle, P: Pleura, TP: Transverse process

Figure 2. Ultrasonography image of local anesthetic distribution after ESPB
TRP: Trapezius muscle, ES: Erector spinae muscle, LA: Local anesthetic, TP: Transverse process
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no significant difference between the preoperative and 
postoperative block groups (p=0.882), whereas both block 
groups had significantly higher BMI values compared with 
the control group (p<0.001) (Table 1, 3).

None of the patients in the preoperative ESPB group 
required intraoperative opioid administration, whereas 
all patients in both the postoperative ESPB group and the 
control group required opioids during the intraoperative 
period. Accordingly, intraoperative opioid requirement 
was statistically significantly lower in patients who received 

preoperative ESPB compared with the other two groups 
(p<0.001) (Table 2, 3, 4, Figure 3).

None of the patients in the preoperative block group required 
postoperative opioid analgesia, whereas only 2 patients (6.7%) 
in the postoperative block group required postoperative 
analgesic treatment. In contrast, in the control group, 29 
patients (96.7%) required postoperative analgesia, with only 1 
patient (3.3%) not requiring analgesic treatment.

Intergroup comparison demonstrated that postoperative 
analgesic requirements were statistically significantly lower 

Table 1. Distribution and statistical comparison of demographic data among the groups

Group Age Height Weight BMI ASA

Control group

Mean 42.900 167.200 71.933 25.794 1.766

Median 46.500 165.000 72.500 25.955 2.000

SD 15.159 8.014 7.138 2.654 0.626

Minimum 20.000 155.000 60.000 21.220 1.000

Maximum 65.000 182.000 85.000 31.220 3.000

Preoperative block group

Mean 43.566 166.500 78.866 28.513 1.566

Median 41.000 166.000 79.000 28.220 1.500

SD 12.350 7.426 9.092 3.238 0.626

Minimum 19.000 155.000 62.000 23.050 1.000

Maximum 65.000 184.000 95.000 35.160 3.000

Postoperative block group

Mean 49.000 166.933 77.400 27.980 1.666

Median 50.000 165.000 76.000 27.955 2.000

SD 12.398 9.288 9.412 4.283 0.660

Minimum 24.000 150.000 62.000 20.060 1.000

Maximum 65.000 184.000 97.000 37.460 3.000

p value (*ANOVA, Kruskal-Wallis test) 0.132 0.946 0.006* 0.007* 0.446
BMI: Body-mass index, ASA: American Society of Anesthesiologists, SD: Standard deviation, ANOVA: Analysis of Variance

Table 2. Intergroup comparison of demographic and study variables

  Control Preoperative block group Postoperative block group    

Variable Mean±SD/
median (min-max) n (%)

Mean±SD/
median (min-max) n (%)

Mean±SD/
median (min-max) n (%) F/X2 p

Age 46.50 (20.00-65.00) 41.00 (19.00-65.00) 50.00 (24.00-65.00) 4.057 0.132

Gender
Female 20 (66.6%) 25 (83.3%) 19 (63.3%)

3.316 0.191
Male 10 (33.3%) 5 (16.7%) 11 (36.7)

Height 165.00 (155.00-182.00) 166.00 (155.00-184.00) 165.00 (150.00-184.00) 0.111 0.946

Weight 71.93±7.13 78.86±9.09 77.40±9.41 5.407* 0.006*

BMI 25.79±2.65 28.51±3.23 27.98±4.28 5.205* 0.007*

ASA 2.00 (1.00-3.00) 1.50 (1.00-3.00) 2.00 (1.00-3.00) 1.616 0.446

Intraoperative 
analgesic requirement

Yes 30 (100.0%) 0 30 (100.0%)
89.000 <0.001

No 0 30 (100.0%) 0

Operation duration 60 (40-75) 60 (40-75) 60 (35-85) 1.124 0.570

VAS 0 5.5 (4-10) 0 (0-2) 2 (0-4) 71.186 <0.001

VAS 1 5 (4-8) 0.5 (0-2) 1 (0-3) 64.108 <0.001

VAS 2 4 (2-6) 0 (0-2) 1 (0-2) 65.995 <0.001

VAS 6 3 (1-6) 0 (0-1) 0 (0-1) 69.420 <0.001

VAS 12 2 (0-6) 0 (0-0) 0 (0-0) 80.876 <0.001

VAS 24 1 (0-4) 0 (0-1) 0 (0-0) 66.849 <0.001

Postoperative analgesic 
requirement

Yes 29 (96.7%) 0 2 (6.7%)
76.592 <0.001

No 1 (3.3%) 30 (100.0%) 28 (93.3%)

Satisfaction 2 (1-3) 5 (4-5) 5 (3-5) 73.294 <0.001
SD: Standard deviation, Min: Minimum, Max: Maximum, BMI: Body-mass index, ASA: American Society of Anesthesiologists, VAS: Visual Analog Scale, (*) ANOVA (Analysis of Variance)  and Kruskal–Wallis 
tests (p<0.05)
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in both the preoperative and postoperative block groups 
compared with the no-block control group (p<0.001). 
However, no statistically significant difference was observed 
between the preoperative and postoperative block groups 

with respect to postoperative analgesic requirement (p=0.154) 
(Table 2, 3, 5, Figure 4).

Postoperative patient satisfaction was scored on a scale 
ranging from 1 (lowest) to 5 (highest). The median satisfaction 

Table 3. Pairwise comparison of the groups

Variable Group (I/J) Mean difference/Z p

Weight

Control/pre-block group  -6.933* 0.007*

Control/post-block group -5.466* 0.042*

Pre-block group/post-block group 1.466* 0.787*

BMI

Control/pre-block group -2.718* 0.009*

Control/post-block group -2.185* 0.043*

Pre-block group/post-block group 0.533* 0.882*

Intraoperative opioid requirement

Control/pre-block group -7.681 <0.001

Control/post-block group 0.000 1.000

Pre-block group/post-block group -7.681 <0.001

Operation duration

Control/pre-block group -0.335 0.737

Control/post-block group -1.012 0.311

Pre-block group/post-block group -0.736 0.462

VAS 0

Control/pre-block group -6.785 <0.001

Control/post-block group -6.624 <0.001

Pre-block group/post-block group -5.090 <0.001

VAS 1

Control/pre-block group -6.692 <0.001

Control/post-block group -6.559 <0.001

Pre-block group/post-block group -3.261 <0.001

VAS 2

Control/pre-block group -6.821 <0.001

Control/post-block group -6.765 <0.001

Pre-block group/post-block group -3.104 0.002

VAS 6

Control/pre-block group -7.009 <0.001

Control/post-block group -6.724 <0.001

Pre-block group/post-block group -2.895 0.004

VAS 12

Control/pre-block group -6.968 <0.001

Control/post-block group -6.968 <0.001

Pre-block group/post-block group 0.000 1.000

VAS 24

Control/pre-block group -6.230 <0.001

Control/post-block group -6.421 <0.001

Pre-block group/post-block group -1.000 0.317

Postoperative analgesia

Control/pre-block group -7.429 <0.001

Control/post-block group -6.917 <0.001

Pre-block group/post-block group -1.426 0.154

Satisfaction

Control/pre-block group -6.975 <0.001

Control/post-blok group -6.822 <0.001

Pre-block group/post-block group -5.185 <0.001
BMI: Body-mass index, VAS: Visual Analog Scale, (*) ANOVA (Analysis of Variance)  and Mann–Whitney U tests (p<0.05)

Table 4. Distribution and statistical comparison of intraoperative opioid requirement among the groups

Intraoperative opioid requirement

Group Frequency Percent Valid percent Cumulative percent p value (Kruskal-Wallis test)

Control group Valid
Yes 30 100.0 100.0 100.0

<0.001

No 0 0 0 0

Preop block group Valid
Yes 0 0 0 0

No 30 100.0 100.0 100.0

Postop block group Valid
Yes 30 100.0 100.0 100.0

No 0 0 0 0
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Figure 3. Box plot of intraoperative opioid requirement
ESP: Erector spinae plane

Table 5. Distribution and statistical comparison of postoperative analgesic requirement among the groups

Postoperative additional analgesic requirement

Group Frequency Percent Valid percent Cumulatiand percent p value (Kruskal-Wallis test)

Control group Valid

No 1 3.3 3.3 3.3

<0.001

Yes 29 96.7 96.7 100.0

Total 30 100.0 100.0

Preop block group
Valid

No 30 100.0 100.0 100.0

Yes 0 0 0 0

Total 30 100.0 100.0

Postop block group Valid

No 28 93.3 93.3 93.3

Yes 2 6.7 6.7 100.0

Total 30 100.0 100.0

Figure 4. Box plot of postoperative analgesic requirement
ESP: Erector spinae plane

score in the control group was 2.00 (range: 1.00–3.00), 
whereas it was 5.00 (range: 4.00–5.00) in the preoperative 
block group and 5.00 (range: 3.00–5.00) in the postoperative 
block group.

Intergroup analysis demonstrated that patient satisfaction 
was significantly higher in both the preoperative and 
postoperative block groups compared with the no-block 
control group (p<0.001). Furthermore, when the preoperative 
and postoperative block groups were compared, patient 
satisfaction was significantly higher in the preoperative block 
group (p<0.001) (Table 2, 3, 6, Figure 5).

Table 6. Distribution and statistical comparison of patient satisfaction among the groups

Patient satisfaction

Group Frequency Percent Valid percent Cumulative percent p value (Kruskal-Wallis test)

Control group Valid

1.00 14 46.7 46.7 46.7

<0.001

2.00 14 46.7 46.7 93.3

3.00 2 6.7 6.7 100.0

Total 30 100.0 100.0

Preop block group Valid

4.00 6 20.0 20.0 20.0

5.00 24 80.0 80.0 100.0

Total 30 100.0 100.0

Postop block group Valid

3.00 5 16.7 16.7 16.7

4.00 21 70.0 70.0 86.7

5.00 4 13.3 13.3 100.0

Total 30 100.0 100.0

Figure 5. Box plot of patient satisfaction
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DISCUSSION

In this study, we investigated the effects of ultrasound-guided 
ESPB on intraoperative opioid requirements, postoperative 
analgesic consumption, and patient satisfaction in patients 
undergoing LC.

The main finding of our study was that postoperative 
VAS scores at 0, 1, 2, and 6 hours were significantly lower 
in patients who received preoperative ESPB compared 
with those who received postoperative ESPB. In addition, 
intraoperative opioid requirements were significantly lower 
in the preoperative ESPB group than in the other two groups. 
Postoperative additional analgesic requirements were also 
lower in the preoperative ESPB group compared with the 
other groups. At postoperative 12 and 24 hours, VAS scores 
were similar between the two block groups. In contrast, VAS 
scores at 0, 1, 2, 6, 12, and 24 hours were significantly higher 
in the no-block control group compared with both block 
groups. Therefore, we believe that preoperative ESPB reduces 
intraoperative opioid requirements and, together with 
lower postoperative VAS scores, markedly improves patient 
satisfaction.

