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Abstract Introduction: The SCALP block is an important regional anesthesia method. In this study, we analyzed the 

SCALP block model for the first time in a rat model. Materials and Methods: In this study, 16 rats were 

divided into four different groups. Six nerve blocks were planned in both halves of the skull for the SCALP 

block, and three entry points were determined for each. Bupivacaine (Marcaine, AstraZeneca) 0.5 mg/kg was 

injected in the "low-dose" group, 1 mg/kg in the "medium-dose" group, 2 mg/kg in the "high-dose" group, and 

4 mg/kg in the "very high-dose" group. A midline fronto-occipital incision was made, and a craniectomy was 

performed. At 0, 30, 60, 90, and 120 minutes after the surgical procedure, the rats were evaluated using the 

Rat Grimace Scale, and their pain scores were evaluated. At the end of 2 hours, the rats were sacrificed, blood 

samples were taken, and methemoglobin levels were studied. Finally, a comparative analysis was performed 

between the four groups. Results: In 30, 60, 90, and 120 minutes after surgery, the differences between the 

grimace scores between low-dose and medium-dose and high-dose and low-dose groups were statistically 

significant (p<0.001). There was no significant difference between the high-dose and very high-dose groups 

regarding the grimace scale (p>0.05). Methemoglobin levels were statistically significantly higher after 

SCALP block with a very high dose of bupivacaine than blockade with a high dose of bupivacaine (p<0.001). 

Therefore, very high-dose bupivacaine injection was not superior to high-dose bupivacaine injection in pain 

control. In addition, very high doses of bupivacaine injection can be associated with increased morbidity and 

mortality due to increased methemoglobin levels. Conclusion: In this SCALP block technique described in 

rats, a 2 mg/kg bupivacaine injection can be considered an appropriate dosage for both safety and efficacy. 
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Introduction 

Regional anesthesia is a safe anesthetic method that can bypass the systemic side effects and 

complications of general anesthetic agents (1). Following the emergence of regional anesthesia 

techniques, significant improvements have been experienced in durations, postoperative 

outcomes, and remission processes of several surgeries. Many studies are showing that SCALP 

block, which is a type of regional anesthesia, is an alternative option in patients with heart 

failure, lung diseases, and metabolic syndrome where the administration of systemic anesthetic 

agents is at high risk, as well as reducing the need for opioids in the postoperative period in 

patients (1,2). Patel et al. published a case series showing that SCALP block significantly 

reduced postoperative opioid use (1). Another case-control study by Festa et al. demonstrated 

the efficacy of SCALP block in postoperative pain control in patients with craniosynostosis 

(2).  

Procedures requiring craniotomy constitute an essential part of neurosurgery practice (3-5). One 

of the significant steps of the rehabilitation process after craniotomy is pain control. 

Postoperative pain may cause hypertension and tissue edema through sympathetic discharge. 

This condition adversely affects wound healing through tissue edema and increases the risk of 

intracranial hemorrhage in the surgical site in the postoperative period (3-5). In this respect, 

proper pain control is essential in ensuring postoperative patient comfort and improving surgical 

outcomes. 

Animal research has become one of the critical components of scientific progress recently. 

Experimental animal models in vivo studies help investigate problems that may be encountered 

in the clinic. In many models, such as the experimental traumatic subarachnoid hemorrhage 

model and experimental spinal cord ischemia-reperfusion model, rats, rabbits, and mice are 

used as subjects (6, 7). However, the literature has previously described no method for SCALP 

block in rats. This study aimed to prepare a protocol to create a model of SCALP block in rats. 
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Materials and Methods 

This experiment was carried out in Ankara NeSa Animal Research Laboratory. The Ankara 

NeSa Animal Research Laboratory Ethics Committee reviewed the research protocol, and the 

ethics committee approval was obtained (10.01.2023/003). In addition, all animals received 

care as per "Principles of Laboratory Animal Care" formulated by the National Society for 

Medical Research and the "Guide for the Care and Use of Laboratory Animals" prepared by the 

National Institute of Health.  

Rats were divided into four equal groups: Low-dose, medium-dose, high-dose, and very high-

dose, with four rats in each group. 

Animal Care 

The animals were kept at room temperature between 18-21 degrees Celcius. The rats were 

injected intramuscularly with xylazine 5 mg/kg (Rompun, Bayer) as a muscle relaxant and 

allowed to breathe spontaneously.  

The SCALP Block Technique 

The supraorbital, supratrochlear, posterior auricular, temporal, zygomatic, major, and minor 

occipital nerves are targeted in this technique. For targeting, three separate injection points were 

determined for both halves of the skull. For the first injection point, the end of the orbital rim 

was determined at 3 mm posterior to the mid-pupillary line. Next, the supraorbital and 

supratrochlear nerve blockade was targeted by entering a 30G insulin injector at a 45-degree 

angle (Figure 1). The second injection point was determined as the junction of the posterior 

zygomatic arch 2 mm anterior and inferior to the ear tragus. Next, the posterior auricular, 

temporal, and zygomatic nerves were blocked by an oblique entry with a 30G insulin injector 

(Figure 1). The third injection point was determined as the junction of the occipital 

protuberance, 4 mm lateral to the mid-sagittal line posteriorly. Finally, the minor and major 
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occipital nerve blocks were targeted by entering with a 30G insulin injector at a 45-degree angle 

(Figure 1). No sedation was performed during the procedure. 

 

Figure 1. Injection points for SCALP block model. A: The first entry point. The end of the orbital rim 

was determined at 3 mm posterior to the mid-pupillary line and targeted by entering a 30G insulin 

injector at a 45-degree angle. B: The second entry point. The junction of the posterior zygomatic arch 2 

mm anterior and inferior to the ear tragus was entered obliquely with a 30G insulin injector. C: The third 

entry point. The junction of the occipital protuberance, 4 mm lateral to the midsagittal line posteriorly, 

was targeted by entering with a 30G insulin injector at a 45-degree angle. D: Prone position after SCALP 

block. 

 

 

Surgical Technique 

A 6-point SCALP block protocol was performed on each animal in four groups. For the block, 

0.5 mg/kg bupivacaine (Marcaine, AstraZeneca) was administered in the low-dose group, 1 

mg/kg in the medium-dose group, 2 mg/kg in the high-dose group, and 4 mg/kg in the very 

high-dose group. 

4



ISSN: 2958-2849  Somalia Turkiye Medical Journal (STMJ) 

Volume 02, No 02 

 
After bilateral SCALP block with a 6-point injection protocol and intramuscular injection of 

xylazine, animals were placed in the prone position (Figure 1). After the scalp was shaved, the 

skin was dissected by a linear incision in the fronto-occipital plane (Figure 2). After the 

periosteum was scraped, fronto-occipital craniectomy was performed (Figure 2). Subsequently, 

the subcutaneous layer and skin were sutured and closed (Figure 2). After closure, the rats were 

placed in cages and recorded with a camera. Pain scores of the rats were performed using the 

Rat Grimace Scale (RGS) at 0, 30, 60, 90, and 120 minutes postoperatively (6). At the end of 

the second hour, the rats were sacrificed by intracardiac puncture and aspiration, and blood 

samples were collected. 

Figure 2. Surgical procedures. A: Shaving the scalp B: Preparing surgical area by draping C: Linear 

incision in the fronto-occipital plane D: Removal of the periosteum E: Craniectomy procedure F: 

Primary closure of the skin 

 

 

Biochemical Evaluation 

Blood gas and methemoglobin levels were studied to evaluate bupivacaine's toxicity. 

Statistical Analysis 

Data collected in groups were analyzed using IBM SPSS Statistics Version 25. The one-way 

ANOVA test was used to determine parametric differences between groups. In addition, 
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descriptive analysis for one numeric variable was used to create plots. Data were presented as 

means and standard deviations. The confidence interval (CI) was computed as 95%, and the 

difference was considered significant when the p-value was lower than 0,05.  

