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EDITORIAL

Pain is not just a symptom; it is a signal, a story, and 
often, a silent cry for help and is one of the most 
common reasons patients seek medical care, yet its 
management remains one of the most neglected 
areas in clinical practice. Mill ions suffer 
unnecessarily due to under-recognition and under-
treatment of pain. The ability to recognize, assess, 
and effectively manage pain is not merely a clinical 
skill — it is a moral imperative. Whether acute or 
chronic, its management directly impacts recovery, 
quality of life, and trust in the healthcare system. For 
healthcare professionals, especially in South-East 
Asia and Pakistan, the integration of essential pain 
medicine into routine care is not just a clinical 
necessity — it is a moral obligation.
The Scope of the Problem
Chronic pain affects more people than diabetes, 
heart disease, and cancer combined. In Pakistan, the 
burden of chronic pain is substantial, with studies 
indicating that it surpasses the prevalence of 
commonly encountered disorders such as diabetes 
mellitus and hypertension. Despite this, pain 
management services are limited, and access to 
essential medications — particularly opioids for 
severe pain — remains restricted due to regulatory, 
logistical, and educational barriers.
Gaps in Access and Education
• Essential Medicine Lists: 
• While Pakistan has a National Essential Medicine 

List, the availability of essential pain medicines, 
especially opioids for severe pain and palliative 
care is inconsistent across healthcare facilities 
due to regulatory, economic, or educational 
barriers.

•  Training Deficits. 
•  Medical curricula at the undergraduate as well as 

post graduate level  in the country lacks even 
basic training in pain assessment and 
management, leaving doctors ill-equipped to 

address this critical aspect of patient care.
• Regulatory Challenges:
• WHO reports highlight that access to essential 

opioids in South-East Asia is hindered by overly 
restrictive drug policies, despite their necessity 
for palliative and cancer care.

The Role of Healthcare Professionals
• Doctors are uniquely positioned in health care 

system and they must lead the transformation in 
pain care by:

• Advocating for Policy Reform: Supporting 
balanced regulations that ensure access and 
affordability  of essential pain medicines while 
preventing misuse.

• Integrating Pain Education: Encouraging medical 
institutions to include pain medicine as a core 
component of undergraduate and postgraduate 
training.

• Expanding Services: Promoting multidisciplinary 
pain clinics and rehabilitation services, as 
exemplified by emerging interventional pain 
management practices in Pakistan.

A Call to Action
• Pain relief is a human right. The World Health 

Organization emphasizes that essential 
medicines should be available at all times, in 
adequate amounts, and at prices individuals 
and communities can afford. For doctors in 
Pakistan and across South-East Asia, 
embracing pain medicine is not just about 
improving outcomes — it's about restoring 
dignity to those who suffer.

• Let us ensure that pain is no longer invisible in 
our healthcare systems. Let us treat it with 
the urgency, compassion, and expertise it 
demands.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To assess the risk of premature atherosclerosis in transfusion-dependent beta thalassemia major 
patients using Atherogenic Index of plasma.
Study Design: Comparative Cross-sectional study. 

stPlace and Duration of the Study: Pathology Department, Fauji Foundation Hospital Rawalpindi, from 1  March 
st

2024 to 31  August 2024. 
Materials and Methods: Total 120 participants were included in our study comprising of 64 β-Thalassemia 
major patients and 56 healthy subjects. Patients with poor compliance for blood transfusions or iron-chelating 
therapy; individuals with age <3 years, having history of familial hyperlipidaemia, diabetes mellitus, 
hypothyroidism, liver or renal disease were excluded. Consent was obtained and anthropometric along with 
clinical details were recorded. Fasting blood samples were analyzed for serum lipid profile, serum Ferritin and 
plasma hemoglobin. Atherogenic index of plasma was calculated by the formula: log TG/HDL-C. Data was 
analyzed on SPSS 23.
Results: Sixty-four β-Thalassemia major patients with mean age 13.2±4 years and 56 healthy subjects with 
mean age 12.6±5 years participated in our study. Elevated serum triglyceride level while reduced serum total 
cholesterol, low density lipoprotein and high-density lipoprotein cholesterol levels were found among β-
Thalassemia major patients than healthy individuals (p <0.001). Atherogenic Index of Plasma was markedly 
elevated among β-Thalassemia patients than their healthy counterparts; 0.27(0.08-0.38) vs. 0.06(0.03-0.08) (p 
<0.001), indicating high propensity of premature atherosclerosis in them. Plasma Atherogenic Index exhibited 
positive correlation with serum Ferritin (r= 0.41, p = 0.001) and negative correlation with plasma Hemoglobin 
(r= -0.65, p < 0.001).
Conclusion: β-Thalassemia major patients have elevated Plasma Atherogenic Index value than age-matched 
healthy subjects, implying high risk of premature atherosclerosis and future cardiovascular events in this 
vulnerable group.

Keywords: Beta-Thalassemia, Lipid Profile, Premature Atherosclerosis.     

chains of hemoglobin leading to hemolysis, chronic 
anemia in these patients and the need for repeated 

1blood transfusions for their entire life.  High 
prevalence of βTM has been documented in the 
Indian subcontinent, with the estimated carrier rate 

2
of 5-7% in Pakistan.
Cardiovascular complications, particularly those 
secondary to chronic iron overload, are recognized 
as the leading cause of mortality in patients with 

3
βTM.  There is strong evidence that these patients 

4are prone to develop premature atherosclerosis ; a 
condition that is subclinical and has been attributed 
to iron overload, oxidative stress, chronic hemolysis, 

5
dyslipidemia and several other factors.  Metabolic 
lipid derangements commonly observed among 
βTM patients include reduced levels of total 
cholesterol (TC), low density lipoprotein cholesterol 

Introduction
Beta-Thalassemia major (βTM) is among the most 
common genetic disorders characterized by 
abnormal or decreased production of β-globin 
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(LDL-C), high density lipoprotein cholesterol (HDL-C) 
6, 7while elevated levels of serum triglyceride (TG).  