LC is currently preferred over open cholecystectomy due to 
reduced hospital stay, decreased loss of workforce, and lower 
postoperative morbidity. Although it is generally associated 
with less postoperative pain, severe pain may still occur if 
appropriate pain management is not provided. Consequently, 
various treatment strategies have been developed to 
reduce postoperative pain. Parietal pain observed in the 
postoperative period following LC is usually well localized by 
the patient and is characterized by sharp and sudden onset. 
Previous studies have demonstrated that local anesthetic 
infiltration at incision sites reduces parietal pain. In addition, 
bupivacaine administered at trocar sites has been reported to 
reduce postoperative pain, opioid consumption, and the need 
for additional analgesia in LC.9

Preemptive analgesia refers to all analgesic interventions 
applied before a painful stimulus, with the common goal 
of achieving early pain control before the development 
of central sensitization, improving patient comfort, and 
reducing postoperative opioid requirements.10,11

It is well known that postoperative pain increases the stress 
response to surgical trauma, which may lead to cardiac, 
pulmonary, and gastrointestinal complications. By employing 
preemptive analgesic strategies, complications secondary to 
postoperative pain may also be prevented. The pathogenesis 
of postoperative pain is considered to be multifactorial; 
therefore, analgesic management should be multimodal. 
With advances in pain management techniques, opioid use 
has been reduced and multimodal analgesia strategies have 
become increasingly widespread.12,13

For this reason, ESPB is most often performed preoperatively 
in the block room for patients undergoing LC in our 
clinic. Postoperative pain following laparoscopic surgery 
is predominantly visceral and is mainly attributed to 
diaphragmatic irritation caused by carbon dioxide 
insufflation. The somatic component of pain originates from 
trocar insertion sites and surgical incisions.14 In addition, 
approximately one-third of patients experience shoulder pain 

in the postoperative period, similar in type and localization 
to pain observed in biliary colic.15 Pain originating from 
the gallbladder is transmitted via nerves arising from the 
T8–T9 spinal segments. In our study, we believe that ESPB 
performed at the T7 level provides sufficient somatic and 
visceral analgesia between the T5 and T12 dermatomes, 
thereby ensuring adequate analgesia for LC.

In a cadaveric study conducted by Yang et al.16 in 2018, 
20 ml of contrast medium was injected at the T5 level to 
evaluate the spread of the local anesthetic used in ESPB. The 
contrast medium was observed to pass through the superior 
costotransverse ligament and spread into the paravertebral 
space and thoracic spinal nerves.16 In another cadaveric 
study investigating the mechanism of ESPB, Ivanusic et al.17 
injected 20 ml of methylene blue and observed craniocaudal 
and lateral spread posterior to the costotransverse foramen; 
however, no spread to the dorsal or ventral rami was noted. In 
a magnetic resonance imaging study by Schwartzmann et al.,18 

injection of 30 ml of contrast medium at the T10 level resulted 
in spread to the paravertebral, epidural, and intervertebral 
foraminal spaces between T5 and T12. Importantly, this 
study demonstrated that unilateral injection crossed to the 
contralateral side and extended into the epidural space, 
thereby reducing both visceral and somatic pain. Similarly, 
Tulgar et al.19 reported bilateral sensory blockade following 
unilateral ESPB performed at the T9 level. In light of these 
findings, we considered that unilateral ESPB performed at 
the T7 level in our study could provide sufficient analgesic 
efficacy by taking into account its potential bilateral spread.

With the increasing use of ultrasound guidance, nerve blocks 
have become more widely adopted in clinical practice. One of 
the major advantages of ultrasound guidance is the reduction 
of local anesthetic dosage, thereby minimizing potential 
complications. Ultrasound-guided regional anesthesia allows 
accurate needle placement and real-time visualization of 
local anesthetic spread.20 Previous studies have described 
ESPB performed in parasagittal and transverse planes using 
both in-plane and out-of-plane approaches. When ESPB is 
performed in the parasagittal plane, craniocaudal spread of 
the local anesthetic can be more clearly visualized; therefore, 
many studies have preferred the in-plane parasagittal 
approach. Moreover, improved visualization of the block 
needle with the in-plane technique reduces the risk of pleural 
puncture and inadvertent entry into the neural foramina.21 
In our clinic, ESPB is routinely performed using an in-
plane parasagittal approach. The use of ultrasound enabled 
clearer visualization of needle placement and simultaneous 
monitoring of local anesthetic spread, which contributed to 
the methodological strength of our study.

In a study conducted by Tulgar et al.,19 bilateral ESPB was 
performed at the T9 level using 20 ml of 0.375% bupivacaine in 
patients undergoing LC and compared with a control group. 
Postoperative pain, opioid consumption, and additional 
analgesic requirements were evaluated. Opioid consumption 
and the need for additional analgesia were found to be 
significantly lower in the ESPB group; however, the authors 
did not recommend routine use of ESPB due to the need for 
further comparison with other regional anesthesia techniques 
and optimization of local anesthetic dose and concentration.3 
In a similar study by Aksu et al.,22 bilateral ESPB performed 
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at the T8 level using 20 ml of 0.25% bupivacaine resulted in 
significantly reduced 24-hour morphine consumption and 
lower VAS scores. In another study by Altıparmak et al.,23 
patients undergoing LC were divided into two groups: the 
block group received ultrasound-guided bilateral ESPB at 
the T7 level using 40 ml of 0.25% bupivacaine immediately 
before extubation, whereas the control group received 
bilateral injections of 40 ml of normal saline at the same 
level. Intraoperative opioid consumption, postoperative VAS 
scores, and postoperative additional analgesic requirements 
were found to be significantly lower in the ESPB group. The 
main methodological difference between our study and these 
studies is that ESPB was performed unilaterally at the T7 
level. Despite using a lower total volume and concentration of 
local anesthetic (20 ml of 0.5% bupivacaine), our VAS scores 
were lower, indicating comparable analgesic efficacy and 
supporting the clinical significance of our findings.

In a study by Verma et al.,24 one group of patients undergoing 
LC received 20 ml of 0.375% ropivacaine at the T7 level, 
while the control group received 20 ml of normal saline. The 
results demonstrated that patients who received ESPB had 
significantly lower VAS scores from postoperative hour 1 
up to 48 hours, reduced intraoperative opioid requirements, 
decreased postoperative analgesic consumption, and earlier 
unassisted mobilization. Similarly, in our study, unilateral 
ESPB performed at the same vertebral level resulted 
in reduced intraoperative opioid requirements, lower 
postoperative VAS scores, and higher patient satisfaction.

Several studies have shown that ESPB provides a rapid 
onset of analgesia, with sustained postoperative analgesic 
effects lasting up to the first 24 hours.25 In our study, none 
of the patients in the preemptive ESPB group required 
intraoperative opioids. This finding may be explained by 
the rapid onset of block efficacy, which reduced anesthetic 
requirements. Moreover, evaluation of postoperative hour 
0 VAS scores in this group revealed a maximum score of 2, 
indicating that patients awakened with minimal pain and 
further supporting the high analgesic efficacy of ESPB.

Numerous studies have demonstrated that effective 
postoperative pain control significantly improves patient 
satisfaction.26 In line with these findings, we believe 
that ESPB, which is routinely applied in our clinic, has a 
substantial positive impact on patient satisfaction. In our 
study, patient satisfaction was significantly higher in both 
ESPB groups compared with the control group. This outcome 
may be attributed to improved patient comfort resulting from 
the high analgesic efficacy observed in the block groups.

Limitations 

•	 In our study, a single-injection technique was used. 
Because a patient-controlled analgesia (PCA) device was 
not available in our clinic, catheter placement could not 
be performed.

•	 Since the methodology of this study was limited to the 
evaluation of VAS scores within the first 24 hours, the 
effect of the ESP block on chronic pain could not be 
assessed.

•	 The retrospective and observational design of the study 
precluded randomization of the patient groups, and 

group allocation was based on patient preference and 
routine clinical practice. This may have increased the 
risk of selection bias between the groups and limited the 
generalizability of the findings.

•	 Although a statistically significant difference in BMI was 
observed between the groups, the absence of multivariable 
analyses to control for the potential impact of BMI on 
the outcomes represents a significant methodological 
limitation of the study.

•	 Although multiple comparisons were performed in 
the study, effect sizes were not reported and additional 
statistical adjustment methods for multiple comparisons 
were not applied; therefore, the interpretation of the 
relationship between statistical significance and clinical 
relevance should be approached with caution.

•	 The single-center design and limited sample size are 
additional factors that may restrict the generalizability of 
the findings to different patient populations and clinical 
settings.

Despite these limitations, the study is considered to provide 
clinically meaningful data and to contribute to the existing 
literature regarding the analgesic efficacy of the ESPB in 
patients undergoing LC. Nevertheless, further randomized, 
prospective studies with larger sample sizes are required to 
validate these findings.

CONCLUSION 

Preoperative unilateral ESPB performed at the T7 level 
eliminates the need for intraoperative opioid use and 
provides high patient satisfaction with low postoperative 
VAS scores. Additionally, ESPB performed at the end of 
surgery (immediately before extubation) also increases 
patient satisfaction in the postoperative period due to its high 
analgesic efficacy.
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ABSTRACT
Aims: Research continues on the health effects of caffeine, whose use is increasing among young people. It has been determined 
that caffeine products consumed to increase alertness have both positive and negative effects on body metabolism. In addition 
to metabolic effects, it is necessary to consider the psychological dimension. While it can improve exercise performance and 
cognitive capacity, it can also lead to sleep problems, anxiety disorders, and cardiac problems. It can also affect fluid and fat 
metabolism. This study investigated the metabolic and psychological effects of regular caffeine intake, as well as its impact on 
body composition.
Methods: Sociodemographic data were collected from individuals aged 18 and over who regularly consumed caffeine, and 
psychological status was assessed. Laboratory tests and body composition measurements were recorded using a bioelectrical 
impedance analyzer.
Results: The majority of the 176 individuals were female, had a bachelor's degree, and were low-income. The mean age was 
23.3±5.2 years. The body fat percentage of high dose caffeine-consuming individuals was 29.2±9.0 %, muscle mass 27.2±7.0 kg/
m2, visceral fat 9.3±4.8%, and waist/hip ratio was 0.8±0.1. Mean anxiety level was found 3.66, tension level 3.35, and depression 
level 2.38. Sleep problems were detected in 42.0%, palpitations in 35.2%, dyspeptic complaints in 39.8%, and bowel complaints 
in 26.1% of.
Conclusion: Regular caffeine consumption has been shown to affect sleep, urinary frequency, and dyspeptic complaints, but it 
is not a criterion that alone affects anthropometric values and psychological status. Although relatively high doses of caffeine 
can cause tachycardia attacks, they do not increase anxiety levels. Caffeine has also been found to be ineffective against mood 
disorders like depression or anxiety, and its primary use in young people is believed to be to increase alertness. However, it's 
important to remember that an increase in sleep problems or dyspeptic symptoms can negatively impact quality of life. 
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INTRODUCTION

Caffeine is a substance that is commonly ingested through 
beverages such as coffee, tea, cocoa, chocolate, and guarana, 
and can also be found in supplements and medications. 
Although caffeine is present in many foods and drinks, 
coffee (with a content of approximately (50–70%) is the 
best‑known source of caffeine.1 Many studies in the literature 
have examined the health effects of caffeine use.2 Positive 
effects reported include enhanced exercise performance and 
cognitive capacity, and reduced fatigue.3 Reported adverse 
effects include mood changes, sleep disturbances, anxiety 
disorders, diuretic effects, fluid electrolyte imbalances, 
cardiac problems, and disruptions in bone metabolism.4

Caffeine is associated with the release of neurotransmitters 
such as dopamine and serotonin, which influence mood 
changes.5 Symptoms resulting from caffeine consumption 
may vary between individuals.6 Generally, moderate 
caffeine consumption has been found to improve depressive 
symptoms, whereas insufficient intake, abrupt cessation, or 
excessive intake has been associated with increased anxiety.7 
Caffeine is one of the well‑known chemical stimulants; 
after ingestion it enters the circulation within 45 minutes. 
Although the duration of effect varies by individual, it 
commonly lasts between 2.5 and 4.5 hours. Its well‑known 
effects include reduction of fatigue and increased alertness. 
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In addition, caffeine is known to suppress appetite and 
contribute to weight loss. However, at high doses it may 
increase blood pressure, especially cause anxiety disorders 
and prolonged sleep latency. Abrupt cessation of regular use 
may lead to withdrawal symptoms such as headache and a 
depressed mood.