Results 

Sixteen Sprague-Dawley weighing 250-350 grams male rats were used. Each group included 

four rats. In the very high-dose group, 2 of the rats died 30 minutes after completion of the 

surgical procedure, and their blood samples were taken immediately after death. 

The comparative analysis found a statistically significant difference between the low-dose 

group and the other three groups in terms of the 0-minute, 30-minute, 60-minute, 90-minute, 

and 120-minute RGS scores (p<0.001). A statistically significant difference was found in the 

comparison of the medium-dose group with the high-dose and very high-dose groups 

(p<0.001). When blood methemoglobin levels were compared, a statistically significant 

difference was observed between low-dose, medium-dose, high-dose, and very high-dose 

groups (p<0.001) (Figure 3). Since deaths were detected in the very high-dose group, 4 mg/kg 

was considered a lethal dose in the SCALP block. 

In 30, 60, 90, and 120 minutes after surgery, RGS scores were significantly between the low-

dose and medium-dose, medium-dose and high-dose, and low-dose and high-dose groups 

(p<0.001) (Figure 3). However, there was no significant difference between the high-dose 

gand very high-dose groups in terms of RGS scores (p>0.05) (Figure 3). From this point of 

view, it can be suggested that the performance of SCALP block with very high-dose 

bupivacaine does not contribute to the improvement in the pain scale compared with blockade 

using high-dose bupivacaine. In addition, methemoglobin levels were significantly higher 

after SCALP block with very high-dose bupivacaine compared to blockade with high-dose 

bupivacaine (p=0.002) (Figure 4).  
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Thus, it can be suggested that very high doses of bupivacaine used for SCALP block may 

increase the risk of morbidity and mortality due to increased methemoglobin levels. 

 

 

 

Figure 3. Rat grimace scales (RGS) in groups A: 0-minute RGS scores B: 30-minute RGS scores C: 

60-minute RGS scores D: 90-minute RGS scores E: 120-minute RGS scores F: Mean RGS scores in 

groups 
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Figure 4. Methemoglobin levels in groups. 

Discussion 

Numerous studies have been conducted on modeling in animal research in recent decades. Drug 

research, biochemical markers, and imaging techniques could represent samples through these 

models (7, 8). These improvements offer the opportunity to research many fields. On top of 

that, these standardizations were carried to the top with monoclonal experimental animals (9, 

10). This study was planned to define the SCALP block model in Sprague-Dawley rats, species 

that can mimic human physiology significantly.  

There are similar studies in the literature which used sedation and muscle relaxants (11-15). On 

the other hand, some studies used local anesthesia in line with ours (16-19). 

Local anesthetic injections to 6 different points in each half of the skull and SCALP block are 

widely used for many procedures (20). Various studies have been conducted on SCALP block's 

postoperative pain control and neuroprotective and anti-inflammatory effects (21,22). Chen et 

al. evaluated the effects of SCALP block on postoperative pain control and the effects of 
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SCALP block in a meta-analysis including 12 studies (21). These studies showed that SCALP 

block maintained intraoperative hemodynamic stability (22). 

The rat grimace scale is developed to assess pain severity in rats (6,23). Apart from this, 

different tests such as swallowing analysis, cage monitoring, and nesting have also been defined 

in rodents (24). In our study, we used the RGS to evaluate the rats in 30-minute periods and 

assess the pain scale through components such as orbital tightening, nose/cheek flattening, and 

ear and whisker changes. There are also studies on the use of RGS in anesthesia (25). In their 

study, Miller et al. used this scale to evaluate general anesthetic agents' effects (25). The SCALP 

block model described in our study also has the potential to allow the evaluation of local and 

systemic effects of anesthetic agents in future studies that can be performed by applying the 

model. 

Local anesthetics can act as indirect oxidizers in iron metabolism (26). Therefore, they cause 

the development of methemoglobin by oxidizing the iron in hemoglobin. Although they are 

used in local applications, their systemic absorption and side-effect profiles are well-defined 

(27-30). One of the significant complications of SCALP block is methemoglobinemia. 

Methemoglobinemia should be considered in clinical situations with low oxygen saturation 

despite adequate ventilation after local anesthetic admission (26). A blood gas study is sufficient 

for diagnosing methemoglobinemia; most of the current blood gas devices can analyze the 

methemoglobin levels. Hence, we analyzed blood gas after the SCALP block to evaluate the 

presence of methemoglobinemia. 

This study had some limitations. First, although the RGS evaluation is a standardized scoring 

system, the subjectivity of the assessor may affect results. Also, two rats in the very high-dose 

group died within 30 minutes after the completion of the procedure. Finally, the study did not 

include long-term results and provided minimal information on whether the SCALP block 

contributed to late-term postoperative pain control. 
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Conclusion 

The model of SCALP block in rats was defined for the first time in this study, and this article 

is a pioneer for future studies. However, further work is needed to develop and refine this model. 
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Abstract Introduction: Dynamic thiol-disulfide balance has critical roles in regulating antioxidant protection and 

detoxification.Thiol/disulfite levels, which can be easily measured in blood, were investigated in various 

proliferative and inflammatory diseases. It was observed that the changes in this balance were correlated with 

oxidant parameters. In previous studies, it has been shown that oxidative stress increases significantly in acute 

pancreatitis, and it has been shown that these levels are related to the severity of the disease. Owing to acute 

pancreatitis is a severe inflammatory condition; the thiol/disulfide balance may correlate with the severity of 

this disease. Our study investigated thiol/disulfide levels in the experimental pancreatitis model. 

Materials and Methods: In our study, 16 Wistar-Albino male rats were used and divided into two groups as 

experimental and control groups, each group being eight rats. In the experimental group, we generated acute 

pancreatitis with Cerulein. Amylase, lipase, and thiol/disulfide balance were determined from inferior vena 

cava blood sampling with median laparotomy. Results: Amylase and lipase levels were found to be 

significantly different in the experimental group compared with the control group, but there was no significant 

difference in the plasma thiol/disulfide balance. Conclusion: The study results showed that the plasma 

thiol/disulfide level did not reveal the severity of acute pancreatitis. In previous studies, thiol/disulfide levels 

increased in oxidative stress, but this did not happen in our study. The fact that our study was conducted with a 

small group may have caused this situation. There is a need for more comprehensive studies to investigate in 

more detail the plasma thiol/disulfide balance. 

Keywords Thiol/disulfide; Acute pancreatitis; Rats. 

 

Introduction 

Acute pancreatitis is inflammation of the pancreas. It is a common and non-bacterial disease 

characterized by the development of widespread inflammation as a result of autodigestion of 

the pancreas and surrounding tissue by digestive enzymes normally inactive in the pancreas, 

activated due to an etiological factor (1). Although it is most commonly due to gallstones, it 
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can also develop due to alcohol, various drugs, and excess blood lipids. Acute pancreatitis is a 

condition that can range from mild to mortal (2). In previous studies, it has been shown that 

oxidative stress increases significantly in acute pancreatitis, and it has been shown that these 

levels are related to the severity of the disease. However, all the methods used are 

complicated and lengthy methods in clinical practice. With a new method developed by Erel 

et al., thiol/disulfite levels, which can be easily measured in blood, were investigated in 

various proliferative and inflammatory diseases, and it was observed that the changes in this 

balance were correlated with oxidant parameters (3). A sulfhydryl group is formed when a 

hydrogen atom and a sulfur atom come together. Thiols are a class of organic compounds that 

have such sulfhydryl groups attached to a carbon atom, also known as mercaptans. When 

oxidation occurs, a covalent disulfide bond, called the SS bond, is formed with thiols. 