Exact pathogenesis of dyslipidemia is not clear but 
iron overload and oxidative stress have been mainly 

8
attributed for these changes.
Owing to ineffective erythropoiesis, ongoing 
hemolysis and frequent transfusions, iron overload 
that is commonly seen in these patients causes 
oxidative stress and poses the risk of various 

3complications including dyslipidemia.  Other factors 
contributing towards dyslipidemia in βTM patients 
include plasma dilution secondary to hemolysis and 
anaemia altering the distribution of the lipids, 
increased cholesterol uptake by reticulo-endothelial 
system due to increased erythropoiesis triggered by 
ongoing hemolysis, altered liver function secondary 
to iron deposition, and endocrine disorders like 

9
hypothyroidism and diabetes mellitus.  
These lipid derangements and vascular changes if 
not detected early can lead to atherosclerotic 
cardiovascular disease (ASCVD) and even 
cerebrovascular disease in these patients. To 
evaluate the risk of atherogenicity in patients with 
βTM, various investigative tools have been utilized 
including carotid artery intima media thickness 
(CAIMT), serum Osteoprotegerin, fasting lipid levels 

10and atherogenic index of plasma (AIP).  AIP is an 
emerging biomarker that has been considered useful  
for atherosclerosis risk assessment in obese, 
diabetic, hypertensive, hypothyroid, vitamin D-

11, 12,13 deficient and other high-risk groups, however, 
its use for risk assessment and stratification in βTM 
patients has not been studied much. AIP is a lipid-
derived index calculated from logarithmic 
transformation of ratio of serum triglyceride and 
HDL-c, both of which have strong association with 

14atherogenesis.  AIP has been suggested as a better 
predictor of ASCVD than the standard lipid testing 

15,16,17and other atherogenic indices  since AIP is less 
cumbersome, inexpensive and outperforms than the 

17,18predictive ability of the individual lipid values.  
High risk of atherogenicity reported in βTM patients 
by previous studies prompts close monitoring of lipid 
derangements for early detection and timely 
management of potential contributors of 
atherogenesis in order to avoid progression towards 
cardiovascular complications. Data regarding 
biochemical assessment of atherosclerosis risk in 

βTM patients are scarce in our region; therefore, we 
designed this study to evaluate the risk of premature 
atherosclerosis in transfusion dependent βTM 
patients by using Atherogenic Index of Plasma.

Materials and Methods
This was a cross-sectional study executed at 
Department of Pathology, Fauji Foundation Hospital 

st st
Rawalpindi from 1  March 2024 to 31  August 2024 
after getting permission from the Institutional 
Ethical Review Board (No. 702/RC/FFH/RWP). 
Sample size of the study was determined through 
WHO sample size calculator with the prevalence of 

2βTM in Pakistan 7%,  confidence level 95% and 
margin of error 5%.
Our study comprised of total 120 participants 
selected through non-probability consecutive 
sampling. Sixty-four Beta thalassemia major patients 
> 3 years age, diagnosed on the basis of hemoglobin 
electrophoresis or high-performance liquid 
chromatography (HPLC) and registered in the 
Hospital Blood Bank for receiving regular blood 
transfusions were included in the study. Fifty-six 
apparently healthy, age and gender-matched 
individuals were included for comparison. βTM 
patients having poor compliance for blood 
transfusions or iron-chelating therapy, participants 
w i t h  a g e  < 3  y e a rs ,   h i s t o r y  o f  o t h e r  
hemoglobinopathies, hereditary hyperlipidemia, 
diabetes mellitus, hypertension, hypothyroidism, 
liver disease, renal disease, cardiac disease, acute 
inflammation, smoking and those taking lipid 
lowering medication or steroids were excluded.
After getting informed consent, demographic 
information including gender, age of the subjects, 
age of βTM diagnosis, frequency of blood 
transfusions, medical history, drug history, dietary 
history and family history were recorded on a 
questionnaire. Anthropometric parameters 
including weight and height were measured by using 
calibrated digital weighing scale and stadiometer 
(Kern MPE, Germany). Fasting blood specimens were 
collected and analyzed for blood complete picture on 
fully automated hematology analyzer (Beckman 
Coulter, USA), serum lipid profile on fully automated 
chemistry analyzer (Atellica CH by Siemens, 
G e r m a n y )  a n d  s e r u m  F e r r i t i n  o n  
Chemiluminescence immunoassay (Atellica IM by 
Siemens, Germany).
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 Body Mass Index (BMI) and BMI percentile scores 
were determined by using CDC BMI calculator and 
BMI-for-Age growth charts respectively. Subjects 

thwere categorized into underweight (BMI <5  
th th

percentile), healthy weight (BMI between 5  and 84  
th thpercentile), overweight (BMI between 85  and 94  

th
percentile) and obese (≥95  percentile) according to 
CDC guidelines. Serum Ferritin in the range of 15-150 
ng/ml for females and 15-200 ng/ml for males was 
u s e d  fo r  re fe re n c e  a c c o rd i n g  t o  W H O  
recommendations  For comparison of Hemoglobin .
level between healthy and βTM subjects, WHO 
recommended age-specific cutoff values were used. 
Plasma Atherogenic index was derived by calculating 
logarithm of ratio of TG (mmol/L) and HDL (mmol/L), 

14
as explained by Dobiasova and Frohlich.  Based on 
AIP results, subjects were stratified into three 
categories of atherosclerosis risk: low-risk (AIP <0.1), 
moderate risk (AIP 0.1-0.24) and high risk (AIP 

15
>0.24).  Cutoff value applied for serum TC, TG, LDL-C 
and HDL-C was according to National Cholesterol 

19
Education Program (NCEP) guidelines.  
Data were analyzed on SPSS version 23. After 
analyzing the distribution of data by Kolmogorov-
Smirnov test, mean and standard deviation were 
derived for the parametric continuous data while 
median and inter-quartile range was calculated for 
non-parametric data. Mean values of the variables 
with parametric distribution were compared 
between βTM patients and healthy subjects by 
independent sample t-test while Mann Whitney U 
Test was applied to compare variables with non-
parametric distribution. For categorical parameters, 
frequency was determined and comparison was 
performed by Chi-Square Test between the two 
study groups. Association of AIP with serum Ferritin, 
plasma hemoglobin and BMI was determined by 
Spearman Correlation test. The probability value (p) 
was considered significant if it was ≤ 0.05. 
Association was considered strong with correlation 
coefficient (r) ≥ 0.60, moderate with r: 0.40-0.59, 
weak with r: 0.20-0.39, very weak with r: 0.00 to 
0.19.