Natural caffeine is found in coffee beans, tea leaves, cocoa 
beans, guarana fruits, and yerba mate leaves. Caffeine 
preparations may be added to beverages, foods, tablets, or 
powdered supplements. In the United States, approximately 
85% of adults consume caffeine daily, with an average intake 
of 135 mg per day (equivalent to a 12‑oz cup of coffee). The 
most common source of caffeine for adults is coffee, while for 
younger individuals it is soft drinks and tea.5 According to the 
2015 report of the European Food Safety Authority (EFSA), 
a daily caffeine intake of 200 mg/day (for a 70 kg adult) or 
3 mg/kg/day is considered safe for children, adolescents, 
and adults and does not pose a health problem.8 Although 
different types of coffee contain varying amounts of caffeine, 
one cup of coffee contains approximately 100 mg of caffeine 
on average.9

The aim of this study was to determine the effects of 
regular coffee consumption on body composition and 
biochemical parameters by evaluating the sociodemographic 
characteristics of individuals who regularly drink coffee.

METHODS

All individuals were informed about the research and written 
informed consent was obtained. The study was approved by 
the Yozgat Bozok University Non‑interventional Researches 
Ethics Committee (Date: 22.01.2025, Decision No: 2025‑G
OKAEK‑252_2025.01.22_321). All procedures were carried 
out in accordance with the ethical rules and the principles of 
the Declaration of Helsinki. As the analyzed raw data did not 
include personally identifiable information, anonymity and 
confidentiality were guaranteed.

This single‑center, prospective study included individuals 
aged 18 years and older who consumed caffeine. 
Sociodemographic data were recorded and anthropometric 
measurements were performed. Body composition was 
assessed using bioelectrical impedance analysis (BIA), 
focusing on fat and muscle mass. Blood samples were taken 
after an 8‑hour fast. Daily/weekly caffeine intake in mg/
day was calculated by questioning individuals about their 
consumption frequency of tea, coffee, soft drinks, and 
chocolate. Psychological status was assessed using a 10‑point 
Likert scale included in a demographic form prepared by the 
researchers.

Statistical Analysis

Data were evaluated using SPSS 25.0 program. Descriptive 
statistics were given as number and percentage for categorical 
variables, and mean and standard deviation for quantitative 
variables. Pearson Chi-square/Fisher Exact test was used 
in the analysis of categorical data. Kolmogorov-Smirnov/
Shapiro Wilk tests were used to check the suitability of 
the data for normal distribution. Student t test was used 
to compare the numerical characteristics in 2 groups for 
data that conformed to normal distribution, and Mann-

Whtiney U test was used for those that did not. The statistical 
significance level was accepted as p<0.05 for all tests used.

RESULTS

The sociodemographic characteristics of the 176 individuals 
included in the study are shown in Table 1. The study, which 
was predominantly female, consisted mostly of individuals 
with bachelor's degrees and low incomes. Sleep disturbances 
were observed in 42% of individuals, palpitations in 35.2%, 
frequent urination in 27.8%, and bowel problems in 25.6%. 
Approximately 70 % had a normal body-mass index (BMI). 
About one-third of the individuals consumed more than 4 
cups of Turkish coffee or Nescafe per month.

Anthropometric measurements, body composition analysis, 
and laboratory data of the individuals are shown in Table 2. 
The mean age in the study, which included young people, was 

Table 1. Sociodemographic characteristics

Variable Number (n)/percentage (%)

Gender
Female
Male

103 (58.5%)
73 (41.5%)

Education level
High school
Bachelor’s degree
Master’s degree

16 (9.1%)
138 (78.4%)
22 (12.5%)

Marital status
Married
Single
In a relationship

25 (14.2%)
138 (78.4%)

13 (7.4%)

Income level
Low
Medium
High

127 (72.1%)
40 (22.7%)

9 (5.2%)

Occupation
Unemployed
Civil servant
Worker
Self-employed
Other

12 (6.8%)
38 (21.6%)

3 (1.7%)
3 (1.7%)

120 (68.2%)

Alcohol consumption 38 (21.6%)

Smoking 50 (28.4%)

Regular exercise 50 (28.4%)

Sleep disturbance 74 (42% )

Palpitation 62 (35.2%)

Dyspepsia 70 (39.8%)

Frequent urination 49 (27.8%)

Bowel problems
None
Diarrhea
Constipation

131 (74.4%)
20 (11.4%)
25 (14.2%)

Turkish coffee consumption
Once a week
Twice a week
Three times a week
Four or more times a week

62 (35.2%)
34 (19.3%)
16 (9.1%)

64 (36.4%)

Instant coffee consumption
1 cup per week
2 cups per week
3 cups per week
≥4 cups per week

69 (39.4%)
25 (14.2%)
18 (10.2%)
64 (36.4%)

Body mass index (BMI) (kg/m²)
Underweight
Normal
Overweight
Obese
Morbidly obese

8 (4.5%)
122 (69.3%)
31 (17.6%)
12 (6.8%)
3 (1.8%)
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23.3±5.2 years. In this group, the mean BMI and waist-to-hip 
ratio were within the normal range. Among the biochemical 
parameters, serum iron, ferritin, vitamin B12, folate, glucose, 
and cholesterol levels were within the normal range, while 
vitamin D levels were low.

Table 3 evaluates the parameters affecting individuals' mood. 
Any significance was found between mood scores and gender 
(p=0.86), alcohol use (p=0.08), marital status (p=0.96), 
income (p=0.61), occupation (p=0.37), regular exercise 
(p=0.47), or BMI (p=0.93). Individuals who consumed 
Turkish coffee more frequently had significantly lower 
psychological evaluation scores (p=0.04), while no difference 
was observed for Nescafe. Younger age and lower education 
level were significantly associated with higher caffeine intake 
(p=0.01). Individuals reporting sleep problems (p=0.02), 
indigestion (p<0.001), frequent urination (p=0.02), and bowel 
irregularities (p=0.04) had higher psychological scores. The 
average anxiety level is 3.66, the tension level is 3.35, and the 
depression level is 2.38 (out of 10).

DISCUSSION

In recent years, caffeinated beverages (especially coffee) have 
become increasingly popular worldwide, particularly among 
young people. One of the main reasons for this is the ability to 
wake up faster in the mornings and stay alert throughout the 
day, especially while attending classes. Studies have shown 
a positive correlation between higher levels of education 
and caffeine intake10 indeed, in our study, 77.3% of caffeine-
consuming participants held a bachelor's degree.

The question of “at what doses caffeine has beneficial 
effects on human health or at what intake levels it becomes 
harmful” remains controversial. In our study, high caffeine 
consumption was associated with increased diuresis and 
dyspeptic symptoms as well as sleep irregularity; Turkish 

Table 2. Anthropometric measurements, body composition analysis, and 
laboratory data

Variables (n=176) Median±SD

Age (years) 23.3±5.2

Height (cm) 169.9±9.7

Weight (kg) 69.6±15.2

Body-mass index (BMI) (kg/m²) 23.9±3.9

Waist circumference (cm) 78.4±14.2

HbA1c (%) 5.1±0.5

Folate (ng/ml) 7.0±4.1

LDL (mg/dl) 91.8±25.9

Glucose (mg/dl) 84.2±11.7

Vitamin D (ng/ml) 16.1±7.6

Triglycerides (mg/dl) 97.4±56.8

Insulin 14.5±11.0

Vitamin B12 (pg/ml) 359.0±148.0

HDL (mg/dl) 54.9±14.9

Systolic blood pressure (mmHg) 122.5±11.3

Diastolic blood pressure (mmHg) 76.9±6.3

Ferritin (ng/ml) 55.4±49.2

Iron (µg/dl) 101.5±97.5

Total iron binding capacity 267.0±67.2

Waist-to-hip ratio 0.8±0.1

Visceral fat level 9.3±4.8

Skeletal muscle mass (kg/m²) 27.2±7.0

Body fat percentage (%) 29.2±9.0

Degree of obesity (%) 114.7±19.2
SD: Standard deviation, LDL: Low density lipoprotein, HDL: High-density lipoprotein

Table 3. Parameters affecting mood in individuals with regular caffeine 
consumption

Median±SD p

Gender
Female 22.6±13.7

0.25
Male 20.1±14.2

Alcohol consumption
Present 21.7±14.0

0.86
Absent 160.6±11.2

Smoking
Present 18.7±13.8

0.08
Absent 22.8±13.9

Regular exercise
Present 20.0±12.4

0.47
Absent 22.2±14.5

Sleep disorder
Present 25.0±14.9

0.02
Absent 19.4±12.9

Palpitation
Present 23.7±15.4

0.29
Absent 20.5±13.1

Bowel problem

Absent 19.9±13.3

0.04Diarrhea 24.7±11.9

Constipation 28.0±16.8

Dyspepsia 
Present 26.8±15.1

<0.001
Absent 18.4±12.2

Frequent urination
Present 26.5±15.6

0.02
Absent 20.0±13.0

Educational status

High school 27.2±15.9

0.01Bachelor's degree 22.2±13.8

Postgraduate 13.3±10.7

Marital status

Married 20.2±12.7

0.96Single 21.8±14.3

In a relationship 20.7±12.5

Income

Low 22.1±13.7

0.61Medium 19.3±14.9

High 22.2±15.3

Occupation

Unemployed 30.1±17.2

0.37

Civil servant 18.8±12.4

Worker 14.0±0.0

Self-employed 19.0±25.4

Other 21.6±13.7

Weekly Turkish coffee 
consumption

1 cup 24.2±14.2

0.04
2 cup 24.3±13.5

3 cup 15.6±12.9

≥4 cup 18.8±13.6

Weekly instant coffee 
consumption

1 cup 21.2±12.8

0.29
2 cup 23.7±13.1

3 cup 27.3±17.9

≥4 cup 19.7±14.3

Body-mass index (BMI) 
(kg/m2)

Underweight 19.5±5.8

0.93

Normal/healthy 20.5±12.4

Overweight 23.9±16.9

Class I obesity 24.1±18.8

Class II obesity 27.3±24.8
SD: Standard deviation
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coffee had a stronger effect compared to Nescafe. Any 
association with alcohol or smoking was found. Tachycardia 
was observed in approximately one‑third of individuals.

Daily caffeine intake above 300 mg has been proposed to 
increase frequent urination.11 In a group with regular coffee 
consumption (average 308 mg/day), no significant changes 
in total body water or body weight were found even after 3 
days of coffee and water intake.12 Similarly, our study found 
increased diuresis with no significant change in total body 
water.

Several studies report that caffeine increases dyspeptic 
symptoms, gastritis, and gastroesophageal reflux disease.13 
However, some studies have found any association between 
coffee consumption and dyspeptic complaints,14,15 possibly 
due to varying caffeine doses.

Although low doses of caffeine (60 mg/day) have been 
reported to have no effect on sleep patterns, long‑term or 
high‑dose consumption may lead to insomnia.16,17 In our 
study, high‑dose coffee consumption was associated with 
sleep disturbances in nearly half of the individuals.

In a study of sedentary young adults aged 18‑25, BMI and 
body fat percentage were lower compared to our group of 
caffeine consumers; however, waist/hip ratios were similar.18 
Another study in a similar age group reported a body fat 
percentage of 32.78%.19 In our study, body fat percentage 
was 29.2±9.0%. Although waist/hip ratios and visceral fat 
percentages were in the normal range, total body fat was near 
the upper limit.