Oxidation of cysteine residues under oxidative stress results in mixed reversible disulfides 

between thiol proteins. These disulfide bonds can be reduced to thiol groups for a dynamic 

hemostasis. This thiol/disulfide balance plays essential roles in antioxidant protection, 

detoxification, enzymatic activity, regulation of transcription factors, apoptosis and cellular 

signaling pathways (4, 5). Owing to acute pancreatitis is a severe inflammatory condition, the 

thiol/disulfide balance may correlate with the severity of this disease. Our study aimed to 

observe thiol/disulfide balance in acute pancreatitis after induction with cerulein in rats. 

Materials and Methods 

Ankara Training and Research Hospital Animal Experiments Local Ethics Committee 

approval was obtained for this experimental study (Date: 04.06.2015, Number: 374). The 

study was carried out in Ankara Training and Research Hospital Experimental Animals 

Laboratory. 16 Wistar-Albino male rats weighing between 300-350 grams were used in the 

study. A total of 16 rats were divided into two groups as, experimental and control groups, 

each group being eight rats. Rats were held in 12-hour light and 12-hour dark cycles under 

suitable conditions, with four animals per cage. The rats were fed with standard feed, and 

their water needs were supplied with tap water. 50mcg/kg Cerulein (Sigma & Aldrich 

Chemie, GmbH, C-9026) was injected intraperitoneally into the rats in the experimental 

group. The rats in the control group were injected with 1cc normal saline intraperitoneally. 

After the procedure, rats were administered general anesthesia with 50 mg/kg 

ketamine(Ketalar vial, Parke-Davis, Eczacıbaşı Pharmaceuticals Marketing Co.. İstanbul-

Turkey) and 10 mg/kg xylazine hydrochloride (Rompun vial, Bayer, Leverkusen, Germany)  

intramuscularly at the 30th hour. During the study, the rats were allowed to breathe 
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spontaneously. After the depth of anesthesia was controlled, the rats were placed under a 

heating lamp and placed on a heating pad in order to keep their body temperature at 

approximately 37 °C. A median laparotomy was performed and blood sampling was 

performed from the inferior vena cava. The blood samples were centrifuged at 2500 rpm for 

15 minutes, and the serum samples taken were analyzed by the Roche-Hitachi-Cobas C501 

autoanalyzer for amylase, lipase, AST, ALT, total bilirubin, direct bilirubin and thiol/disulfide 

levels (Table 1). 

Statistical Analysis  

There was no death in the experimental and control group animals throughout the study. The 

conformity of the laboratory variables in our study to the normal distribution was evaluated 

with the Shapiro-Wilks test. Interquartile range of the variables determined not to be normally 

distributed was used. The mean standard deviation values of the normally distributed 

variables were given. Mann-Whitney U test was used to determine whether there was a 

significant difference between the group variable (experimental-control) and ALP, AST and 

lipase variables in the study. Independent Sample T test was used to determine whether there 

was a significant difference between Amylase, AST, Direct bilirubin, Total bilirubin, Total 

thiol, Native thiol, and Disulfide variables. Boxplots and error bar graphs of the relevant 

variables were prepared. IBM SPSS Statistics 21.0 (IBM Corp. Released 2012. IBM SPSS 

Statistics for Windows, version 21.0 Armonk, NY: IBM Corp.) was used for statistical 

analysis and calculations. Statistical significance level was accepted as p˂0.05. 

Results 

In general, the average amylase value of the rats was 1874±308.05, while the minimum 

amylase value was 1407 and the maximum amylase value was 2428. In our study, the amylase 

average of the animals in the control group was found to be 1725±265.37, and the amylase 

average of the animals in the experimental group was 2023±286.59. The amylase average of 

the animals in the experimental group was higher than those in the control group. The 

amylase variable in the experimental and control groups showed a statistically significant 

difference (p=0.049) (Table 2, Figure 1). While the lipase median of the rats in the 

experimental group was 5.50 (IQR=1), the lipase median of the rats in the control group was 

4.00 (IQR=1). The lipase median of the rats in the experimental group was higher than the 

rats in the control group. The lipase variable showed a statistically significant difference 

between the experimental and control groups (p=0.005) (Table 3, Figure 2). 
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Table 1. General descriptive statistics of variables 

SS/SH: Native thiol disülfit ratio, SS/TSH: Total thiol disülfit ratio, SH/TSH Native thiol Total thiol ratio 

Table 2. Comparison of Amylase, AST, D.BIL, T.BIL, T.THIOL, N.THIOL, DISULFIDE, 

SS/SH and SS/TSH variables on a group basis 

Parameters 
Control group 

Mean ± SD 
 

Experimental 

group 

Mean ± SD 
 

 

t 

 

p 

AMYLASE 1725.12 ± 265.37 2023.25 ± 286.59 2.159 0.049 

AST 125.25 ± 20.99 110.88 ± 15.42 1.561 0.141 

DBIL 0.06 ± 0.05 0.06 ± 0.01 0.262 0.798 

TBIL 0.02 ± 0.01 0.02 ± 0.01 0.000 1.000 

TOTAL THIOL 213.76 ± 32.56 216.48 ±20.85 0.199 0.845 

NATİV THIOL 162.80 ± 25.17 163.15 ± 14.32 0.034 0.973 

DISULFIDE 25.48 ± 6.40 26.66 ± 5.48 0.398 0.696 

SS/SH 15.76 ± 3.59 16.36 ± 3.36 0.347 0.734 

SS/TSH 11.88 ± 2.15 12.24 ± 1.87 0.363 0.722 

SS/SH: Native thiol disülfit ratio, SS/TSH: Total thiol disülfit ratio, SH/TSH Native thiol Total thiol ratio 

 

Parameters 

 

Median (IQR) 

Mean ± SD 

 

Min; Max 

ALP 106.00 (52) 61; 382 

ALT 54.50 (13) 35; 156 

LIPASE 5.00 (2) 4; 7 

AMYLASE 1874.19 ± 308.05 1407; 2428 

AST 118.06 ± 19.28 92; 159 

DBIL 0.06 ± 0.02 0.01; 0.12 

TBIL 0.02 ±0.01 0.01; 0.05 

TOTAL THIOL 215.12 ± 26.45 163.0; 269.8 

NATİV THIOL 162.98 ± 19.78 126; 206 

DISULFIDE 26.07 ±5.79 17.75; 34.65 

SS/SH 16.06 ± 3.37 10.35; 22.35 

SS/TSH 12.06 ± 1.95 8.57; 15.44 

SH/TSH 75.87 ± 3.91 69.10; 82.84 
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Figure 1. Comparison of amylase variable on a group basis 

 

Table 3. Comparison of ALP, ALT, and LIPASE variables on a group basis 

Parameters 
Control group 

Median (IQR) 

Experimental 

group 

Median (IQR) 

 

Z 

 

p 

ALP 115.50 (52) 83.00 (48) 1.420 0.156 

ALT 58.50 (23) 49.50 (10) 1.210 0.234 

LIPASE 4.00 (1) 5.50 (1) 2.907 0.005 

 

  

Figure 2. Comparison of lipase variable on a group basis 

The disulfide of the animals in the experimental group in the study was 26.66±5.48, the 

disulfide of the animals in the control group was 25.48±6.40. The disulfide mean of the 

animals in the experimental group was higher than that of the control group, but no 

17



ISSN: 2958-2849  Somalia Turkiye Medical Journal (STMJ) 

Volume 02, No 02 

statistically significant difference was found (p=0.696). While the total thiol average of the 

animals in the experimental group was 216.48±20.85, the total thiol average of the animals in 

the control group was 213.76±32.56. Total thiol mean of the experimental group is higher 

than that of the control group, but no statistically significant difference was found (p=0.845). 