Results
Our study included a total of 120 participants 
comprising 64 βTM patients and 56 healthy subjects. 
Mean age of βTM patients was 13.2 ± 4 years while 
healthy subjects were of average 12.6 ± 5 years age (p 

= 0.489). Among the βTM patients, 34(53.1%) were 
from female gender while 30(46.9%) were male and 
among healthy subjects, 31(55.4%) were female and 
25(44.6%) were male (p =0.807). Diagnosis of βTM 
was confirmed at an average age of 1 ± 0.9 years. 
Consanguinity was positive in 55(86%), family history 
of thalassemia was positive in 20(31%) βTM patients. 
Subjects included in both study groups belonged to 
the families of ex-service men and were from the 
same socioeconomic background. Dietary history 
based on 24-hour recall did not reveal any difference 
in dietary patterns between the two groups. 
Anthropometric parameters including weight, height 
and BMI were significantly lower in the βTM patients 
than the healthy individuals. Median values of 
weight, height and BMI in the βTM and healthy 
subjects were 25(23-29) kg vs. 35(29-53) kg (p 
<0.001), 129(124-132) cm vs. 147(131-171) cm (p 

2 <0.001) and 15.6(14.4-16.5) kg/m vs. 16.9(15.6-
2

17.8) kg/m  (p = 0.001) respectively. Among βTM 
patients, 36(56.2%) were found underweight with 

th
BMI <5  percentile and remaining 28(43.8%) had 

th thhealthy weight with BMI between 5  and 84  
percentile while in the healthy group, only 4(7.1%) 

thsubjects were underweight (BMI <5  percentile), 
50(89.3%) were in the healthy weight category (BMI 

th thbetween 5  and 84  percentile) and 2(3.6%) were 
th th

overweight with BMI between 85  and 94  
percentile (p <0.001). Low BMI noted in most of the 
βTM patients can be attributed to persistent anemia 
due to chronic hemolysis and iron overload following 
repeated blood transfusions, both of which are 
commonly observed in this disease group. Majority 
of the βTM patients in our study, 32(50%) received 
transfusions every two weeks with average 24 
transfusions annually (Table I). Most of the βTM 
patients in our study, 59(92.2%), were on oral 
Deferasirox treatment and only 5 (7.8%) were 
receiving both oral  Deferasirox and Inj .  
Deferoxamine (Table I). Markedly elevated serum 
Ferritin levels were noted among βTM patients 
compared to healthy individuals; 1945(1356-2460) 
ng/ml vs. 56(36-88) ng/ml (p <0.001) (Table II). 
Among the βTM patients, 8 (12.5%) had serum 
Feritin <1000 ng/ml, 31(48.4%) had Ferritin level in 
range of 1000-2000 ng/ml, 14(21.9%) had between 
2000-3000 ng/ml, 4(6.3%) between 3000-4000 
ng/ml and 7(10.9%) had Ferritin level above 4000 
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ng/ml. On the other hand, all healthy participants 
had serum Ferritin level within normal limits. Low 
pre-transfusion hemoglobin level was seen in βTM 
patients compared to healthy individuals with 
median Hb level of 8.3(7.5-9.0) g/dl vs. 12.4(11.9-
12.8) g/dl (p <0.001) (Table II). Low hemoglobin and 
elevated serum Ferritin levels noted in βTM patients 
reflected anemia secondary to chronic hemolysis 
and transfusion-associated iron overload among 
them.  
Lipid parameter analysis revealed significantly 
decreased serum TC, serum HDL, serum LDL while 
elevated serum TG levels among βTM patients 
compared to their healthy counterparts; 3.6 (3.1-4.0) 
mmol/l vs. 4.3 (3.9-4.7) mmol/l (p <0.001), 1.0 (0.9-
1.1) mmol/l vs. 1.3 (1.2-1.4) mmol/l (p <0.001), 2.5 
(2.0-2.8) mmol/l vs. 2.8 (2.5-3.0) mmol/l (p = 0.002) 
and 1.8 (1.0-2.2) mmol/l vs. 1.0 (0.9-1.2) mmol/l (p 
<0.001) respectively (Table II). Low serum total 
cholesterol level in βTM patients indicated its 
increased utilization owing to ineffective 
erythropoiesis while low HDL and elevated 
triglyceride levels seemed to contribute towards 
higher plasma atherogenic index among them.
We assessed premature atherosclerosis risk via 
plasma Atherogenic Index by calculating logarithm of 
triglyceride to HDL ratio. Markedly elevated AIP 
results were observed in βTM patients than their 
h e a l t hy  c o u n te r p a r t s  s i g n a l i n g  g re ate r  
predisposition to atherogenic alterations; AIP 0.27 
(0.08-0.38) vs. 0.06 (0.03-0.08) (p <0.001) (Table II). 
Atherosclerosis risk categorization of AIP was carried 
out ,  25(39 .1%)  βTM pat ients  had  h igh  
atherosclerosis risk (AIP > 0.24), 15(23.4%) were 
having moderate risk (AIP 0.1-0.24) and 24(37.5%) 
patients had low risk of atherogenicity (AIP < 0.1). In 
comparison, majority of the healthy subjects, 
52(92.8%), exhibited low-risk (AIP < 0.1), 3(5.4%) had 
moderate risk (AIP 0.1-0.24) and 1(1.8%) had high 
risk of atherogenicity (AIP > 0.24) (p <0.001) (Figure 
1). These findings highlight the elevated risk of 
premature atherosclerotic complications in βTM 
patients.
Association of AIP with other variables including 
serum Ferritin, Hb level and BMI was evaluated 
among βTM patients by Spearman Correlation 
analysis. AIP exhibited moderate positive correlation 
with serum Ferritin (r = 0.41, p = 0.001). A negative 

correlation was observed between AIP and plasma 
Hb level (r= -0.65, p <0.001). This indicates a possible 
link of anemia and iron overload with atherogenic 
lipid alterations. No correlation was noted between 
AIP and BMI (r = 0.046, p = 0.721) indicating no 
significant contribution of anthropometric measures 
in promoting atherogenic derangements among 
these patients.

Table I: Frequency of demographic and clinical variables 
among βTM patients (n = 64).