Limited literature exists on the relationship between coffee 
consumption and muscle mass. Some studies have found 
lower muscle mass among older adults consuming ≥3 cups 
of coffee per day,20 while others report higher muscle mass 
with moderate coffee intake in older adults.21 In our study, 
individuals consuming ≥4 cups per week had an average 
muscle mass of 27.2±7.0 kg/m². Another study in young adults 
reported muscle mass of 44.30±8.77 kg/m².22 Increased coffee 
intake may negatively influence muscle mass.

Moderate caffeine consumption has been associated with 
mood enhancement and relaxation, while high doses 
have been linked to increased tension, restlessness, and 
irritability.11 Studies examining caffeine and anxiety show 
inconsistent results; one analysis found lower anxiety in 
coffee drinkers compared to non‑drinkers,23 while another 
study reported increased anxiety with caffeine intake.24 
In our study, anxiety rates were low, supporting literature 
suggesting no clear association. Some literature indicates 
that higher caffeine intake may be associated with lower 
depressive symptoms;25 our findings similarly showed low 
depression symptom scores. Conversely, some studies report 
increased depression with caffeine.26

Limitations

The study was conducted only on a young population. Female 
dominance was present. A study with a larger sample size 
and a more similar gender ratio could have been conducted. 
Participants were evaluated based on whether they consumed 
Turkish coffee or other types of coffee. Differentiation 
between other coffee types could have been made. Whether 
caffeine intake occurred during the day or night could have 
been determined. Caffeine intake doses could have been 

further clarified. More biochemical parameters, such as 
HOMA-IR, could have been studied. These are the limitations 
of our study.

CONCLUSION

As a result, caffeine consumption was found to have the 
most significant effect on anxiety and the least effect on 
depression. Regular caffeine consumption was associated 
with sleep disturbances, frequent urination, and dyspeptic 
symptoms, but was not found to be an independent predictor 
of anthropometric measurements or psychological status. 
Caffeine, a frequently consumed, diverse, and significant 
stimulant in the diet, requires further research into its 
effects on health. We believe that these studies should 
include childhood age groups, particularly to determine the 
long-term effects of caffeine. Therefore, more randomized 
controlled trials involving larger population groups are 
needed to clarify the causal relationships between caffeine 
intake, anthropometric measurements, and psychological 
outcomes.
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ABSTRACT
Aims: Dentists are exposed to a range of occupational hazards, including chemical and biological agents, ergonomic and 
psychosocial stress. There is limited data on how frequently they encounter these risks or how well they are protected.
Methods: This descriptive study gathered data through an online questionnaire. It explored demographic characteristics, 
occupational exposures, overall health, and the availability and use of occupational health and safety (OHS) measures.
Results: Of the 123 dentists, 44.7% reported having contracted COVID-19, and 35% experienced at least one occupational 
accident in the past year—two-thirds of which involved sharps injuries. Only 41.7% of these incidents were officially reported. 
Musculoskeletal problems were widespread, 66.7% of participants attributing them to their work. 54.5% had undergone pre-
employment exams, 72.4% had periodic checkups, and 87.8% received OHS training. However, 74.8% noted a lack of local 
exhaust ventilation, and 68.3% said there was no general ventilation system. Dentists working night shifts or assigned to 
COVID-19 duties reported higher levels of stress and emotional strain.
Conclusion: While PPE use was generally adequate, there were serious shortcomings in ventilation, accident reporting, and 
ergonomic conditions. Improved training, workplace modifications, and better reporting systems is essential to ensure the 
health and safety of dental professionals. 
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INTRODUCTION

Oral and dental health personnel face many health and safety 
risks in their working lives. Compared to general health 
services, it has characteristics such as close contact with 
the patient, patient's respiratory area, and more frequent 
work with fast-rotating motorized and cutting tools.1 These 
characteristics lead to more aerosol exposure, blood, and 
body fluid splashes.2-5 While these usually occur in the form 
of occupational accidents, they can also occur as occupational 
infectious diseases after infection transmission.6,7 It has been 
reported that 72% of dentists in Europe have experienced at 
least 1 sharps injury during their working life.8 One study 
suggests that reporting of sharps injuries is 10 times lower 
than it should be.9

Dentists were in the high-risk group for COVID-19 infection 
due to the high formation of bioaerosols during intraoral 
interventions. However, due to the postponement of 
dental procedures and increased biosecurity measures, the 

numerical increase in the incidence of COVID-19 infection 
in dentists was less than expected.10,11  

Musculoskeletal disorders due to ergonomic risk factors are 
also an important problem in oral dental health services.12,13 
Long working hours, prolonged standing, abnormal hand 
and wrist joints as well as abnormal posture involving the 
whole body are among the factors that cause musculoskeletal 
disorders.14

Stress, anxiety, and burnout are important psychological 
problems for dentists.15 Studies have shown a high prevalence 
of work-related mental disorders.16 Cumulative stress is 
known to reduce overall productivity.17 Long working hours 
have been shown to negatively affect the general health and 
well-being of dentists.18

Recognizing and anticipating the existence of all these risks is 
essential for their prevention. Studies that will determine how 
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and how often dentists are exposed to these risks will provide 
guidance to first identify the existing problems and then to 
make the necessary interventions to prevent them.

Therefore, it is aimed to determine the current situation 
of dentists working in Ankara province in terms of 
occupational health and safety (OHS) through a survey 
study. We investigated the associations between OHS services 
status and outcomes such as injuries and illnesses. We also 
investigated the organizational workloads and how dentists 
feel about them.

With the results of this study, it will be possible to identify 
priority areas and to make the necessary improvements. 
Again, scientific research, including intervention research, 
will be conducted in the light of the data to be obtained 
from the results of this study. In the long term, it is aimed to 
improve the working conditions of dentists and to ensure that 
they have a healthier and more productive working life.

METHODS

This study has been approved by the Hacettepe University 
Ethics Committee (Date: 14.06.2022, Decision No: 
E-35853172), and all procedures were conducted in 
accordance with the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards

This is a descriptive study and conducted between April- May 
2022. The population of the study is the dentists who are 
working at 12 health institutions under the Ankara Provincial 
Health Directorate and a sample was not selected as it was 
aimed to reach all dentists working in these institutions. 
Although the total number of dentists may vary due to 
reasons such as leave, transfer, temporary or permanent 
assignment, it was reported to be around 500 dentists in these 
institutions.

Data were collected using an online survey (Google 
Survey). Survey links were sent to the chief physicians of 
the relevant institutions, and they were forwarded to the 
physicians through communication clusters and asked for the 
participation of volunteers.

Data analysis was performed with SPSS 23.0 package 
program.

RESULTS

A total of 123 participants, 96 female and 27 male dentists, 
participated in our study. The mean age of the participants 
was 41.5 years (27-67). 100 participants were married and 19 
were single. All participants were dental school graduates, 
21 (17.1%) had a master's degree, 18 (14.6%) had a doctorate 
degree, and 16 (13%) had a specialty degree in dentistry. 

While 73 (59.3%) of the participants stated that they never 
smoked cigarettes, 27 (22%) stated that they smoked regularly 
and 23 (18.7%) stated that they had quit smoking. While 68 
(55.3%) of the participants had never used alcohol, 53 (43.1%) 
used alcohol occasionally and 2 people stated that they used 
alcohol frequently. 32 (26%) of the participants stated that 
they had chronic diseases. The mean body mass index value 
of male dentists was 26.1±2.1 and 23.7±3.4 for female dentists. 

Participants were asked whether they had been diagnosed 
with PCR positive COVID-19 disease to find out whether 
they had COVID-19 disease. 55 people (44.7%) stated that 
they were diagnosed with PCR positive COVID-19 disease. 

After general demographic and health information, 
participants were asked about their vaccination status. When 
asked about hepatitis B vaccination status, 112 participants 
(91.1%) stated that they had HBV vaccines with all doses 
completed. The frequency of tetanus vaccination was 72.4% 
(89 people). When asked about influenza vaccination status 
in the last 1 year, it was learned that 30 people (24.4%) had 
been vaccinated. COVID-19 vaccination status was also 
asked. It was learned that 119 people (96.7%) had COVID 
vaccination and 4 people did not. Some characteristics of the 
general health status of the dentists participating in the study 
are summarized in Table 1.

Participants were asked questions about their working life. 
Physicians had worked for a median total of 17 years (1-38) 
and had been working in their last institution for 4 years (1-
28). It was found that they worked a median of 40 hours per 
week (7-68) and saw a median of 25 patients per day (0-70) 
and, 71.5% of the physicians worked night shifts. 93 dentists 
(75.6%) stated that they had a task related to COVID-19 
during the pandemic. Some information about the working 
lives of the dentists participating in the study is summarized 
in Table 2.

Table 1. Some characteristics of the dentists participating in the study 
regarding their general health status

n Percent

Smoking

Never 73 59.3

Still smoking 27 22

Quit smoking 23 18.7

Chronic disease
Present 32 26

Absent 91 74

COVID-19 disease
Yes 55 44.7

No 68 55.3

Vaccination (full dose)

HBV 112 91.1

Tetanose 89 72.4

Influenza 30 24.4

COVID-19 119 96.7

Table 2. Some information about the working life of the dentists participating 
in the study

n Median 
(min-max)

Total working time in the profession (Years) 123 17 (1-38)

Time spent in the last unit (Years) 123 4 (1-28)

Weekly working time (Hours) 123 40 (7-68)

Number of patients per day 123 25 (0-70)

n Percent

Night shift?
Yes 88 71.5

No 35 28.5

Working in COVID-19 duties?
Yes 93 75.6

No 30 24.4
Min: Minimum, Max: Maximum
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When asked about occupational health risks, 94.3% of 
dentists stated that they were not exposed to radiation. 
There were 110 (89.4%) who stated that they were exposed 
to cleaning chemicals and disinfectants, 83 (67.5%) who 
were exposed to dust and other chemicals, 114 (92.7%) who 
were exposed to patient blood and other body fluids, and 110 
(89.4%) who were exposed to patient breathing air. Among 
the ergonomic risk factors, 85.4% of the physicians stated that 
they were exposed to prolonged standing, while 94.3% of the 
physicians stated that they performed procedures requiring 
abnormal posture such as reaching, bending, and standing 
still.

In the questions about the status of dentists regarding OHS 
services, 67 (54.5%) of the participants stated that they were 
examined at the beginning of their employment, 89 (72.4%) 
stated that they were periodically examined, and 108 (87.8%) 
stated that they received OHS training. When the measures 
for controlling occupational health risks were questioned, 
74.8% (92 people) of the dentists stated that there was no 
local exhaust ventilation system against dust and biological 
agents, and 68.3% stated that there was no general ventilation 
system. In addition, 98 (79.7%) stated that personal protective 
equipment was available and used regularly, while 16 (13%) 
stated that personal protective equipment was not sufficient. 
When asked about protection from radiation exposure, 60 
(48.8%) of the participants stated that they do not perform 
X-rays. Sixty-one of the 63 dentists who performed X-rays 
stated that there was a lead-blocked room and that they 
performed all X-rays in that area. 