The mean of native thiol of the animals in the experimental group was 163.15±14.32, and the 

mean of native thiol of the animals in the control group was 162.80±25.17. The native thiol 

average of the experimental group animals is higher than the control group animals, but no 

statistically significant difference was found (p=0.973). The average native thiol/disulfide 

ratio of the experimental group animals was 16.36±3.36, and the average of the native 

thiol/disulfide ratio of the control group animals was 15.76±3.59. The native thiol/disulfide 

ratio of the experimental group was higher than the control group, but no statistically 

significant difference was found (p=0.734). The mean total thiol/disulfide ratio of the animals 

in the experimental group was 12.24±1.87, the average of the total thiol/disulfide ratio of the 

animals in the control group was 11.88±2.15. The mean total thiol/disulfide ratio of the 

experimental group was higher than the average of the total thiol/disulfide ratio of the control 

group, but no statistically significant difference was found (p=0.722) (Table 2). 

Discussion 

Experimentally, pancreatitis was first developed by Claude Bernard in 1856 by administering 

olive oil to the canine pancreatic duct (6). After this study, many researchers about acute 

pancreatitis understand the pathophysiology and biology of the disease; conducted studies for 

new diagnosis and treatment options. Acute pancreatitis continues to be an important problem 

in surgical practice. It is believed that acinar cell damage occurs as a result of activation of 

zymogens in acinar cells at the beginning of acute pancreatitis (7). The main cause of acinar 

cell damage is reactive oxygen products formed as a result of inflammation. After acinar cell 

damage, endothelial damage, microvascular circulation disorder in the tissue, increased 

capillary permeability and edema occurs (8). The increase in reactive oxygen products results 

in an increase in oxidative stress. Under normal conditions, reactive oxygen products are 

neutralized by antioxidant mechanisms, but excessive and uncontrolled reactive oxygen 

products cause cell damage and dysfunction (9). The balance between generation and 

elimination of reactive oxygen products is achieved by redox sensitive signals that provide 

thiol and disulfide in proteins in cells under suitable conditions. In tandem with thiol 

oxidation due to inflammation causes an increase in reactive oxygen products and thus the 

progression of oxidative stres (10). Dynamic thiol-disulfide balance has critical roles in the 
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regulation of antioxidant protection, detoxification, signal transduction, apoptosis, enzyme 

activity, transcription factors, and cellular signaling mechanisms. In addition, researchers are 

continuing to diagnose many diseases day by day by looking at the dynamic thiol-disulfide 

balance. There is also evidence showing that abnormal thiol/disulfide homeostasis plays a role 

in the pathogenesis of various diseases including diabetes, cardiovascular diseases, cancer, 

rheumatoid arthritis, chronic kidney disease, acquired immunodeficiency syndrome (AIDS), 

Parkinson’s disease, Alzheimer’s disease, Friedreich ataxia (FRDA), multiple sclerosis (MS), 

and amyotrophic lateral sclerosis (ALS). Therefore, the determination of dynamic thiol-

disulfide balance can provide valuable information about various normal or abnormal 

biochemical processes (3). Disruption of oxidative and antioxidative balance plays an 

important role in the development of acute pancreatitis (11). The resulting oxidative stress is 

critical in the disease's severity and the development of complications that may arise (12).  

Conclusion 

Our study investigated the newly developed plasma thiol/disulfide balance, which shows 

oxidative stress in an experimental pancreatitis model. When the experimental group in which 

pancreatitis was induced by giving Cerulein and the control group were compared, no 

statistically significant difference was found between the two groups in terms of plasma 

thiol/disulfide balance. The fact that our study was conducted with a small group may have 

caused this situation. This topic should be investigated in acute pancreatitis cases with more 

comprehensive studies to be done. 
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Abstract Introduction: All women, regardless of their pregnancies, deserve high-quality maternal services during 

pregnancy, delivery, and afterward. This study aims to evaluate the knowledge and attitude of pregnant women 

toward antenatal care.  Materials and Methods: A prospective study was carried out among pregnant 

women attending at obstetrics outpatient department of Mogadishu Somali Turkish Training and Research 

Hospital. The sample was obtained using random sampling methods. In addition, information was gathered 

using a structured interview schedule between August and October 2022. Results: The majority (63.3%) of 

respondents were aged between 20 and 24, while 21% were between the ages of 25 and 29, and 8% were 

between the ages of 30 and 34. One hundred sixty-five pregnant women had primary school education, 31% 

had secondary education, 15% had a university education, and 11% were illiterate. Only 252 (63.3%) correctly 

identified the first prenatal check-up within three months. Conclusion: According to the findings, most of the 

study's participants had a high level of knowledge and good practices, and most had a favorable opinion about 

ANC. The Federal Ministry of Health's public health department should strengthen national health education 

programs to promote antenatal care. 

Keywords Antenatal care; Health care; Prenatal care; Somalia. 
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Introduction 

Antenatal care (ANC) is one strategy to reduce maternal mortality, which makes it easier to 

identify and manage risk factors early in pregnancy. The timely and frequent use of a package 

ANC enables the provision of essential services, such as the detection and treatment of 

infections and the detection and treatment of obstetric complications like preeclampsia (1). 

Antenatal care is a time to encourage healthy behaviors, including breastfeeding, early 

postnatal care, and planning for the best pregnancy spacing, as well as the utilization of 

competent attendance at delivery (2). 

Prenatal care is an important safety net for good parenting and childbirth, where the potential 

mother and her fetus's health may be monitored. The care a woman receives to protect the 

health of both the mother and the unborn child is known as ANC. Prenatal care is a clinically 

valuable and affordable safety net for healthy parenting, including antenatal care, a successful 

strategy to reduce adverse perinatal outcomes such as preterm birth, intrauterine growth 

restriction, and low birth weight (3). 

More than 200 million women become pregnant each year around the globe. In many 

underdeveloped nations, complications during pregnancy or delivery account for 25–33% of 

all fatalities of reproductive age. Nearly 90% of these fatalities occur in Asia and Sub-

Saharan Africa, with 10% in other developing nations and fewer than 1% in other parts of the 

world (4). 

A healthy pregnancy diet and lifestyle are crucial for the growth of a healthy baby and may 

improve the child's health in the long run. Unfortunately, nearly 90% of maternal deaths 

occur in underdeveloped nations, and more than 500,000 women pass away every year from 

conditions connected to pregnancy and delivery in these countries (5). The extraordinarily 

high figures in developing countries have been linked to the latter's use of outdated obstetric 

services, so maternal and infant morbidity and death rates in developed countries have been 
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reported to be much lower. Studies in developing nations have revealed that the availability, 

quality, and cost of services, as well as the social structure, health attitudes, and individual 

characteristics of consumers, all influence the use of healthcare services. In addition to other 

socioeconomic variables, inadequate prenatal and other health service access and usage 

continue to contribute to the high maternal death rate (6). 

To ensure their health and the well-being of their babies in the womb, all women, whether or 

not their pregnancies are complicated, need high-quality maternal services throughout 

pregnancy, delivery, and the postpartum period. The women in need must have access to 

high-quality maternal health care that is inexpensive, efficient, suitable, and acceptable. 

Approximately 63% of pregnant women are in Africa, 65% of pregnant women in Asia, and 

73% of pregnant women in Latin America. Contrarily, in developed nations, maternal 

healthcare is almost universal (7) 

This study identifies or evaluates the knowledge and attitude toward antenatal care. Women 

are allowed to determine when to visit for antenatal care and what to do at each stage of 

pregnancy (8). 

Materials and Methods 

A prospective study was conducted among pregnant women attending the obstetrics 

outpatient department at Somalia Turkiye Training and Research Hospital. The sample was 

obtained using random sampling methods. Information was gathered using a structured 

interview schedule between August and October 2022. Questions about socioeconomic 

factors, mother antenatal knowledge, and attitude toward attending prenatal clinics were 

included. Data collected from the women were analyzed using SPSS version 22. The 

variables were measured with the respondents' knowledge, measured with a three-Likert scale 

with the options: "correct", "incorrect", and "I do not know". The respondents' attitudes were 

measured with a two-Likert scale, with the options including agree and disagree. 
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The data were analyzed using descriptive statistical analysis such as frequency counts and 

percentages.  