Ta b l e - I I :  C o m p a r i s o n  o f  B i o c h e m i c a l  a n d  
Anthropometric Parameters between βTM patients and 
healthy subjects (n=120)
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Discussion
Beta thalassemia major is associated with various 
metabolic derangements notably lipid abnormalities 
that can subsequently lead to premature 
atherosclerosis. Dyslipidemia in these patients can 
not only increase the propensity for cardiovascular 
events due to increased atherogenesis, but it can 
also pose a high risk of cerebro-vascular 

17
complications in them.   AIP has been suggested as a 
better predictor of ASCVD than the standard lipid 
testing and other atherogenic indices in different 
disease groups, since AIP has been reported to be 
less cumbersome, inexpensive and outperforms 
than the predictive ability of the individual lipid 

15, 16, 18
values.  In the current study, we aimed to assess 
the risk of premature atherosclerosis in βTM patients 
by using Atherogenic Index of Plasma.
In our study, 46.9% of βTM patients were male while 
5 3 . 1 %  we re  fe m a l e  w i t h  s l i g ht  fe m a l e  
predominance. Similar findings have been reported 
by a previous study from Pakistan with 52.8% female 
and 47.2% male βTM patients as well as by other 

1, 7, 9
international studies.  Significantly low BMI was 

noted among βTM patients with 56.2% being 
thunderweight (BMI <5  percentile) compared to only 

7.1% underweight among the healthy subjects (p < 
0.001). Similar findings have been reported by the 
studies executed in Iraq and India documenting 

1, 11markedly low BMI in βTM patients.  We also 
observed low plasma hemoglobin and elevated 
serum Ferritin levels in beta-thalassemia patients 
than the healthy subjects; 8.3(7.5-9.0) g/dl vs. 
12.4(11.9-12.8) g/dl (p <0.001) and 1945(1356-
2460) ng/ml vs. 56(36-88) ng/ml (p <0.001) 
respectively. Other local and international studies 
from Pakistan, Egypt and India also supported our 
results and documented similar decline in 
hemoglobin level and marked elevation of serum 
Ferritin level in patients with βTM than their healthy 

1, 8, 9, 10, 20 counterparts. Low hemoglobin, low BMI and 
high serum Ferritin identified in βTM patients appear 
to be inter-linked. Ineffective erythropoiesis and 
chronic hemolysis cause low Hb and chronic tissue 
hypoxia in these patients. This can lead to increased 
basal metabolic rate demand and energy utilization 
contributing towards low BMI. Sub-optimal growth 
in these patients can also be attributed to increased 

5, 21utilization of nutrients in erythropoietic activities.  
Ongoing hemolysis along with frequent transfusions 
results in a state of iron overload in these patients. 
Excess iron gets deposited in important organs such 
as pituitary gland, thyroid gland and liver, further 
contributing in growth impairment. Iron overload 
also produces oxidative stress with resultant 
metabolic disturbances notably affecting lipid 

20metabolism.
Lipid analysis revealed derangements among βTM 
patients than the  healthy subjects characterized by 
significant decrement in serum TC, LDL-C, HDL-C and 
a significant increment in TG levels (p <0.001). Low 
cholesterol level has been suggested to result from 
decreased hepatic cholesterol synthesis due to 
hepatocyte oxidative injury from iron overload, 
i n c re a s e d  c h o l e ste ro l  c o n s u m p t i o n  fo r  
erythropoiesis, and an accelerated cholesterol 

1uptake by histiocytes.  Reduced hepatic and extra-
hepatic lipase activity in these patients has been 

4speculated to cause hyper-triglyceridemia.  Low 
HDL-C is considered an independent risk factor for 
cardiovascular disease and high TG levels are also 

13
known for their atherogenic potential;  however, 

Figure 1: Frequency of Atherosclerosis risk among the 
study subjects.

Table III: Correlation of serum Ferritin, pre-transfusion 
Hb level and BMI with Atherogenic Index of Plasma in 
βTM patients (n = 64)

*Significant p value < 0.05; r = correlation coefficient (≤ 
0.19 very weak, 0.2-0.39 weak, 0.40-0.59 moderate, 0.6-
0.79 strong, 0.8-1 very strong).
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role of low total cholesterol and LDL in atherogenicity 
is not clear. It is proposed that LDL despite of being 
low in these patients can still contribute in 
atherogenesis since oxidized LDL is formed in these 
patients as a result of lipid peroxidation and it is 
reported to be more atherogenic than the regular 

10
LDL.  Ashar and colleagues in their study noted lipid 
derangements among βTM patients similar to our 
study with low serum total cholesterol, HDL and LDL 

7while elevated triglyceride levels.  Sherief and 
colleagues measured lipid levels and serum 
Osteoprotegerin levels while Ibrahim and colleagues 
assessed lipid levels and CAIMT in βTM patients as 
indicators of atherogenesis. Both of these studies 
documented decreased serum TC, HDL-C, LDL-C 
levels and increased TG levels along with increased 
CAIMT and Osteoprotegerin level, indicating high 

10, 17
atherosclerosis risk in these patients.  In contrast, 
a study from Iran conducted by Haghpanah and 
colleagues didn't find any difference in lipid levels 

6across the two groups.  Another study by Shekar and 
colleagues reported elevated TC and LDL-C levels in 

20these patients, unlike our results.  These 
discrepancies can be attributed to variable dietary 
preferences and lifestyle across different ethnic 
regions. 
We evaluated the risk of premature atherosclerosis 
in our subjects via Plasma Atherogenic Index and 
found considerably elevated levels among βTM 
patients than their healthy counterparts with 
median levels 0.27 (0.08-0.38) vs. 0.06 (0.03-0.08) 
respectively (p <0.001), highlighting the propensity 
of increased atherosclerosis in βTM patients. There 
are only few available studies who evaluated 
atherosclerosis risk in βTM patients by using AIP and 
most of them have reported higher AIP results 
among βTM patients than in healthy individuals 

11, 17, 20
suggesting high risk of atherogenicity in them.  
Sanghamitra and colleagues executed a research in 
India to determine atherosclerosis risk in children 
with beta thalassemia major and reported elevated 
lipid indexes including plasma atherogenic index, 
Castelli's risk index I & II and Atherogenic coefficient 
in these patients compared to healthy children; AIP 

114.43 ± 2.25 vs. 1.78 ± 0.92 respectively.  Another 
study conducted in Egypt compared AIP levels 
between βTM patients with CAIMT <0.5mm and 
those with CAIMT >0.5mm. They documented 

elevated AIP in both βTM groups irrespective of 
17CAIMT size; AIP 0.29±0.04 and 0.52±0.08.  Shekar 

and colleagues evaluated atherogenic lipid 
derangements in βTM children and compared them 
with healthy subjects. They also reported significant 
increase in atherogenic risk in βTM children than the 
healthy comparators as reflected by AIP 0.87±0.45 