When asked about the frequency of occupational accidents 
and occupational diseases, 65% of the dentists (80 people) 
stated that they did not experience an occupational accident 
in the last 1 year. Since one person can have more than 
one accident, a total of 56 accidents occurred. Of these 
accidents, 37 (66%) were reported as penetrating sharps 
injuries, 18 (32.1%) as biological material splashes and 1 gas 
poisoning. When asked whether a notification was made 
after an occupational accident, 28 (58.3%) of the 48 people 
who had an accident answered no. Of the 123 participants, 
92 (74.8%) stated that they were not diagnosed with an 
occupational disease, 19 (15.4%) stated that they were referred 
with suspicion of occupational disease, and 12 (9.8%) stated 
that they were diagnosed with an occupational disease. 
The declared diagnoses were: Latex allergy, lumbar disc 
herniation, cervical disc herniation, right hand Kienböck's 
precursor, varicose veins, epicondylitis, neck flattening, 
tennis elbow, onset of lumbar disc herniation, heel spur, 
tendonitis, covid 19, arthritis, spinal curvature, kyphosis, 
carpal tunnel syndrome. When asked "do you think you 
have an occupational disease?" 82 people (66.7%) answered 
yes. When they were asked open-endedly what these diseases 
were; although more than one disease was declared, almost 
all the participants stated that they thought that back, neck 
and joint pain were occupational. 

No difference was observed between the frequency of 
occupational accidents and receiving periodic examinations, 
while the frequency of occupational accidents in those who 
stated that they did not receive OHS training was found to 
be significantly higher than those who received training 
(p=0.042) (Table 3). No relationship was observed between 
the frequency of notification after an occupational accident 

and receiving a fitness for work examination, periodic 
examination or OHS training.

The correlation between some variables in the working life of 
dentists and their answers about the worry of not being able 
to finish the work, the thought of not being useful, feeling 
unhappy and feeling inadequate were analyzed by Spearman 
correlation test. As the number of patients seen per day 
increased, there was an increase in the feeling of not being 
useful (r=0.213, p=0.018) and feeling unhappy (r=0.290, 
p=0.001). There was no correlation between the total years of 
service in the profession and the duration of service in the 
last unit of employment and the anxiety of not being able to 
complete the work, feeling unhappy and feeling inadequate.

The status of working night shifts and working in pandemic-
related tasks during the pandemic compared with the status 
of worrying about not being able to finish work, feeling 
unhappy, feeling inadequate and feeling inadequate. It 
was found that those who worked night shifts had higher 
unhappy feeling scores (p=0.005). The unhappy feeling 
scores and thoughts of not being useful were found to be 
significantly higher in those who took tasks related to the 
COVID-19 pandemic (p=0.045 and p=0.041 -Fisher's Exact 
test-, respectively).

DISCUSSION

In our study, data on general demographic information, 
health status, OHS services, occupational accidents and 
occupational diseases, OHS risks and precautions taken, and 
psychosocial status of dentists in working life were obtained. 

In our study, 35% of the physicians who responded to our 
survey had occupational accidents. Of these accidents, 66% 
were identified as penetrating sharps injuries. In a study 
conducted in the United States of America, it was determined 
that 20% of percutaneous penetrating sharps injuries reported 
by healthcare workers were reported by oral and dental health 
personnel. It was observed that 66.7% of these notifications 
were made by dentists.19 In another study, nurses accounted 
for more than half of the cases, and the majority of affected 
workers were female.20 Shimoji et al.1 found that 50-60% 
of oral and dental health personnel sustained penetrating 
sharps injuries and 88% were exposed to blood and body fluid 
splashes. 

In a study conducted in the UK, it was estimated that 
penetrating sharps injuries were detected approximately 
10 times less than the actual situation.9 In Shimoji's study,1 
30.3% of those who sustained a penetrating sharps injury 

Table 3. The relationship between OHS services and occupational injuries

Occupational injury

No n (%) Yes n (%) p

OHS training
No 6 (40) 9 (60)

0.042*
Yes 74 (68.5) 34 (31.5)

Periodic examination 
No 20 (58.8) 14 (41.2)

0.403
Yes 60 (67.4) 29 (32.6)

Fitness for work assessment
No 34 (60.7) 22 (39.3)

0.448
Yes 46 (68.7) 21 (31.3)

OHS: Occupational health and safety, p˂0.05 significant
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reported it. When evaluated accident-specifically, it was 
found that 10.3% of dentists reported penetrating sharps 
injuries and 15.5% of splash injuries. In our study, the rate of 
reporting after occupational accidents was 41.7%. However, 
no occupational accident was reported in case of biological 
material splashing.

In our study, 74.8% of dentists stated that there was no local 
exhaust ventilation system against dust and biological agents, 
and 68.3% stated that there was no general ventilation system. 
In a study conducted in Nigeria, 72.2% of the participants 
stated that ambient ventilation was adequate.6 In our study, 
79.7% of the participants stated that personal protective 
equipment was available and used regularly. In Shimoji's 
study,1 compliance with PPE use was reported as 60.3%.

In a study conducted in dentists, 47% of the dentists surveyed 
stated that they had work-related musculoskeletal disorders. 
It was found that dentists who reported having these 
disorders were older, had longer working hours and worked 
longer.13 A systematic review found that the prevalence of 
musculoskeletal pain in dentists ranged from 64 to 93%.21 
In a study from Australia, 87% of dentists surveyed reported 
experiencing at least one work-related musculoskeletal 
symptom in the past year.22 In a study conducted in Nigeria, 
musculoskeletal disorders were found to be the most 
frequently reported occupational health problem among oral 
and dental health personnel.6 In a study conducted in oral 
dental health workers in Turkiye, musculoskeletal disorders 
were reported as the most frequently reported work-
related health problem.23 In a systematic review, the annual 
prevalence of musculoskeletal disorders affecting at least one 
body region was reported to range between 68% and 100%.24 
In our study, like the literature, musculoskeletal disorders 
were the most frequently complained health problem by 
dentists. 66.7% of the participants stated that they had these 
musculoskeletal disorders as occupational diseases.

Studies in Latin America have shown that the COVID-19 
pandemic process and its restrictions had negative effects 
on dentists' perceived stress and subjective well-being.25,26 A 
study conducted in Italy also showed that dentists experienced 
feelings of worry, anxiety, and fear during the COVID-19 
pandemic.27 In a review in 2025, work-related stress was 
reported to be widespread and to be associated with mental 
health outcomes such as burnout syndrome, emotional 
exhaustion, and suicidal ideation, among dental personnel.28 
In our study, unhappy feeling scores and thoughts of not 
being useful were found to be significantly higher in those 
who worked in relation to the COVID-19 pandemic.

Limitations

The main limitation of the research is the low response rate 
since the questionnaires were not applied face-to-face. For 
this reason, it only reflects the views of those who responded 
to the research and is not generalizable to any group. 

CONCLUSION

The results of the study showed that dentists in Ankara 
province were in good condition in terms of OHS services. 
Although the presence and use of personal protective 
equipment was appropriate in terms of OHS risks, it was 

thought that there were deficiencies in local and general 
exhaust ventilation systems. In addition, the presence 
of ergonomic risk factors such as abnormal posture and 
prolonged standing, which may cause musculoskeletal system 
disorders, drew attention. It was observed that radiation 
exposure was low, and protective measures were observed 
in cases where there was radiation exposure. A low level of 
awareness in terms of occupational accident notifications was 
observed.

In the light of all these findings, training in ergonomics 
and corrective actions in the work environment are 
required. Fitness for work assessments of employees with 
musculoskeletal disorders should be conducted again 
to identify and eliminate situations that will cause the 
progression of their diseases. It is recommended that 
technical corrections be made to ventilation systems to 
reduce exposure to biological and inorganic dust and aerosols 
in the work environment. 

It would be appropriate to eliminate the deficiencies in 
the legally mandatory periodic examinations, recruitment 
examinations and OHS trainings. In addition, it is 
recommended that training and administrative measures be 
used to overcome the deficiencies in the legally mandatory 
reporting of occupational accidents.
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INTRODUCTION

Bone repair materials are crucial in orthopedic surgery, 
trauma repair, and dentistry due to the increasing incidence 
of bone defects arising from trauma, infection, and tumor 
resection. Traditional bone grafts include autografts, 
allografts, and synthetic materials. Autografts remain the gold 
standard; however, they are limited by donor site morbidity, 
secondary surgical requirements, immune rejection, and the 
risk of disease transmission.1

Consequently, synthetic biodegradable materials have 
become a focal point of research, offering design flexibility, 
controlled degradation rates, and the potential to reduce 
patient morbidity.2 

Biodegradable materials are generally categorized into bio-
inert and bioresorbable (biodegradable) types. Bio-inert 
materials, such as titanium and stainless steel, have a long 
history of clinical success but remain permanently in the 
body unless removed surgically. In contrast, biodegradable 
materials gradually transfer mechanical load to healing 
tissue, thereby mitigating stress shielding and eliminating the 
need for secondary surgery.3

The primary classes of biodegradable biomaterials are 
polymers, magnesium-based metals, and ceramics.4

This review presents an in-depth discussion of their 
physicochemical properties, degradation mechanisms, mechanical 

characteristics, biocompatibility, and current clinical and 
experimental applications.

BIODEGRADABLE MAGNESIUM-BASED 
METALS 

Overview

Magnesium (Mg) and its alloys are promising biodegradable 
metals due to their favorable density, elastic modulus, 
biocompatibility, and bioactive degradation products.5

Mg-based metals corrode in vivo, producing Mg2+ ions that 
are absorbed or excreted by the body. Their mechanical 
properties surpass those of polymers and ceramics, making 
them suitable for load-bearing applications. Despite their 
excellent biocompatibility, the rapid corrosion rate of Mg 
alloys limits their clinical applications.6 

Current Studies on Magnesium Alloys 

Commercial alloys:

AZ31B, AZ91, and WE43: Commercial alloys such as AZ31B, 
AZ91, and WE43 were initially developed for engineering 
purposes. While biocompatible, some alloys release Al 
and rare earth elements, raising toxicity concerns. Pure 
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Mg exhibits uniform degradation but limited mechanical 
strength.7

MgeCa alloys: Calcium-containing alloys (Mg-Ca) 
provide densities similar to bone and release Mg2+ and 
Ca2+ ions to enhance osteogenesis. Mg-Ca alloys exhibit 
good biocompatibility, promoting osteoblast and osteocyte 
activity.8 

MgeZn alloys: Zinc addition improves corrosion resistance 
and mechanical strength. Mg-6% Zn alloys demonstrate 
tensile strength of 279.5 MPa and elongation of 18.8%, with 
controlled degradation in vivo and minimal cytotoxicity.9 

MgeRE alloys: Rare earth element alloys such as Mg-Y, 
Mg-Gd, and Mg-Nd show enhanced corrosion resistance 
and mechanical performance. Mg-Nd alloys exhibit 
slower degradation, making them promising for long-term 
implants.10

Degradation Mechanisms

Mg alloys corrode via electrochemical reactions producing 
Mg(OH)2 and H2 gas. Chloride ions accelerate corrosion 
through pitting, while phosphate, carbonate, and protein 
layers can inhibit corrosion. Stress corrosion cracking is a 
critical concern for load-bearing applications.

Applications in Bone Repair

Mg alloys are investigated for screws, plates, and porous 
scaffolds. Their use in load-bearing bones is limited by rapid 
degradation, gas evolution, and mechanical weakening. 
Surface modifications such as anodization, micro-arc 
oxidation, electrodeposition, and biomimetic coatings are 
explored to enhance corrosion resistance.