Each response received a score: 2 for the correct and 0 for the incorrect or "I do not know" 

answer. A percentage was calculated from each participant's total score.  

Those who obtained a score of greater than 96% were considered "knowledgeable" (a high 

level of knowledge). Those between 60 and 90 percent were assessed to have an average 

degree of knowledge, while those with less than 40 percent were considered 

"unknowledgeable" (a low level of knowledge). The questionnaire also collected information 

on the women's sources of ANC knowledge. 

The maximum score was 95, and the lowest score was 18. Therefore, these numbers represent 

the range of possible scores. The percentage of attitude was determined as follows: those with 

scores greater than 95% were classified as having a "positive attitude," and those with scores 

below 40% were classified as having a "negative attitude." 

Results  

The majority of respondents, 252 (63.3%) aged 25 to 24, while 84 (21%) were between the 

ages of 25 and 29, and 32 (8%) were aged 30 and 34. 

One hundred sixty-five pregnant women had primary school education, 31% had secondary 

education, 15% had a university education, and 11% were illiterate. However, the second to 

fourth deliveries was 195 (55%).  

Most of the respondents (222, 55.5%) had one abortion, while 120 (30.0%) women had no 

prior history of abortion, and only 58 (14.4%) had two or more. One hundred and 86 (53%) 

of all respondents gave birth in hospitals. One hundred eight women gave birth at home; in 

contrast, only 56 (22.9%) had previously given birth in private clinics (Table 1). 
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Table 1. Socio-demographic characteristics of pregnancy  

Variable Frequency Percent 

Age                                                                                                          

<20                                                                                                                                                             

20-24                                                                                                                                             

25-29                                                                                                                                                           

30-34                                                                                                                                                            

>35                                                                                                                                 

 

9 

252 

84 

32 

23 

 

23%                                                     

63%                                                     

21%                                                     

8%                                                     

5%                                                     

Education 

Illiterate 

Primary school   

Secondary school    

University                                                                  

 

45 

165 

130 

60 

 

11% 

41% 

32% 

15% 

Occupation 

Labor worker  

Non-labor worker 

 

80 

320 

 

20% 

80% 

Location 

Urban 

Rural 

 

355 

45 

 

88% 

11% 

Parity  

1 

2-4 

5-7 

>8 

 

 

95 

195 

50 

30 

 

27% 

55% 

14% 

2.9% 

Normal previous delivery 

N of vaginal delivery  

Caesarean section  

 

252 

98 

 

72% 

28% 

Place of delivery 

Public hospital  

Private  

Home 

 

56 

186 

108 

 

16% 

53% 

30% 
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 Abortion  

0 

1 

2-4 

 

 

120 

222 

58 

 

30% 

55.5% 

14.4% 

Annual income  

50-100 

101-300 

301-500 

501-900 

 

62 

178 

120 

40 

 

15.5% 

44.5% 

30% 

10% 

 

 

Table 2. Distribution of expectant mothers according to their knowledge of antenatal care 

  

 

Correct (%) Incorrect 

(%) 

I do not know (%) 

Does the first prenatal check-up have to be performed 

during the first three months? 

252 (63%) 120 (30%) 28 (7%) 

 

The newborn needs exclusive breastfeeding for the first 6 first 

six months. 
 

 

168 (42%) 

 

178 (44%) 

 

54 (13%) 

  

Is daily fetal movement counting necessary during the  

last three months’ stages of pregnancy? 
 

 

360 (90%) 

  

20 (5%) 

 

20 (5%) 

 

Does taking more food with vegetables during  

pregnancy help prevent anemia? 
 

 

385 (96.3%) 

 

9 (1.5%) 

 

6 (1.3%) 

Does a pregnant woman require a vitamin 

supplements? 

208 (52%) 152 (38%) 40 (10%) 

 Is medication intake without a physician's 

prescription safe for the fetus? 

38 (9.5%) 

 

340(65.5%) 22 (4.2%) 

 

Do pregnant women need dental care? 160 (40%) 

 

180 (456%) 

 

60 (15%) 

 

26



ISSN: 2958-2849  Somalia Turkiye Medical Journal (STMJ) 

Volume 02, No 02 

 
Does a pregnant woman require any vaccinations? 

 

252 (63%) 

 

 48 (12%) 

 

 

 

100 (48%) 

 

 

Most individuals responded correctly when asked whether having a daily fatal movement 

count during the last three months of pregnancy was necessary. 

They also had an excellent understanding of maternal vaccination; 256 (95.8%) knew the 

importance of vaccination, while 48 (12%) did not.  

Three hundred and 85 (96.5%) knew they should eat more vegetables during pregnancy to 

help prevent anemia; only 252 (63.3%) could accurately determine that the first prenatal 

check-up had to be performed during the first three months (Table 2). 

According to the findings of general attitudes toward the program, most pregnant women 

(96.0%) demonstrated a good attitude toward ANC. Our participants needed to attend 

antenatal care. Regarding mothers taking vaccination, only 18 (4%) agreed, while 382 (9%) 

disagreed. They were aware, as acknowledged, but some of them did not take the vaccination. 

Three hundred and 70 (92.5%) of the participants were aware of the effects of smoking, while 

30 (7.5%) had no idea of the detrimental effects of smoking on their fetuses (Table 3). 

In addition, 252 women aged 20–24 who had one to four or more antenatal care visits had a 

statistically significant higher knowledge score (89%), while 27 women (10.7%) did not 

attend antenatal care. Among 84 women aged 25-29 years, 71 (84%) went to antenatal care 

more than five times, whereas 55 mothers over 30 years (17%) were less likely to go to 

antenatal care (p<0.001). 
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Table 3. Distribution of the expectant mothers according to their attitudes on prenatal care 

Attitudes 

  Agree Disagree 

The pregnancy mother needs antenatal care. 320 (95%) 20 (5%) 

Have you ever taken a vaccine during pregnancy? 18 (4%) 382 (95%) 

I believe that the smoking of the pregnant mother affects the 

unborn child. 

370 (92,5%) 30 (7.5%) 

Is there any importance of routine screening tests for 

pregnancy 

 

389 (97.3%) 

 

11 (2.8%) 

Does regular monitoring facilitate delivery? 18 (45 %) 

 

220 (55%) 

 Are you going to the hospital when you know you are 

pregnant? 

261 (65.3%) 

 

139 (34.8%) 

Does the pregnant mother need an ultrasound? 271 (67%) 129 (32.3%) 

 

Ninety-five percent of women with one child attended antenatal care; 59 women (62%) 

attended antenatal care 1 to 4 times, while 36 women (37%) did not. 

One hundred ninety-five women in the study had 2 to 4 children, 179 (91%) attended 

antenatal care one to four times, 16 (8.2%) attended antenatal care > 5 times, and 60 women 

(1.2%) had five or more children, were > 5 times less likely to attend ANC (p<0.005). 

The majority of respondents had a history of one abortion-related significantly higher ANC. 

Two hundred twenty-two pregnant women attended ANC, with 154 (69%) attending previous 

pregnancies 1 to 4 times for antenatal care and 68 (30.6%) attending antenatal care. While the 

mother has a history of abortion two to four times, ANC (10.7%) has been less likely to 

attend antenatal care (p<0.001). 

Forty-five of the women who came to ANC were illiterate. Forty-five (80%) had not attended 

ANC in their previous pregnancy, while nine women (20%) came 1 to 4 times to ANC; 

28



ISSN: 2958-2849  Somalia Turkiye Medical Journal (STMJ) 

Volume 02, No 02 

 
compared to 130 pregnant women who attended primary school, 130 (100%) received ANC 

and only came ANC 1 to 4 times in the previous pregnancy. While 99 (60%) of the 165 

pregnant women graduated from high school, 66 (40%) attended ANC more than five times. 