20vs.0.48±0.21.  Further prospective studies are 
however needed to validate the use of AIP as an early 
atherogenic marker in βTM patients. 
Association of plasma atherogenic index was 
assessed with Ferritin level which revealed moderate 
positive correlation of AIP with serum Ferritin (r = 
0.41, p= 0.001) indicating role of iron overload in 
premature atherosclerosis. Consistent with our 
finding; Ibrahim et al, Shekar and colleagues, AlSaadi 
and Jabbar also documented significant positive 
correlation of AIP with serum Ferritin in βTM 

1, 13,17, 20patients.  Formation of reactive oxygen species 
in iron overload by Fenton reaction followed by 
oxidation of lipids has been suggested to play a vital 
role in pathogenesis of altered lipid metabolism. This 
oxidation results in formation of more atherogenic 
oxidized LDL as well as causes a reduction in 
functional HDL which otherwise has anti-

8  
atherogenic and anti-oxidant effects. Iron 
accumulation in liver also leads to altered lipid 
metabolism, decreased synthesis of apolipoproteins 

21and decline in fatty acid oxidation.  Net result will be 
low serum total cholesterol and HDL while increased 
triglyceride levels leading to high AIP. We also noted 
a strong negative correlation of AIP with pre-
transfusion Hb level (r= - 0.65, p <0.001), implying 
that patients having low pre-transfusion Hb can have 
increased risk of atherogenicity. This can be 
explained by ongoing hemolysis causing low Hb level 
in these patients which not only alters lipid levels due 
to dilution effects but also augments ineffective 
erythropoiesis with increased utilization of 
cholesterol. In addition, hemolysis as reflected by 
low Hb also causes synthesis of oxidative stress 
markers causing lipid per-oxidation and further 
derangement of AIP. Supporting our findings, AlSaadi 
and Jabbar concluded that determinants of AIP; TG 
and HDL-c, were negatively associated with 
hemoglobin level among βTM patients in their 

1, 13studies (p <0.01).  We observed no significant 
association of AIP with BMI. Likewise, Shekar and 
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colleagues also observed no relationship between 
plasma atherogenic index and anthropometric 

20
parameters.
Elevated AIP levels and increased risk of 
atherogenicity in βTM patients prompts the need for 
regular assessment of lipid derangements in them in 
order to identify high-risk cases earlier and mitigate 
the effects of the cardio-metabolic complications in 
them. It is also emphasized that more effective 
strategies should be formulated to manage potential 
pro-atherogenic factors identified in these patients 
including iron overload and dyslipidemia. Parents of 
these patients should also be counseled to ensure 
timely blood transfusions for maintaining pre-
transfusion hemoglobin level  above the 
recommended cutoff. The limitation of our study was 
inclusion of small sample size from a single centre. 
Since it was a cross-sectional study, patients were 
evaluated at one point of time and could not be re-
assessed on follow-up for ongoing biochemical 
deterioration. In addition, only biochemical 
evaluation was carried out in this study and no 
radiological assessment was included. Further 
prospective, multi-centered researches including 
larger sample size and addressing the deficient areas 
are needed to validate these findings and explore the 
underlying pathogenic mechanisms.

Conclusion
Higher risk of premature atherosclerosis is 
associated with β-Thalassemia Major, as indicated by 
elevated plasma atherogenic index level in βTM 
patients compared to age-matched healthy subjects. 
In addition, AIP exhibited positive correlation with 
serum Ferritin and negative correlation with pre-
transfusion hemoglobin level among βTM patients. 
No significant correlation was noted between AIP 
and BMI in these patients. High atherosclerosis risk 
in these patients necessitates regular monitoring 
and timely intervention to reduce future 
cardiovascular events in this vulnerable population. 
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ABSTRACT
Objective: This study aimed to examine the association between adherence to Islamic lifestyle practices and 
mental health outcomes among pregnant women attending a tertiary care center in Karachi.
Study Design: A cross-sectional analytical study.
Place and Duration of Study: The Obstetrics and Gynecology outpatient department of Jinnah Postgraduate 

th th
Medical Centre, Karachi, from April 15  to June 15  2025.
Materials and Methods: The study included 300 pregnant Muslim women aged 15 to 49 years with gestational 
age over 28 weeks, selected via purposive sampling. Data were gathered using a demographic questionnaire, 
the 75-item Islamic Lifestyle Questionnaire (covering ten domains), and the DASS-21. Descriptive statistics 
were calculated, and associations were analyzed using Pearson correlation and linear regression.
Results: The mean age of participants was 30.8 ± 8.2 years, with a mean Islamic lifestyle score of 241.6 ± 51.7. 
Average depression, anxiety, and stress scores were 4.7, 5.1, and 3.8, respectively. Islamic lifestyle was 
significantly and inversely correlated with total DASS score (r = –0.350, p < 0.001). Regression analysis identified 
Islamic lifestyle as the sole significant predictor of mental health (β = –0.350, p < 0.001), while demographic 
variables were not significant.
Conclusion: Stronger adherence to an Islamic lifestyle is linked to lower depression, anxiety, and stress during 
pregnancy. Integrating culturally and spiritually tailored interventions into antenatal care could improve 
maternal psychological well-being.

Keywords:   Anxiety, Depression, Mental Health, Pregnancy, Religion. 

pregnant women include anxiety, depression and 
psychological distress with a meta-analysis including 
31 studies having reported an incidence of 37% 

2
perinatal depression in Pakistani women alone.
According to WHO, mental health is the ability to 
cope up with stress, and be able to learn and work 
well and contribute to the community. While it has 
multiple individual and social determinants, lifestyle 
factors including behaviour, beliefs and values, play 
an essential role in maintaining the psychological 

3well-being of an individual.  Lifestyle is a concept that 
describes the expression of an individual's values 
and attitude through their opinion, interests and 
personal and social behaviour and practices. It is 
reflective of their social standing and socioeconomic 

4
conditions.
Since pregnancy brings physical, mental and social 
tensions, the prevalence of stress and anxiety in 
pregnant women increases, which can be a risk 
factor of preterm birth, low birth weight, high-risk 
pregnancy, increased nausea and vomiting and 