BIODEGRADABLE POLYMERS	  

Overview

Biodegradable polymers are widely used in tissue engineering 
and bone repair implants due to their versatility and 
processability. Polymers can be natural or synthetic. Natural 
polymers, such as collagen, fibrin, chitosan, and hyaluronic 
acid, are biocompatible but often have limited mechanical 
strength, unpredictable degradation rates, and potential 
immunogenicity. Synthetic polymers, including polylactic 
acid (PLA), polyglycolic acid (PGA), polycaprolactone (PCL), 
and polyhydroxybutyrate (PHB), allow precise control over 
mechanical properties and degradation kinetics.11 

Polymers consist of macromolecules with covalently bonded 
monomeric units, which can be arranged linearly, branched, 
or cross-linked. They may exhibit amorphous, crystalline, or 
semi-crystalline regions, which influence their mechanical 
behavior and degradation. Temperature-dependent properties 
such as the glass transition temperature (Tg) are critical, 
with Tg values above physiological temperature preferred to 
maintain structural integrity in vivo.

Common Biodegradable Polymers 

Polycaprolactone (PCL): PCL is a hydrophobic aliphatic 
polyester with lower degradation rates than PLA or PGA 
due to its high crystallinity. It possesses excellent flexibility, 
drug permeability, and machinability, making it suitable for 

long-term implants and drug delivery systems.12 PCL can be 
processed via extrusion, injection molding, and 3D printing.

Polyglycolic acid (PGA): PGA is a highly crystalline aliphatic 
polyester synthesized via ring-opening polymerization. 
Its hydrophilicity results in rapid hydrolytic degradation, 
reducing tensile strength to approximately 50% within 14 days 
post-implantation. PGA is frequently copolymerized with 
PLA to form PLGA, which provides tunable degradation rates 
suitable for surgical sutures and bone repair applications.13 
PLGA-based materials include Vicryl® and Polyglactin 910, 
widely utilized in clinical practice.

Polylactic acid (PLA): PLA is among the most extensively 
studied biodegradable polymers. Derived from renewable 
resources such as corn starch, PLA can exist in L-PLA 
(mostly crystalline) and DL-PLA (mostly amorphous) forms. 
Crystalline L-PLA exhibits slower hydrolysis and higher 
mechanical strength, whereas DL-PLA degrades more 
rapidly.14 PLA has been employed in sutures, screws, rods, 
and scaffolds, demonstrating biocompatibility and FDA 
approval for clinical use.

Poly-para-dioxanone (PDS): PDS is a synthetic biodegradable 
polyester with high mechanical flexibility, biocompatibility, 
and bioabsorbability. Commonly used in fracture fixation 
and controlled drug delivery, PDS degrades over months 
in vivo, allowing gradual transfer of mechanical load to 
regenerating bone.15 

Polyhydroxybutyrate (PHB): PHB is a highly crystalline 
biopolymer produced by bacterial fermentation. Its excellent 
stereoregularity and absence of catalyst residues make it 
an ideal model material for polymer studies. However, its 
brittleness and narrow processing window limit direct 
clinical application.16 PHB is often blended with other 
polymers to improve mechanical properties and decrease 
brittleness.

Physicochemical and Mechanical Properties

Polymer properties such as tensile strength, elongation at 
break, and modulus depend on stereochemistry, molecular 
weight, and processing history. PLLA exhibits higher 
mechanical strength and slower degradation than PDLA, 
making it suitable for load-bearing applications. PLGA offers 
tunable properties by adjusting the ratio of lactide to glycolide 
units.17

Degradation Mechanisms

Polymers degrade primarily through hydrolysis and enzymatic 
action. Ester bond cleavage converts macromolecules to 
oligomers, eventually yielding carbon dioxide and water. 
Degradation rates are influenced by crystallinity, molecular 
weight, stereochemistry, and the local physiological 
environment.

Applications in Bone Repair

Polymers are used in screws, pins, plates, and scaffolds 
for non-load-bearing and partially load-bearing bones. 
Biodegradable polymers reduce stress shielding, avoid 
secondary surgeries, and can be combined with bioactive 
molecules to promote osteogenesis. Clinical products include 
Lactosorb® (PLGA) and Natureworks PLA®. 
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BIODEGRADABLE/BIORESORBABLE 
CERAMICS

Overview

Ceramics, including hydroxyapatite (HA), tricalcium 
phosphate (TCP), and bioactive glasses, are used for bone 
and dental defect repair.18 They are categorized as bio-inert, 
bioactive, or bioresorbable based on interactions with tissue.

Common Bioresorbable Ceramics 

Hydroxyapatite (HA): Synthetic HA is highly crystalline 
with composition Ca10(PO4)6(OH)2, closely resembling bone 
mineral. HA is osteoconductive, biocompatible, and can 
act as a carrier for osteoinductive factors. Clinical use is 
primarily in non-load-bearing bone defects.

Tricalcium phosphate (TCP) (Ca3(PO4)2): TCP is resorbable, 
with higher degradation rates than HA. Implants facilitate 
bone ingrowth and are resorbed by osteoclastic activity.19 

Bioactive glass-ceramics: Bio-glass forms HA microcrystals 
on surfaces, providing strong bonding with bone. It is used 
in craniofacial reconstruction, bone defect filling, and dental 
applications. Bio-glasses maintain superior mechanical 
strength compared with others.20

Physicochemical and Mechanical Properties

Bioresorbable ceramics generally exhibit lower mechanical 
strength than bio-inert ceramics. Non-porous HA and 
cerabone A/W glass-ceramics show the highest strength 
among bioactive materials but remain less fracture-resistant 
than ZrO2 ceramics.

Degradation Mechanisms

Bioresorbable ceramics degrade via solution-driven and 
cell-mediated processes. Osteoclasts, mesenchymal cells, 
and macrophages facilitate resorption, which is influenced 
by implantation site and protein interactions. Gradual 
replacement by lamellar bone occurs during physiological 
remodeling.

Applications in Bone Repair 

Bioresorbable ceramics are applied in cranial, maxillofacial, 
and dental reconstruction, as well as in joint and periodontal 
repair. Commercial products include Depuy Spine Conduit® 
(TCP), Medtronic MasterGraft® (HA/TCP), Stryker Vitoss® 
(TCP), and Stryker Cortoss® (bioactive glass).

SUMMARY AND FUTURE PERSPECTIVES

Biodegradable polymers, Mg-based metals, and bioresorbable 
ceramics each offer unique advantages in bone repair 
applications. Polymers provide tunable degradation and 
flexible processing but may exhibit limited mechanical 
strength. Mg alloys offer load-bearing capacity and bioactive 
degradation products but require corrosion control.21 
Ceramics provide excellent osteoconductivity but are brittle 
and mechanically weaker.22

Future research should focus on optimizing material 
properties, degradation kinetics, and bioactivity.23 Composite 
materials combining polymers, metals, and ceramics may 

harness the advantages of each class. Surface modifications, 
alloying strategies, and doping of ceramics can enhance 
mechanical and biological performance. Personalized 
approaches, including 3D-printed scaffolds and patient-
specific implants, are expected to improve clinical outcomes.

CONCLUSION

As a result, the development of biodegradable materials 
for bone repair continues to advance rapidly, offering new 
opportunities for safer, more effective, and patient-specific 
orthopedic treatments. Continued interdisciplinary research 
integrating materials science, biology, and clinical practice is 
essential to translate these materials into widespread clinical 
application.
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ABSTRACT
Papillon-Lefèvre syndrome (PLS) is a rare genetic disorder with autosomal recessive inheritance, typically manifesting in 
childhood. The hallmark features include palmoplantar hyperkeratosis and premature loss of teeth. Additional associated 
findings may include psoriasiform plaques on the knees and elbows, hyperhidrosis, recurrent pyogenic infections, intracranial 
calcifications, and both physical and mental developmental delays. This case report presents a 5-year-old child who was 
admitted to the Faculty of Dentistry at Kırıkkale University with tooth loss and was subsequently diagnosed with PLS, 
accompanied by a review of the relevant literature. 
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INTRODUCTION
Papillon–Lefèvre syndrome (PLS), first described by 
Papillon and Lefèvre in 1924, is a rare hereditary disorder 
that manifests during childhood.1 It is characterized by 
palmoplantar hyperkeratosis and premature loss of both 
primary and permanent dentition due to severe periodontitis. 
Although the precise pathogenesis of PLS remains 
incompletely understood, it is known to result from mutations 
in the cathepsin C (CTSC) gene, which follows an autosomal 
recessive inheritance pattern.2 PLS is regarded as a subtype 
within the genetically and clinically heterogeneous group 
of palmoplantar keratodermas. Consanguineous marriages 
play a significant role in its occurrence, as the likelihood of 
inheriting the same defective CTSC allele from both parents 
increases in such unions. The estimated prevalence of PLS is 
between 1 and 4 cases per million individuals.3,4

This report presents a 5-year-old female patient who was 
admitted to the Faculty of Dentistry at Kırıkkale University 
with a complaint of tooth loss and was subsequently 
diagnosed with PLS after palmoplantar hyperkeratosis was 
detected during systemic evaluation. The aim of this report 
is to emphasize the importance of a thorough anamnesis and 
comprehensive systemic examination.

CASE
A 5-year-old female patient was admitted to the Faculty 
of Dentistry at Kırıkale University with a chief complaint 

of tooth loss. According to her parents, the patient had 
experienced spontaneous loss of teeth without any signs of 
dental caries, beginning at the age of two. Systemic evaluation 
revealed thickening of the skin on the palms and soles, for 
which she had been using topical treatments. The parents 
reported that hyperkeratosis and fissures on the palms and 
soles had first appeared when the child was one month old, 
and that regular use of dermatology-prescribed topical 
medications had resulted in significant improvement of the 
symptoms.

Family history revealed that the parents and two siblings were 
healthy, with no similar dermatologic or dental conditions, 
and that the parents were second-degree relatives.

Intraoral examination showed that all primary teeth, except 
for three molars, were missing. The remaining teeth exhibited 
gingival recession with root exposure and severe periodontal 
destruction. Radiographic evaluation demonstrated 
horizontal alveolar bone loss without evidence of root 
resorption (Figure 1). Based on these findings, the patient was 
referred to the Departments of Pediatrics and Dermatology 
with a preliminary diagnosis of PLS.

During pediatric evaluation, the patient was found to have 
been born via cesarean section with a birth weight of 2800 g 
following an uneventful pregnancy. There were no complaints 
during the neonatal period and no history of serious 
infections or additional diseases. Physical examination 
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revealed a height of 102 cm (3rd percentile) and a weight of 17 kg 
(25th-50th percentile). Since the results of investigations for 
short stature were within normal limits, it was considered 
that the patient’s dental problems might have adversely 
affected her nutrition and, consequently, her growth. 
Therefore, dietary modifications were recommended. Mental 
development was assessed as normal, and no abnormalities 
were detected in other systemic examinations. Laboratory 
investigations were unremarkable except for a 25(OH) vitamin 
D level of 18 ng/ml. Echocardiographic evaluation revealed 
no pathological findings. The patient was subsequently 
referred to the Department of Medical Genetics for genetic 
counseling.

On dermatological examination, no remarkable findings 
were observed other than hyperkeratosis and fissures on 
the plantar surfaces. The skin appendages and mucous 
membranes appeared normal, and there were no pathological 
findings such as sweating abnormalities or arachnodactyly 
(Figure 2). A skin biopsy was obtained from the plantar 
region to differentiate among psoriasis, pityriasis rubra 
pilaris, and PLS.

Histopathological examination revealed diffuse hyperkeratosis 
with focal areas of parakeratosis. Although the 
histopathological findings were not diagnostic for PLS, 
they excluded other dermatoses such as psoriasis, pityriasis 
rubra pilaris, and eczema. There were no acquired causes of 
keratoderma, such as dermatitis, chemical exposure, or drug 
use. Because early tooth loss accompanied keratoderma and 
no additional cutaneous findings were present, hereditary 
keratoderma disorders such as Mal de Meleda and Unna–Thost 
syndrome were considered unlikely.