Of the other 60 pregnant women who graduated from university, 60 (100%) had good 

antenatal care visits (p<0.001) (Table 4). 

 

Table 4. Cross tabulate Antenatal Care for Pregnant Women of Different Demographics, 

Parity, and Socioeconomic 

 

 0          1-4            >5 p-value 

Age  

<20                                                                                                                                                             

20-24                                                                                                                                               

25-29                                                                                                                                                           

30-34                                                                                                                                                            

>35 

 

 9 

27 

0 

0 

0 

 

0 

225 

13 

0 

0 

 

0 

0 

71 

32 

13 

 

 

p<0.001 

Parity  

1 

2-4 

5-7 

>8 

 

36 

0 

0 

0 

 

59 

179 

0 

0 

 

 

0 

16 

50 

10 

 

 

 

p<0.005 

Abortion  

0 

1 

2-4 

 

36 

0 

0 

 

84 

154 

0 

 

 

0 

68 

58 

 

 

p<0.001 
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Education 

Illiterate 

primary school  

secondary school    

University                                                                

 

36 

0 

0 

0 

 

 

9 

139 

99 

0 

 

0 

0 

66 

60 

 

 

p<0.001 

Occupation 

Labor worker  

Non-labor worker 

 

36 

0 

 

44 

194 

 

0 

126 

 

Annual income  

50-100 

101-300 

301-500 

501-900 

 

36 

0 

0 

0 

 

26 

178 

34 

0 

 

0 

0 

86 

40 

 

 

p<0.001 

 

Discussion 

A pregnant woman should get special care from her family and the community since 

pregnancy is a significant occurrence. In addition, other studies have shown the importance 

of knowledge and awareness among pregnant women as factors influencing the acceptability 

and utilization of health care (9). Similarly, having the correct information and attitude 

ensures that Somalian women continue receiving ANC. 

The current study found that most pregnant women (95.3%) had good knowledge of ANC. 

Regarding immunization, the tetanus toxoid vaccine is beneficial in preventing the potentially 

fatal illness known as tetanus neonatorum. However, a neurotoxin may be produced due to 

tetanus infection and cause titanic muscular spasms. Therefore, the mother must get two 

tetanus shots during the first pregnancy and one additional dose for each subsequent 

pregnancy (10). 

Our study also showed that they had an excellent understanding of maternal vaccination; 256 

(95.8%) knew the importance of vaccination. Regarding mothers taking vaccination, only 
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18(4%) agreed, while 382(9%) disagreed. Two hundred twenty-two pregnant women came to 

ANC, 154 (69%) attended previous pregnancy 1 to 4 times, while 68 women with zero 

abortions attended > 5 times, While the mothers who had a history of three to five abortions 

attended only two to four times to ANC (10.7%) (p<0.001). 

The WHO also emphasized the importance of antenatal care (ANC) throughout pregnancy 

and recommended that women visit the antenatal clinic at least four times. These 

appointments would allow medical professionals to detect problems, such as anemia and 

chronic constipation, as early as possible. In addition, they will assist the mother in gaining 

the necessary knowledge about pregnancy, delivery, and puerperium (11). 

Healthy eating is essential during pregnancy; maternal nutritional needs change to meet the 

demands of pregnancy. In addition, healthy eating can help ensure adequate nutrients are 

available for both the pregnant mother and the fetus; similarly, a study about nutritional 

practices for breastfeeding and pregnancy conducted in Guatemala shows that the baby's 

health will be improved by eating vegetables, grains, and milk throughout pregnancy. It 

should also be considered that sociocultural attitudes might impact maternal health, and 

different people have different eating habits and behaviors (12). 

According to the findings of general attitudes toward the program, most pregnant women 

(96.0%) demonstrated a good attitude toward ANC. Of our participants, 320(95%) showed 

the importance of attending antenatal care. 

Conclusion 

According to the results, most of the study's participants had a high level of knowledge and 

good practices, and most had a favorable opinion of ANC. However, health education 

programs must be undertaken to raise women's knowledge of ANC in Somalia to achieve a 

high level of awareness. 
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Abstract Introduction: This study aimed to investigate the effects of PCNL on the renal parenchymal thickness.  

Materials and Methods: Adult (≥18 years) patients who underwent percutaneous nephrolithotomy (PNL) in 

Health Sciences University Diskapi Training and Research Hospital between May 2016 and May 2021 constituted 

the target population of this descriptive study. Patient data were retrospectively reviewed. All patients had 

preoperative and postoperative sixth-month abdominopelvic computerized tomography (CT) scan images and 

preoperative and postoperative day 1 blood workup results. Stone surface areas (SSA) and stone densities were 

measured using preoperative CT scans. The renal parenchymal thickness (RPT) was calculated on preoperative and 

postoperative CT images. Preoperative and postoperative RPT values were compared. Results: 358 patients (232 

men and 126 women) were included. Thirty-two (8.9%) patients had 2 PNL surgeries. Median SSA and stone 

density were calculated as 566.5 (100-2237) mm2 and 937.5 (304-1474) Hounsfield Units. The mean duration of 

hospital stay was 4.2±2.1 days. Our analysis revealed a significant reduction in RPT (p<0.001). While the median 

RPT reduction was 2.5 (0-8) mm in patients who underwent PNL once, it was five (1-12) mm in patients who 

underwent PNL twice (p<0.05). Correlation analysis revealed no correlation between RPT reduction and duration 

of hospital stay. Conclusion: A significant decrease in RPT was detected after PNL. No correlation was found 

between the decrease in renal parenchyma thickness and the length of hospital stay.  

Keywords Computed tomography; Percutaneous nephrolithotomy; Renal parenchymal thickness; Renal stone 
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 Introduction 

The incidence of urinary tract stone disease depends on geographical, climatic, ethnic, dietary, 

and genetic factors (1). The prevalence of urinary tract stones ranges from 1% to 20%. Urinary 

tract stone disease is a common health problem with a recurrence rate of 51% within ten years, 

depending on its etiology (2). 

The decision regarding the treatment method is given based on stone composition, localization, 

and burden (3). Treatment strategies include conservative methods, medical therapy, 

extracorporeal shock wave lithotripsy (ESWL), flexible or rigid ureterorenoscopy, percutaneous 

nephrolithotomy (PNL), and open/laparoscopic surgery. 

The PNL procedure is the preferred treatment modality in cases with a high stone burden since it 

can lead to a stone-free rate of as high as 95% with relatively low retreatment rates and short 

hospitalization and convalescence periods (4,5). Also, it is recommended as the standard 

treatment method for all renal stones larger than two cm and lower pole stones larger than one 

cm by both the American Association of Urology (AUA) and European Association of Urology 

(EAU) guidelines (6). It was reported that bleeding requiring transfusion, urinary extravasation, 

septicemia, colon injury, and pleural injury are the most common complications of this 

procedure (7). Although there are sufficient clinical studies and data regarding PNL outcomes, 

little is known about the effects of the PNL procedure on the renal parenchyma. 

Protection of the renal parenchyma is essential for saving the glomerular function and glomerular 

filtration rate (GFR). Since there is a risk of renal parenchymal loss with the PNL procedure, the 

clinicians need to know the factors related to this risk.  
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This study aimed to investigate the effects of PNL on renal parenchymal thickness (RPT) with 

the guidance of computed tomography (CT) scan. Pre-PCNL and post-PCNL renal parenchymal 

thicknesses of the kidneys were measured and compared for this analysis.  