1,4
increased cesarean sections.  Maternal stress 
results in increased concentrations of stress 

Introduction
Pregnancy is a critical period that poses physical, 
physiological, and psychosocial changes that may 
increase a woman's vulnerability to psychological 
distress. These changes can take a substantial toll on 
mental and social health, adversely affecting 
maternal quality of life. Maintaining the mother's 
mental health during this period is vital to her well-
being and for fetal development and long-term 
outcomes for the child such as healthy 
neurodevelopment, behaviors, and emotional 

1stability.  Moreover, negative maternal mental 
health during pregnancy can also lead to 
development of psychiatric problems in children.
Common mental health challenges faced by 
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hormones within the fetal bloodstream, which can 
restrict normal growth and maturation of the fetal 
nervous system. Moreover, negative maternal 
mental health during pregnancy can also lead to 

1
development of psychiatric problems in children.
The essence of islamic lifestyle is in performing a set 
of practices based on islamic teachings which 
encompasses faith (iman), trust in God (tawakkul), 
regular prayer (salat), charity (zakat), patience (sabr), 

4and adherence to Islamic rules. Following the Islamic 
teachings has been linked with healthier cognitive 
and emotional responses during demanding 
situations. A belief system that puts their faith in a 
higher power, engages in disciplined acts of worship, 
and following Islamic principles such as patience, 
gratitude, and self-restraint may help individuals 
regulate negative thoughts and emotions that lead 

4
to anxiety and depression. There remains a 
significant gap in the literature regarding the role of 
spiritual practices, strong belief in Allah, and 
religious engagement in addressing depression and 
anxiety during pregnancy in Pakistan. Although 
recent studies from Pakistan have examined anxiety-
focused cognitive behavioral therapy for the 
prevention of postnatal depression and explored the 
relationship between resilience and prenatal mental 
health, quantitative evidence evaluating faith-based 
or Islamic spiritual practices as potential protective 

5,6  factors remains limited. Unlike Pakistan, in Iran 
there has been numerous studies that address this 
concern and evaluate the effect of religious 
inclination towards combating anxiety and 

7 depression during pregnancy. Within the Pakistani 
sociocultural setting, many women encounter 
societal, cultural, and familial barriers when seeking 
help for mental health concerns, including stigma, 
limited emotional support, and reduced access to 
mental health services. In such settings, faith and 
religious practices may function as important 
internal coping resources. Strengthening resilience 
may therefore be associated with greater spiritual 
awareness and understanding of one's rights and 
responsibilities within Islam. Importantly, religious 
engagement may act as a complementary approach 
alongside professional medical care and family 
support. Examining these factors may help identify 
culturally acceptable strategies to support maternal 
mental health in Pakistan.

The objective of the present study is to examine the 
relationship between following an Islamic lifestyle 
and mental health status among pregnant women 
attending a tertiary care hospital in Pakistan. The 
findings of this study are expected to contribute to 
the limited literature on faith-related determinants 
of maternal mental health. Once published, this 
research may support clinicians in integrating 
psychosocial and spiritual considerations into 
routine maternal healthcare, encourage further 
large-scale research in this underexplored area, and 
create awareness among population, and ultimately 
help improve maternal well-being and pregnancy 
outcomes in Pakistan.

Materials and Methods
This analytical cross-sectional study was carried out 
at the Outpatient Department of Obstetrics and 
Gynecology at Jinnah Postgraduate Medical Centre 
(JPMC), Karachi, over a duration of three months, 

th th
from 15  April to 15  June 2025. 
Ethical approval for this study was obtained from the 
Ethics Committee of Jinnah Postgraduate Medical 
Centre, Karachi, Pakistan, under reference number 
NO.F.2-81/2025-GENL/323/JPMC.
 A total of 300 pregnant women were recruited by 
non-probability purposive selection. Participants 
were chosen according to specific eligibility criteria, 
including being aged 15 to 49 years, having a 
confirmed gestational age exceeding 28 weeks via 
ultrasound, a planned pregnancy, no known 
obstetric complications as assessed by the attending 
consultant, no prior psychiatric illness, and self-
identification as Muslim. Individuals failing to meet 
these criteria were excluded from the study.
Following the acquisition of formal written informed 
consent from each participant, data collection was 
conducted utilizing three instruments, the 
questionnaire was accessible to all the authors and 
participants authorized to collect and document the 
responses. The init ial  component was a 
demographic questionnaire that documented 
essential details including age, number of 
pregnancies, gestational age, body mass index (BMI), 
and the family's monthly income. The second 
instrument utilized was the Islamic Lifestyle 
Questionnaire (ILQ), initially created by Kaviani in 
2011, consisting of 75 items aimed at assessing 
adherence to Islamic values and practices across ten 
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lifestyle domains, which include prayer and worship, 
moral conduct, health behavior, financial 
transactions, familial and social relationships, 
beliefs, punctuality, pursuit of knowledge, and 

8 
accountability towards oneself and others. This 
questionnaire was obtained from an openly 
accessible source and was free to use.
Each item was evaluated on a 5-point Likert scale, 
from 'Strongly Disagree' (1) to 'Strongly Agree' (5), 
where higher scores signify increased conformity 
with Islamic teachings. The Islamic Lifestyle 
Questionnaire developed by Kaviani (2011) contains 
75 items rated on a five-point Likert scale, producing 
overall scores that may range from 75 to 375. These 
totals were grouped into three distinct levels of 
adherence. Scores from 75 to 187 were interpreted 
as low adherence, reflecting limited incorporation of 
Islamic lifestyle practices. Totals between 188 and 
262 were categorized as moderate adherence, 
indicating a partial or variable alignment with Islamic 
principles. Scores from 263 to 375 were considered 
high adherence, signifying a strong faith in Islamic 
lifestyle behaviors. In this classification, a higher 