Radiographs of the hands, feet, and long bones were 
obtained to evaluate for Haim–Munk syndrome, which is 
characterized by keratoderma and premature tooth loss and 
is regarded as a severe variant of PLS. No abnormalities were 
detected on radiography. DNA sequence analysis of the CTSC 
gene revealed a homozygous frameshift mutation (c.378delG). 
Based on these genetic and clinical findings, a definitive 
diagnosis of PLS was established.

For the treatment of keratoderma, topical corticosteroids and 
emollients containing 20% urea were prescribed. The family 
declined systemic therapy due to potential adverse effects. The 
patient continues to be followed regularly by the departments 
of dentistry, pediatrics, and dermatology.

DISCUSSION
PLS is a rare autosomal recessive disorder characterized by 
palmoplantar keratoderma and premature tooth loss resulting 
from severe periodontal destruction. Approximately 250 
cases have been reported in the literature. Additional clinical 
manifestations may include intracranial calcifications, 
psoriasiform plaques over the knees and elbows, nail 
abnormalities, hyperhidrosis, recurrent pyogenic infections, 
and developmental delay in physical and mental growth. 
Although symptoms typically emerge between 6 months and 
4 years of age, late-onset cases have also been described.2-4

The disease results from mutations in the CTSC gene located 
on chromosome 11q14–q21.5,6 CTSC is a lysosomal cysteine 
protease that plays a key role in activating several serine 
proteases involved in immune and inflammatory responses. 
The CTSC gene is primarily expressed in epithelial tissues 
such as the palms, soles, knees, and keratinized oral gingiva, 
and is also present in osteoclasts.6-9

Premature loss of both primary and permanent teeth is a 
hallmark of PLS. Typically, complete loss of the primary 
dentition occurs by four years of age, whereas permanent 
teeth are lost by adolescence.3 In our patient, tooth mobility 
and spontaneous exfoliation of deciduous teeth began around 
two years of age; at examination, only four molars remained. 
The primary cause of tooth loss in PLS is aggressive 
periodontitis.10 Studies suggest that alterations in the oral 
microbiome contribute to the pathogenesis of periodontitis by 
promoting the proliferation of specific pathogenic species.10-13   
Other studies implicate immune dysfunction, citing impaired 
chemotaxis and phagocytosis of polymorphonuclear 
leukocytes (PMNLs), reduced integrin expression, and 
increased superoxide production.14-17 However, some 
reports have demonstrated preserved PMNL chemotaxis 
and normal peripheral lymphocyte populations.18-21  These 
findings support a multifactorial pathogenesis involving both 
microbial and host-related factors.

In young children presenting with early tooth loss, the 
differential diagnosis should include leukemia, neutropenia, 
hypophosphatasia, Langerhans cell histiocytosis, and 
Chediak–Higashi syndrome.22-23 These conditions were 
excluded in our case based on clinical and laboratory 
evaluations.

Periodontitis has also been linked to systemic conditions 
such as cardiovascular disease. It is recognized as a risk 
factor for bacterial endocarditis and may contribute to 
valvular damage.22,23 In our patient, both clinical and 

Figure 1. Intraoral photographs showing severe gingival recession, alveolar 
bone loss, and remaining primary molars in a 5-year-old patient with suspected 
Papillon-Lefèvre syndrome

Figure 2. Palmar and plantar hyperkeratosis in a child with suspected Papillon-
Lefèvre syndrome. Images show dry, thickened skin and fissures on the soles of 
the feet and mild hyperkeratosis on the palm
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echocardiographic evaluations revealed no cardiac 
abnormalities.

The cutaneous and dental manifestations of PLS may not 
appear simultaneously.3 One study reported no correlation 
between the severity of dermatologic and periodontal 
involvement, noting that skin lesions do not regress with 
age.24 In our patient, palmoplantar keratoderma began at one 
month of age and regressed notably after thİe first year of life.

Palmoplantar keratoderma, the primary cutaneous 
manifestation of PLS, typically develops between 6 months 
and 4 years of age. It presents as sharply demarcated, 
erythematous or yellowish hyperkeratotic plaques that may 
extend to the dorsal surfaces of the hands and feet. These 
lesions can impair manual function and cause painful 
fissures on the soles, leading to secondary infections and 
unpleasant odor.2 Additional cutaneous findings may include 
psoriasiform plaques over the knees and elbows, thickened 
or fissured nails, and thinning of scalp hair.3 In the absence 
of dental symptoms, these dermatologic features may lead to 
misdiagnosis as psoriasis, eczema, or dermatophytosis.1 Our 
patient showed only mild plantar keratosis on examination, 
and histopathologic evaluation excluded other dermatoses. 
During infancy, when keratoderma was more pronounced, 
topical treatments were administered for presumed eczema 
and dryness.

Haim–Munk syndrome (HMS) and PLS are phenotypically 
related disorders caused by CTSC gene mutations.25 

Differentiation between the two may rely on identifying 
specific mutation types—such as the homozygous c.378delG 
(p.His127Metfs49)* variant detected in our patient—as 
well as assessing CTSC enzyme activity and exon copy 
number analysis. Although both disorders share similar 
genotypes, they exhibit distinct phenotypic features: 
onychogryphosis, pes planus, arachnodactyly, and acro-
osteolysis are characteristic of HMS. In HMS, cutaneous and 
skeletal manifestations are more severe, whereas periodontal 
involvement tends to be milder compared with PLS.26 PLS, 
generally associated with nonsense mutations in CTSC, is 
considered a milder form, while HMS represents a more 
severe clinical phenotype. Our patient exhibited no nail or 
skeletal abnormalities.26

Recurrent pyogenic infections due to PMNL dysfunction 
are common in PLS. Reported infections include cutaneous 
abscesses as well as hepatic, renal, and pulmonary 
involvement.27,28 In patients with unexplained fever, hepatic 
abscess should be considered. Our patient had no history of 
recurrent or severe infections.

Although developmental delays in PLS have been reported, 
their association with the disease remains uncertain.3 Our 
patient’s cognitive development was normal. Her height was 
at the 3rd percentile and weight between the 25th and 50th 
percentiles. In the absence of familial short stature, vitamin D 
deficiency, anemia, or recurrent infections, it was considered 
that premature tooth loss might have adversely affected 
her nutrition and, consequently, her growth. In addition to 
nutritional consequences, early tooth loss can alter facial 
appearance, cause speech difficulties, and lead to psychosocial 
distress.29 Psychological support by child psychiatrists should 
therefore be recommended. Early diagnosis and timely dental 

intervention are essential for achieving optimal physical and 
emotional development.

Intracranial calcifications represent another potential feature 
of PLS.30 However, cranial imaging was not performed in 
our patient due to her young age and absence of neurological 
symptoms. PLS has also been associated with hearing loss, 
pseudoainhum, and ocular surface squamous neoplasia.31-33 
Although malignant cutaneous neoplasms are rarely 
observed, an increased incidence of malignant melanoma has 
been reported, particularly among Japanese patients.26

The prevalence of autosomal recessive disorders increases 
with consanguinity.30 In this case, the patient was born to 
first-degree consanguineous parents. Genetic counseling was 
provided to the family following identification of the CTSC 
mutation. Accurate diagnosis and optimal management of 
PLS require a comprehensive, multidisciplinary approach 
involving dentistry, pediatrics, dermatology, and medical 
genetics, ideally complemented by child psychiatry and 
nutrition specialists. Treatment should be individualized 
according to clinical presentation and family circumstances.

Dental treatment options for PLS include oral hygiene 
recommendations, antibiotic therapy, prosthodontic 
rehabilitation, and implant placement. However, conventional 
periodontal therapy has generally been ineffective, as 
periodontitis in PLS is aggressive and leads to rapid 
destruction of the alveolar bone.34 Due to severe bone loss, 
prosthetic rehabilitation remains a major challenge in these 
patients.

Dental management may include the use of osseointegrated 
implants, which represent the future rehabilitation plan 
for this case.35 Following implant therapy, functional and 
esthetic oral rehabilitation can be achieved with a pediatric 
prosthesis. Regular follow-up appointments are essential to 
maintain oral hygiene, monitor implant stability, and ensure 
long-term success.

The treatment of palmoplantar keratoderma includes the use 
of topical emollients, corticosteroids, keratolytic agents, and 
systemic retinoids. Systemic retinoids such as isotretinoin, 
acitretin, and etretinate can lead to near-complete 
resolution of keratoderma and are also effective in reducing 
periodontitis and recurrent pyogenic infections.36-38 For the 
management of periodontitis, initiation of systemic retinoid 
therapy is recommended after the eruption of permanent 
teeth.36 However, the long-term use of systemic retinoids 
may be limited by adverse effects, including xerosis, cheilitis, 
musculoskeletal complications, and teratogenicity. Moreover, 
acitretin requires extended contraception for up to two years 
after discontinuation, which further restricts its use.35

In our patient, palmoplantar keratoderma showed marked 
improvement with topical therapies, and there was no 
indication for systemic treatment specifically targeting 
keratoderma. However, considering the potential benefits 
on periodontal disease, acitretin therapy was recommended 
to the family after consultation with the department of 
dentistry. After being informed about the possible benefits 
and adverse effects of systemic retinoid therapy, the family 
declined treatment. Regular follow-up with the departments 
of dentistry, pediatrics, and dermatology was therefore 
advised. Because of its rarity and multisystem involvement, 
the diagnosis of PLS is often delayed or overlooked.39
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CONCLUSION
Early diagnosis, timely initiation of treatment, and regular 
multidisciplinary follow-up can significantly improve the 
patient’s quality of life. Through this case report, we aim 
to emphasize the importance of detailed medical history 
taking, comprehensive systemic evaluation, and collaborative 
multidisciplinary care in patients presenting with findings 
involving multiple organ systems.
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ABSTRACT
Aims: This study aimed to assess the prevalence of nasal carriage of Staphylococcus aureus (S. aureus) in patients receiving 
hemodialysis and to evaluate the susceptibilities to mupirocin and fusidic acid in those with nasal carriage of S. aureus.
Methods: A total of 165 hemodialysis patients, 55 (33.3%) females and 109 (66.03%) males, were included in the study. Nasal 
swab samples obtained from the patients were inoculated on mannitol-salt agar (Beslab, Turkey) medium. The media were 
incubated in an oven at 37°C for 72 hours. Methicillin resistance was determined on Mueller-Hinton agar medium with 
cefoxitin disk (Bioanalyse, Turkey), and mupirocin and fusidic acid susceptibilities were determined by disk diffusion method 
with the discs of these antibiotics (Bioanalyse, Turkey). 
Results: A total of 14 patients (8.48%) exhibited nasal carriage of S. aureus, comprising 9 patients (5.45%) with methicillin-
sensitive S. aureus (MSSA) and 5 patients (3.03%) with methicillin-resistant S. aureus (MRSA). Of a total of 5 MRSA strains, 1 
was resistant to mupirocin, and 1 was resistant to fusidic acid. Of a total of 9 MSSA strains, 2 were resistant to mupirocin and 2 
were resistant to fusidic acid. It was determined that mupirocin and fusidic acid resistance was higher in MSSA strains. 
Conclusion: In our study, the rate of S. aureus nasal carriage in hemodialysis patients was found to be low. In addition, the 
resistance rates of MSSA strains to mupirocin and fusidic acid, which are topical antibiotics that can be used in the eradication 
of S. aureus nasal carriage, were higher than the resistance rates of MRSA strains to mupirocin and fusidic acid. We think that 
planning the eradication of nasal carriage in dialysis patients according to mupirocin and fusidic acid susceptibility results will 
increase the eradication success. 
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INTRODUCTION
Infections in hemodialysis patients and end-stage renal 
failure patients are an important cause of mortality and 
morbidity. Hemodialysis patients are in the risk group in 
terms of methicillin-resistant Staphylococcus aureus (MRSA) 
infection and colonization.1 MRSA and coagulase-negative 
staphylococci are commonly identified as etiological agents 
of catheter-associated bacteremia in hemodialysis patients, as 
well as peritoneal dialysis catheter infections and peritonitis 
in peritoneal dialysis patients. The elevated resistance rate to 
mupirocin, a topical antibiotic employed in the elimination 
of Staphylococcus aureus (S. aureus) nasal carriage in these 
patients, constitutes a significant issue.2 The most frequently 
colonized body site of S. aureus is the nose. It has been reported 
that nasal carriage of S. aureus plays an important role in the 
pathogenesis of infections due to this agent.4-6