Materials and Methods 

Adult (≥18 years) patients who underwent PNL in Health Sciences University Diskapi Training 

and Research Hospital Department of Urology between May 2016 and May 2021 constituted the 

target population of this study. It was approved by the Ethical Review Committee of the same 

institution (01.11.2021-123/09). Data of the patients were retrospectively reviewed. Patients who 

did not have a preoperative CT scan and a postoperative follow-up CT scan and those with 

incomplete data were excluded. Also, those with a solitary kidney, renal ectopia, or any other 

congenital renal abnormality were excluded. 

In our routine practice, preoperative abdominopelvic CT scans are performed one month before PNL 

surgery, while postoperative CT scans are performed six months after the procedure. Therefore, all 

patients had preoperative and postoperative abdominopelvic CT scans.  

 All CT scans were performed using the same machine with GOM software (ZEISS Group 

Company, Braunschweig, Germany). An experienced radiologist reviewed the CT images, and 

coronal or sagittal reformatted CT images were also evaluated to supplement the axial images 

when found necessary by the radiologist. Attenuation value measurements were calculated as 

Hounsfield units using bone window settings with appropriate magnification. Stone densities 

were recorded in Hounsfield Units. The renal parenchymal thickness was measured 

preoperatively at the planned calyx of puncture and postoperatively at the puncture site indicated 

in the operative note using soft-tissue window settings in the axial CT images (Figure 1). These 
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values were measured and recorded in milliliters. Stone surface areas were measured using an 

arithmetic calculation formula. 

 All PCNL surgeries were performed in a standard aseptic manner and the prone position under 

general anesthesia. Tract dilatation was performed with Amplatz dilators in all patients. 

An 18F nephrostomy catheter was routinely left in place after completing the procedure. The 

nephrostomy catheter was removed on the second or third postoperative day unless there was a 

complication associated with drainage. Success was defined as stone-free status or the presence 

of residual fragments smaller than four millimeters. 

 All patients underwent preoperative routine laboratory workup at our institution. Complete 

blood counts of all patients were checked the day before and the day after surgery. All data, 

including the duration of hospital stay, were collected from electronic patient folders. In addition, 

the preoperative and postoperative RPT measurements were compared.   

Categorical variables were expressed as counts and percentages. Kolmogorov Smirnov test was 

used to evaluate the normality of continuous variables. Variables with non-normal distribution 

were expressed as median (i.e., interquartile range) and analyzed using Wilcoxon and Spearman 

correlation tests. A p-value <0.05 was considered to be statistically significant. The Statistical 

Package for Social Sciences (SPSS) version 22.0 for Windows (SPSS Inc. Chicago, USA) 

software package was used to analyze the study data. 

Results 

After applying inclusion and exclusion criteria, 358 patients were included in this cohort. Among 

these patients, 232 (64.80%) were men, while 126 were women (35.19%) (Table 1). Thirty-two 

(8.9%) of these patients had two PNL surgeries. Median stone surface areas were calculated as 

566.5 (100-2237) mm2, and median stone densities (Hounsfield Unit-HU) were calculated as 
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937.5 (304-1474). The mean duration of post-surgical hospital stay was 4.2±2.1 days. While the 

median parenchyma reduction was 2.5 (0-8) mm in patients who underwent PNL once, it was 

found as five (1-12) mm in patients who underwent PNL twice.  

Table 1. Demographic data and descriptive characteristics of the patients 

Male / Female, n (%) 232 (64%) / 126 (36%) 

Number of patients who underwent PNL once, n(%) 326 (91.1%) 

Number of patients who underwent PNL twice, n(%) 32 (8.9%) 

Stone size (mm2), (min-max) 566.5 (100-2237) 

Stone density (HU), (min-max) 937.5 (304-1474) 

Postoperative hospital stay (Day), (mean±SD) 4.2±2.1 

Renal parenchyma thickness reduction after the first PNL 

(mm), (min-max) 

2.5 (0-8) 

Renal parenchyma thickness reduction after the second 

PNL (mm), (min-max) 

5 (1-12) 

PNL: Percutaneous nephrolithotomy, HU: Hounsfield unit, SD: Standard deviation 

While the median RPT of the patients in our study was 23.5 (10-36) mm before the PNL 

operation, the median RPT of the patients who had one PNL operation was 21 (8-30) mm. Some 

patients in our study (n=32) underwent two PNL operations from the same kidney and with the 

same calyx access. Before the second PNL procedure, the median RPT of the patients who 

underwent PNL operation for the second time was measured as 20 (7-29) mm. After the second 

PNL procedure, the median RPT of the patients who underwent PNL operation for the second 

time was measured as 18.5 (8-27) mm. Our comparative analysis revealed a significant reduction 

in RPT after PNL operations (p< 0.001) (Table 2).  

Table 2. Parenchymal thicknesses before and after PNL surgeries 

  

n=358 

Before 

PNL 

After 

the 

PNL  

 

p 

 

n=32 

Before 

the 

second 

PNL  

After 

the 

second 

PNL  

 

p 

Parenchymal 

thickness of 

kidneys (mm), 

(min-max) 

 23.5  

(10-36) 

21 

(8-30) 

<0.001*  20 

(7-29) 

18.5 

(8-27) 

<0.001* 

*Wilcoxon test, PNL:  Percutaneous nephrolithotomy 
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There was no statistically significant relationship between RPT reduction, stone density, stone 

size, and postoperative hospital stay (p=0.211, 0.733, 0.814, and 0.659) (Table 3).  

Table 3. Relationship between renal parenchymal thickness reduction and 

perioperative data 

          Value    p 

Stone density (HU), (min-max) 937.5 (304-1474) 0.733* 

Stone size (mm2), (min-max) 566.5 (100-2237) 0.814* 

Postoperative hospital stay (Day), 

(mean±SD) 

4.2±2.1 0.659* 

*Spearman correlation test, SD: Standard deviation 

Discussion 

Ideal surgical treatment of urinary system stone disease aims to remove the stones with minor 

damage to the kidney (8). Among several surgical treatment modalities, PNL is especially 

preferred in patients with a relatively high stone burden. This procedure has advantages such as a 

relatively short hospital stay, low treatment cost, short convalescence period with favorable 

cosmetic results. Despite these advantages, there are insufficient data and only a few clinical 

studies on the effects of PNL on renal function. It is widely accepted that CT is an optimal 

imaging modality for assessing the renal parenchyma after PNL (8). In our study, the median 

preoperative RPT was significantly higher than the median postoperative RPT. 

The complication rate of PNL is reported to be in the range of 3% to 18% in the literature (9). 

Bleeding requiring transfusion is one of the most severe surgical complications of this procedure. 

It was reported that the factors responsible for renal hemorrhage were the duration of the PNL 

procedure, stone size, stone location, and the RPT (9). Al-Nahas et al. stated that increased RPT 

and increased kidney size may increase the risk of bleeding due to the potential damage in the 
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renal tissue and vascular structures during both percutaneous access and dilatation of the access 

tract (10).  

Currently, imaging methods such as ultrasound (US) and CT are used for the morphological 

assessment of the renal parenchyma (11). 

In the literature, there are studies regarding the effect of PNL on kidney functions and renal 

parenchyma (12,13). However, these studies have relatively small sample sizes. In one of these 

studies, Handa et al. showed that PNL damaged the kidney tissue and led to renal functional 

impairment (12). However, these studies have relatively small sample sizes. In one of these 

studies, Handa et al. showed that PNL damaged the kidney tissue and led to renal functional 

impairment (12). 

On the other hand, Holman et al. reported that PNL did not damage the kidney even in the early 

postoperative period and improved kidney function (13). However, the effect of surgical trauma 

caused by PNL on the renal parenchyma should be considered. It was previously suggested that 

the number of PNL procedures performed on the kidney was correlated with the severity of renal 

parenchymal damage, and the decrease in RPT was more significant in these patients (12,13). In 

our study, the comparison of the preoperative and postoperative CT images revealed a 

statistically significant difference regarding RPT, both in patients who underwent PNL once or 

twice.  