8
score corresponds to a greater degree of adherence.
The measure has previously exhibited adequate 
psychometric qualities, evidenced by a Cronbach's 
alpha of 0.71 and acceptable construct and 
concurrent validity, including a correlation 
coefficient of 0.64 with the Religious Orientation 
Test. It has been successfully utilized in previous 
studies investigating the correlations between 
Islamic living and diverse mental health and 
psychosocial consequences.
The third instrument employed was the Depression, 
Anxiety and Stress Scale–21 (DASS-21), a 
standardized and validated instrument consisting of 
21 items categorized into three subscales, each 
addressing a specific mental health topic. Each 
question was evaluated using a four-point Likert 
scale, with scores ranging from 0 to 3, and subscale 
values ranging from 0 to 21. Scores were classified 
into severity levels from normal to highly severe, and 
subjects were thereafter characterized as either 
mentally stable or unstable according to these 
thresholds. Normal DASS-21 scores show no 
clinically relevant signs of stress, anxiety, or 
depression. Standard standards state that, after 
doubling the initial scores, the usual ranges are 0–9 

for depression, 0–7 for anxiety, and 0–14 for stress. 
Individuals who fall within these categories are 

9
regarded as having typical emotional functioning.
Data were analyzed using SPSS version 16.0. 
D e s c r i p t i v e  s t a t i s t i c s  t h a t  i n c l u d e d  
sociodemographic, obstetric, and clinical variables 
are presented as means with standard deviation for 
continuous variables and, frequencies with 
percentages for categorical variables. Pearson's 
correlation analysis was used to assess the 
relationships between age, family monthly income, 
gravida, Islamic Lifestyle Score, and total DASS-21 
score. To identify predictors of mental health 
outcomes, linear regression analysis with a stepwise 
method was performed, with the total DASS-21 
score as the dependent variable. Variables that did 
not show statistical significance were excluded from 
the final analysis. A p-value < 0.05 was considered 
statistically significant for all analyses. 

Results
The study sample consisted of 300 pregnant women 
aged 30.82 ± 8.185 years, with a mean BMI of 25.78 
kg/m². The literacy rate was 79.33%, with 18% 
graduates and 20% postgraduates. The majority 
were in their first trimester, with 74 (24.7%) 
experiencing their first pregnancy. The mean weight 
was healthy, with a healthy BMI of 18.5-24.9. The 
majority were obese, with 23.3%) being 
underweight. Almost 31% had a family monthly 
income below PKR 20,000, indicating poor economic 
status. 27 participants had unstable mental status, 
with DASS-21 scores between 30-51. 
The findings indicate that only the Islamic lifestyle 
was significant, whereas the other demographic 
characteristics were disregarded. With each unit 
increase in the Islamic lifestyle score, the average 
mental health score declines by 0.6 units. The model 
indicates that depression, anxiety, and stress (DASS-
21) were adversely correlated with the number of 
prior pregnancies and positively correlated with 
family monthly income.
In order to study the correlations between age, 
family monthly income, number of pregnancies 
(gravida), Islamic Lifestyle Score, and DASS-21 total 
score, Pearson's correlation analysis was utilized. 
The analysis revealed a statistically significant 
negative correlation between the Islamic Lifestyle 
Score and the DASS-21 total score (r = –0.350, p < 
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0.001). This suggests that a higher level of adherence 
to Islamic lifestyle practices was associated with 
reduced levels of stress, anxiety, and depression. Age 
(r = –0.002), family monthly income (r = 0.103), and 
gravida (r = –0.050) did not exhibit any significant 
correlations with the DASS-21 total score. (Table I)
A linear regression analysis was performed with the 
total DASS score as the dependent variable to further 
investigate these relationships. The findings 
indicated that the Islamic Lifestyle Score significantly 
predicted psychological well-being in pregnant 
women (β = –0.350, p < 0.001). The regression model 
accounted for approximately 12.3% of the variance 
in DASS scores (R² = 0.123), suggesting a modest yet 
significant relationship (Table II). Other demographic 
variables, such as gravida, maternal education, 
family income, residence, and BMI, were excluded 
from the final model due to lack of statistical 
significance in the stepwise regression analysis. 
(Table III) The model indicated that the Islamic 
Lifestyle Score was the sole significant predictor, 
exhibiting a negative correlation with psychological 
distress (B = –0.060, β = –0.350, p < 0.001). This 
suggests that increased adherence to Islamic lifestyle 
practices is associated with reduced levels of 
depression, anxiety, and stress. Other demographic 
factors, such as gravida, maternal education, family 
monthly income, place of residence, and BMI, did 
not demonstrate statistically significant associations 
with mental wellness in this sample (p > 0.05). The 
findings indicate that demographic characteristics 
had minimal impact, whereas adherence to an 
Islamic lifestyle was identified as a significant factor 
influencing the mental well-being of the pregnant 
women examined. (Table III).

Discussion
This study aimed to evaluate the association 
between adherence to an Islamic lifestyle and 
pregnancy-specific stress in women receiving 
antenatal care at Jinnah Hospital Karachi in 2025. The 
findings demonstrated statistically. 
significant inverse correlation between Islamic 
lifestyle adherence and mental health concerns 
during pregnancy. Pregnant women who followed 
Islamic principles exhibited reduced levels of stress 
and anxiety, aligning with existing literature that 
emphasizes the protective role of religious and 
spiritual engagement in promoting maternal mental 
well-being.

Table I: Descriptive Statistics of Participant age and Study  
Variables

Table II:  Pearson Correlation Matrix of Family Income 
and Number of Children with Depression, Anxiety and 
Stress and Islamic Lifestyle

*indicates correlation significant at p < 0.001.

Table III: Linear Regression Model Predicting DASS-21  
Total Score Based On Islamic Lifestyle And Demographic 
Characteristics (n = 300)

Model statistics: R = 0.350, R² = 0.123, Adjusted R² = 

0.120, F(6, 293) = 7.95, p < 0.001
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In clinical practice, religiosity is one of the frequent 
coping strategies noted in patients dealing with 
stressful situations, and as such constitutes the 
spiritual/religious coping (SRC). This method is often 
used to cope with pregnancy- related stress, and 
these beliefs are directly related to low stress and 
decreased levels of anxiety and depressive 

10,11symptoms.  Islamic lifestyle can bring a beneficial 
12

influence on human health.
Our findings showed a statistically significant inverse 
correlation (r = -0.350, p < 0.001) between Islamic 
lifestyle practices and the incidence of mental health 
struggles like depression and anxiety. The result of a 
regression analysis highlighted Islamic lifestyle as the 
p r imar y  p red ic to r  in f lu en c in g  matern a l  
psychological well-being, accounting for 12.3% of 
the variance in DASS-21 scores. As opposed to other 
studies, demographic variables such as age and 
income did not show a statistically significant 
relationship with mental health outcomes in our final 
model. This result suggests how Muslim women who 
practice the Islamic way of life avoid antenatal 
psychological distress.
A negative relation (r = -0.310) was also established 
between the implementation of an Islamic lifestyle 
and mental health concerns among Iranian pregnant 
women. This reinforces our findings which suggest 
that conforming to Islamic beliefs lead to decreased 
incidence of mental health disorders for these 