Studies have reported that the rates of S. aureus nasal carriage 
in diabetic patients, hemodialysis patients, intravenous drug 
addicts, and patients with HIV infection are higher than the 
population.4-10 The relationship between S. aureus nasal carriage 
in hemodialysis patients and infections developing due to this 
agent has been shown in many studies. It has been reported 
that the rates of bacteremia and catheter-related infections 
are higher in S. aureus nasal carriers than in non-carriers.3,5,7,8 

MRSA have an important place in staphylococcal infections. 
Many studies have reported the relationship between nasal 
MRSA carriage and MRSA infections. The main risk factors 
for MRSA nasal carriage are hospitalization, broad-spectrum 
antibiotic use, surgical intervention, residence in a nursing 
home, presence of hospital personnel in the family, etc.1,3-5 
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This study aimed to ascertain the prevalence of nasal carriage 
of S. aureus in hemodialysis patients, identify the related risk 
factors, and evaluate susceptibilities to mupirocin and fusidic 
acid in patients with nasal carriage of S. aureus.

METHODS
A total of 165 hemodialysis patients, including 55 (33.3%) 
females and 109 (66.03%) males, who were dialyzed at the 
Private Ankara Balgat Dialysis Center, were included in the 
study. Nasal swab samples obtained from the patients were 
sown on Mannitol-salt agar (Beslab, Turkey) medium. The 
media were incubated in an oven at 37°C for 72 hours. Colonies 
that grew on Mannitol salt agar medium with yellow color 
reflex were evaluated as S. aureus, and the strains with positive 
catalase and coagulase tests were evaluated as S. aureus. MRSA1 
strains was determined on Mueller Hinton agar medium with 
cefoxitin disk (Bioanalyse, Turkey), and mupirocin and fusidic 
acid susceptibilities were determined by disk diffusion method 
with the discs of these antibiotics (Bioanalyse, Turkey).

The mean age of the patients was 52±12.08 years. For the 
study, a patient consent form was obtained from hemodialysis 
patients, and ethics committee approval was obtained from 
Ankara Bilkent City Hospital Medical Research Scientific 
and Ethical Evaluation Board (Date: 04.12.2024, Decision 
No: TABED 1-24-384). All procedures were carried out in 
accordance with the ethical rules and the principles of the 
Declaration of Helsinki.

Statistical Analysis
SPSS (Statistical Package for the Social Sciences) is a software 
program used by researchers in various disciplines for 
quantitative analysis of complex data. A Chi-square test 
was used in the statistical analysis; p≤ 0.05 was considered 
statistically significant.

RESULTS
Among the 165 hemodialysis patients, nasal carriage of S. 
aureus was identified in 14 (8.48%) individuals, with 9 (5.45%) 
exhibiting methicillin-sensitive Staphylococcus aureus (MSSA) 
nasal carriage and 5 (3.03%) displaying methicillin-resistant 
Staphylococcus aureus (MRSA) nasal carriage. 

Of a total of 5 MRSA strains, 1 was resistant to mupirocin, and 
1 was resistant to fusidic acid. Of a total of 9 MSSA strains, 2 
were resistant to mupirocin and 2 were resistant to fusidic acid. 
It was determined that mupirocin and fusidic acid resistance 
was higher in MSSA strains (Table 1).

All patients who grew MRSA and MSSA in nasal cultures had 
a history of antibiotic use in the last 6 months and hospital 
or outpatient clinic admission in the last year as risk factors. 
Congestive heart failure was present in 3 patients with MRSA 
and 7 patients with MSSA nasal cultures. Diabetes mellitus 
was present in one patient with MRSA growth and in two 
patients with MSSA growth. Two patients who grew MSSA in 

nasal culture had a history of surgical intervention, and one 
patient had a family history of healthcare personnel. None of 
the patients who grew MRSA and MSSA in nasal cultures had a 
history of nursing home stay, hospitalization in the last 1-year, 
immunosuppressive treatment, or malignancy. The risk factors 
in patients with MRSA and MSSA growth in nasal cultures are 
shown in Table 2.

DISCUSSION
S. aureus nasal carriage plays a key role in the pathogenesis 
and epidemiology of S. aureus infections.3,4,7 S. aureus nasal 
carriage rates in hemodialysis patients and patients receiving 
continuous outpatient peritoneal dialysis treatment have been 
reported to be higher than those in the general population.4-8 
S. aureus infections are common in hemodialysis patients due 
to hospitalization, immunosuppression, invasive interventions 
(hemodialysis catheter, subclavian catheter, etc.), frequent 
antibiotic use and high staphylococcal colonization on the skin 
and nose.4,5

Nasal carriage of S. aureus is one of the most important risk 
factors in the pathogenesis of catheter infections, bacteremia, 
and sepsis in hemodialysis patients.4-13

Compared to the general population, hemodialysis patients 
have been reported to be more colonized with S. aureus. 
Scheuch et al.14 found S. aureus carriage in an average of 40% of 
hemodialysis patients in their cross-sectional study, while the 
carriage rate in the general population was reported as 27%.

Dialysis patients are often exposed to S. aureus due to their 
regular stay in dialysis centers, hospitals, and nursing homes. 
In studies, the rate of S. aureus carriage was reported as 51% 
in hemodialysis patients, 43% in patients receiving continuous 
outpatient peritoneal dialysis treatment, and 37% in the normal 
population.3,4,14

S. aureus is one of the most common causative agents of 
catheter-related bacteremia and sepsis in hemodialysis 
patients.15 The eradication of S. aureus nasal carriage with 
topical antibiotics in patients undergoing hemodialysis and 
peritoneal dialysis has been shown to significantly reduce 
infection rates associated with this pathogen.1,4,5

In studies conducted in hemodialysis patients in Turkey, 
MRSA nasal carriage rates ranging from 1.8% to 40.4% have 
been reported.5 Çelik et al.5 investigated the rate of S. aureus 
nasal carriage and risk factors in 127 patients on hemodialysis. 
In this study, S. aureus nasal carriage was found in 41 (32.3%) 
patients, while MRSA nasal carriage was found in five (3.9%) 
patients. When risk factors were evaluated, a statistically 
significant relationship was found between S. aureus carriage 
and concomitant gastrointestinal disease and history of 
antibiotic use in the last year. In the present study, all of the 
patients with S. aureus nasal carriage had a history of antibiotic 
use within 6 months and a history of admission to a hospital or 
outpatient clinic within the last year as risk factors. In addition, 
it was noteworthy that 10 (71.4%) patients with S. aureus nasal 
carriage had congestive heart failure.   

Risk factors for MRSA nasal carriage in hemodialysis patients 
have been reported as advanced age (≥75 years), prolonged 
hospitalization, history of repeated antibiotic use, and 
proximity to another MRSA colonized area. In the present 
study, the rates of S. aureus and MRSA nasal carriage in 

Table 1. Mupirocin and fusidic acid resistance was identified in MSSA and 
MRSA strains
Agent	 Mupirocin resistant (n) Fusidic acid resistant (n)
MSSA (n:9) 7 7
MRSA (n:5) 1 1
Total (n:14) 8 8
MSSA: Methicillin-sensitive Staphylococcus aureus, MRSA: Methicillin-resistant Staphylococcus 
aureus
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hemodialysis patients were lower than the rates reported in 
the literature. The main risk factors for MRSA and MSSA nasal 
carriage in hemodialysis patients were antibiotic use in the last 
6 months, history of hospital or outpatient clinic admission in 
the last year and congestive heart failure. 

MRSA nasal carriage has been reported to be associated with 
poor clinical outcomes in outpatients on hemodialysis. Early 
identification of colonized patients, isolation, and elimination 
of carriage with a decolonization regimen is an appropriate 
approach to minimize MRSA transmission rates.4,7,13 In 
studies conducted in hemodialysis patients in our country, 
S. aureus nasal carriage rates were reported by Şencan et al.6 
67%, Kurutepe et al.11 33%, and Çelik et al.5 32.3%. The rates of 
MRSA nasal carriage in hemodialysis patients were reported as 
3.9% by Çelik et al.5; 40.4% by Şencan et al.6; 11% by Kurutepe 
et al.11; and 1.8% by Mutlu et al.12   Cesur et al.9 found S. aureus 
nasal carriage in 23 (22.1%) of 104 patients on hemodialysis. 
Of the S. aureus strains isolated from the patients, 22 (95.6%) 
were reported as MSSA, and one (4.34%) as MRSA.

Lu et al.7 reported S. aureus carriage rate as 22% and MRSA 
carriage rate as 2.4%, and Lederer et al.8 reported S. aureus 
carriage rate as 53% and MRSA carriage rate as 12% in 
hemodialysis patients.

Limitations
The limitation of our study is that we could not determine 
whether S. aureus carriage was permanent or transient carriage 
because the patients were not followed up for a long period 
of time. In our study, the rate of S. aureus nasal carriage was 
found to be low in hemodialysis patients. Possible reasons for 
this may be that hemodialysis patients apply to dialysis centers 
on a daily basis, attention is paid to infection control measures 
in the dialysis center, and mupirocin pomade is applied to 
patients with nasal carriage. 

CONCLUSION
Our study found that MSSA strains were more likely to be 
resistant to mupirocin and fusidic acid than MRSA strains 
were. Mupirocin and fusidic acid are topical antibiotics that 
can be used to get rid of S. aureus nasal carriage. In conclusion, 
we think that planning the eradication of nasal carriage in 
hemodialysis patients according to mupirocin and fusidic acid 
susceptibility results will increase the eradication success.
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Table 2. Risk factors in patients with MRSA and MSSA growth in nasal cultures

Risk factors

Reproductive        
agent

DM
(n*)

Antibiotic 
use in 
the last 6 
months

History of 
admission to 
hospital or 
outpatient 
clinic in the 
last year CHF

History of 
Surgical 
Intervention

Presence 
of health 
personnel 
in the 
family

Staying in a 
care home

Hospitalization 
in the last 1 year

History of 
immunosuppressive 
therapy or 
malignancy

MRSA (n:5) 1/5 5/5 5/5 3/5 0/5 0/5 0/5 0/5 0/5
MSAA (n:9) 2/9 9/9 9/9 7/9 2/9 1/9 0/9 0/9 0/9
Total 3/14 14/14 14/14 10/14 2/14 1/14 0/14 0/14 0/14
MRSA: Methicillin-resistant Staphylococcus aureus, MSSA: Methicillin-sensitive Staphylococcus aureus, n*: Patient number, DM: Diabetes mellitus, CHF: Congestive heart failure
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