In the studies with large patient series from the normal patient population, a very high correlation 

was observed between CT and Tc-99m DMSA scintigraphy regarding kidney size and RPT 

measurements (14). Therefore, in our study, CT was used for these measurements. 

Only a few studies in the literature evaluated the association between stone density and post-PNL 

reduction in RPT (15). Our study did not find a statistically significant correlation between stone 
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density and reduction in the RPT after PNL. Therefore, we suggest that the decrease in RPT after 

PNL is due to renal parenchymal injury. Although it can be proposed that the amount of renal 

parenchyma loss could be directly correlated with intraoperative blood loss, we did not find a 

significant hemoglobin drop in our patients (data not shown).  

In many studies, stone size was associated with renal parenchymal damage and PNL success 

(16). However, in our study, there was no statistically significant correlation between the stone 

size and post-PNL reduction in RPT.  

There are only a few studies in the literature on the relationship between the decrease in RPT and 

the length of hospital stay (15). Karalar et al. found no statistically significant correlation 

between RPT and length of hospital stay. Also there was no correlation between the decrease in 

RPTand the length of hospital stay. 

This study has some weaknesses which need to be considered while evaluating its findings. First, 

it is a retrospective study that can be affected by all weaknesses stemming from its retrospective 

design. Second, data such as the number of punctures and duration of surgery were not included. 

Third, estimated glomerular filtration rates of the patients were not analyzed since these data 

were incomplete in our database. 

Conclusion 

Despite these weaknesses, we conclude that PNL can lead to a significant decrease in RPT. 

However, no correlation was found between the decrease in RPT and the length of hospital stay. 

Our study should be supported by prospective clinical trials, which include data regarding the 

changes in ipsilateral renal function such as eGFR. 
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Abstract Extraosseous Ewing's sarcoma of the lungs is a rare soft tissue tumor of children and adolescents usually found 

in the extremities. In this case report, we present a 4-year-old male child with primary Ewing Sarcoma of the 

lungs who presented with shortness of breath, cough, left-side chest pain, and hemoptysis for two months. We 

reviewed clinical, radiological, and pathological findings for this rare malignancy. 

Keywords Extraosseous Ewing's sarcoma; Lungs; Tumor; Computed tomography. 

 

Introduction 

Ewing's sarcomas are rare neuroectodermal tumors that primarily arise from the bone and are 

the second most common primary bone tumor (1). James Ewing first described this tumor in 

1921 as an endothelioma of bone (2). Extraosseous Ewing's sarcomas are sporadic 

neuroectodermal tumors, and Hammer et al. reported the first case in 1989 (3). Herein, we 

report a primary extraskeletal Ewing's sarcoma affecting the lungs diagnosed at a tertiary care 

 

 

Somalia Turkiye Medical Journal (STMJ) 

V. 02, No. 02, 2023 

doi:  10.58322/stmj.v2i2.23 

http://www.stmedj.com 

ISSN 2958-2849 

Case Report 

 

45

http://www.stmedj.com/


ISSN: 2958-2849  Somalia Turkiye Medical Journal (STMJ) 

Volume 02, No 02 

hospital in Mogadishu, Somalia. Considering the disease's clinical, radiological, and 

pathological features, the role of an integrated approach has been highlighted. 

Case Report 

A 4-year-old child complained of shortness of breath, cough, left-side chest pain, and 

hemoptysis for two months before admission to Somalia Turkiye Training and Research 

Hospital. On respiratory examination, air entry of the right lung site was markedly decreased 

on auscultation, and the percussion was dull on the left hemithorax. Other systemic 

examinations were unremarkable. Over the previous year, the family reported visiting up to 5 

hospitals due to similar complaints. The last hospital that referred the patient to our hospital 

performed a chest X-ray, detected a massive left-sided pleural effusion, and planned to insert a 

chest tube. After the chest tube insertion, the patient's condition worsened, and they referred 

him to our hospital. Blood tests and a chest x-ray were performed when the patient reached our 

hospital. His blood investigations were unremarkable, but the chest x-ray demonstrated a 

completely homogenous opacification in the left hemothorax with an extensive mediastinal 

shift towards the right side. In addition, a chest tube was detected between the seventh and 

eighth intercostal space on the left side. The tube was twisted and oriented upward due to a 

solid mass lesion (Figure 1). We admitted the patient for further evaluation and removed the 

chest tube. A thoracic ultrasound was performed to rule out effusion, and unexpectedly this 

scan demonstrated a large hypoechoic heterogeneous solid mass. It was hypervascular in color 

Doppler examination, and multiple areas of cystic degeneration were present in the left 

hemithorax (Figure 2). 
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Figure 1. Frontal chest X-ray showing complete opacification of the left hemithorax, a chest tube that 

twisted and oriented upward. 

 

  

Figure 2. A-Chest ultrasound shows a large hypoechoic area containing multiple cystic changes in solid 

mass lesions. B-Chest Doppler ultrasound revealed a large hypoechoic solid lesion that is highly 

vascular in some areas. 

A thoracal contrast-enhanced computerized tomography (CT) scan was performed to 

characterize the lesion further. This scan revealed a large heterogeneous, contrast-enhanced 

mass with multiple cysts and hypodense areas involving the entire left hemithorax. Also, the 

mediastinum shifted to the right side due to compression. No calcification was detected within 

the mass  (Figure 3). Subsequently, a whole-body CT scan was performed, and no distant 

metastasis was detected. A tru-cut biopsy was performed, which revealed Ewing sarcoma of 

A B 
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the chest wall. The patient was referred to the oncology department. However, he died due to 

disease progression and respiratory failure soon after referral. 

  

Figure 3. A-Coronal computerized tomography scan of the chest showing complete opacification at 

the left hemithorax heterogeneously enhanced with hypodense necrotic areas (blue arrow) and marked 

mass effect with a right-sided mediastinal shift. The black arrow shows the twisted chest tube. B- An 

axial section showing the right-sided mediastinal shift with markedly reduced right lung volume. 

Discussion  

 

Extraosseous Ewing's sarcomas (EES) is a sporadic neuroectodermal tumor initially described 

by Hammer et al. in 1989(3). Our case was a 4-year-old child. However, it is usually diagnosed 

in the second decade of life (1). This finding indicates a possible early presentation in our study 

(1). 

Although the diagnosis of EES is primarily based on histology, clinical and radiological features 

also have a significant role in the diagnostic management of EES and its differential diagnosis 

from other sarcomas (4). A computerized tomography scan helps describe the tumor's extent 

and confirm that the soft tissue mass is extraosseous. In the present case, an enhanced thoracal 

CT scan revealed a heterogeneously enhanced mass with multiple cystic necrosis areas 

involving the entire left hemithorax associated with a right-sided mediastinal shift due to 

compression. No calcification was detected within the tumor. Also, a whole-body CT scan was 

performed, which excluded distant metastasis.  

A B 
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Typically, EES is an aggressive tumor with a high risk for local recurrences and metastases (5). 

Therefore, the treatment of choice is an early surgical intervention with intensive chemotherapy 

and radiation therapy to eliminate a potential residual microscopic disease. Our patient had no 

distant metastasis but died due to local disease-related complications. 

Conclusion 

 

Primary EES is a scarce soft tissue neuroectodermal tumor. Due to its rarity and aggressive 

character, there are no guidelines for managing this disease. In addition, since it is rare, it may 

be overlooked during the differential diagnosis stage of patients with malignant tumors. 

Although there is a high risk of distant metastasis, patients may also die due to the 

aggressiveness of the local disease and erroneous interventions. Therefore, performed needed 

combined modality treatment. Also, primary EES should be considered in the differential 

diagnosis of children and young adults presenting with primary pulmonary mass. 

Informed consent 

The child's parents provided permission (written and informed consent) to publish this case 

report. 
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