4 
women. It also implies how religious practices bridge 
geographical differences especially among Muslim 
populations. It was also observed that unique Islamic 
rituals like prayer (Salah) and supplication (Dua), are 
helpful in reducing perinatal anxiety by establishing 

13belief in a higher authority.  
It has also been studied that positive religious coping 
mechanisms like treating pregnancy as a trial that 
would be rewarded tenfold, reduced ill thoughts. On 
the other hand, negative religious coping 
mechanisms like attributing the pain of pregnancy as 
punishment from God, increased stress and 

11 
anxiety. In our study, the strong inverse correlation 
suggests that our participants employed positive 
coping strategies. However, a faint positive 
correlation between positive religious coping 
mechanisms and depression was established among 
Turkish pregnant women. The COVID-19 pandemic 
might have been a major stressor that explains this 

10 
discrepancy. Our study was conducted in a non-
pandemic structure and hence avoided the 
uncertainty and stress factor. Being spiritually healed 
and healthy reduced fear during the childbirth 
process which supports our observation that the 
Islamic lifestyle adherence leads to lower 

12
psychological distress.
Different methods like relaxation techniques, 
mindfulness, and listening to Quranic verses have 
also been highly sought out for reducing anxiety in 

14 
both high-risk and low-risk pregnant women. Our 
data encourages the incorporation of these 
culturally redundant practices into routine prenatal 
care. By introducing spiritual history-taking and 
propagating Islamic practices, healthcare providers 
can pioneer a holistic care model that addresses the 
psychological needs of the mother.
This study has numerous limitations. First, this is a 
cross-sectional study design which does not 
determine cause and effect. An Islamic lifestyle 
reduces anxiety but women with better mental 
health would be more likely to follow through that 
lifestyle with discipline. Secondly, there remains a 
risk of social desirability bias. Third, we only included 
one tertiary setup in our study. The incidence of 
depression and anxiety in pregnancy vary by many 

15 factors including social and demographic factors.
Therefore, our study might not justify the 
experiences of rural women or those from different 
socioeconomic backgrounds beyond urban Karachi.
To counter these limitations, future research 
projects should employ a longitudinal design by 
following Islamic lifestyle practices among 
pregnancies throughout the perinatal duration. 
Practices that involve active mindfulness in line with 
Islamic beliefs should be encouraged along with 
educational initiatives. This will contribute 
s u b s t a n t i a l l y  t o w a r d s  t h e i r  c l i n i c a l  

7,14implementation.  

Conclusion
Pregnancy is a period of heightened psychological 
vulnerability, and this study demonstrates that 
stronger adherence to Islamic lifestyle practices is 
significantly associated with lower levels of 
depression, anxiety, and stress among pregnant 
women. These findings highlight the importance of 
integrating culturally and spiritually sensitive 
approaches into antenatal care to support maternal 
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mental health and enhance overall well-being. 
Promoting Islamic lifestyle practices may serve as an 
effective, accessible strategy to reduce psychological 
distress during pregnancy in Muslim populations.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To compare the efficacy of Hedstrom files and ProTaper Universal Retreatment files in gutta-
percha/sealer removal during root canal retreatment using chloroform and orange solvent.
Study Design: In-vitro Randomized Experimental Study.
Place and Duration of Study: Islamabad Dental Hospital in the department of Operative Dentistry and at the 
National University of Science and Technology Islamabad over a period of 8 months from 3 Jan 2022 to 31 Aug 
2022.
Materials and Methods: Sixty mandibular premolars were prepared and then obturated. Specimens were 
randomly divided in four groups and the gutta percha was removed with Hedstorm files with chloroform (Group 
A), Hedstorm files with orange solvent (Group B), ProTaper Universal system with chloroform (Group C), 
ProTaper Universal system with orange solvent (Group D). Residual GP/sealer were outlined on digital 

rd
radiographs using an AutoCAD software and recorded in millimeter square for coronal, middle and apical 1/3  
of root. Time taken for complete removal was recorded using a stop watch. The data was analyzed using SPSS 
version 22.0. One-way ANOVA with post-hoc analysis was used to compare the amount of residual GP/ sealer 
among the four groups and for the comparison of time taken to remove the root filling. Post-hoc Tukey's test 
was further applied for comparison amongst the groups. A p value of ≤ 0.05 was considered statistically 
significant.
Results: The mean endodontic retreatment time in groups A, B, C and D were 7.15 min, 7.44 min, 5.46 min and 
5.38 min respectively. One-way ANOVA and post hoc analysis showed significant difference of group A and 
group B with group C and group D (p value<0.001). Comparison of the mean GP/sealer remnants using One-way 
ANOVA and post hoc analysis showed no significant difference between all the groups (p value=0.778).
Conclusion: ProTaper Universal retreatment files demonstrated faster results as compared to the hand 
instruments (Hedstrom files) in removing GP/sealer. All the techniques left some residual GP/sealer as seen on 
radiographs.

Keywords: Endodontic sealer, Gutta percha, ProTaper retreatment files, Retreatment, Solvent

2 , 3
failure.  Persistent bacterial growth and 
recolonization of the root canals  leads to the failure 

4 
of endodontic treatment, requiring retreatment.
Gutta-percha and sealer are widely used as 
obturating material. For endodontic retreatment 
many techniques are employed to remove gutta-
percha, which include mechanical methods like hand 
files, rotary instruments, the use of heat and 

5
ultrasonics.  Solvents soften gutta-percha which 
helps in its removal, thus their use is recommended 
during root canal retreatment. 
Traditionally, retreatment employed Hedstrom files 
also with K type files in conjunction with various 

6endodontic solvents.  Recently NiTi rotary systems 
have been introduced for retreatment. These 
systems provides appropriate tip diameter and taper 
which not only facilitates the penetration of the files 

Introduction
Scientific advancements in endodontics have 
managed to retain millions of teeth which could not 

1
be saved otherwise.  Despite improvements, in some 
cases root canal therapy may lead to an endodontic 
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in the obturating material but also its removal from 
7the canal.  Gutta-percha dissolution is ensured by a 

meticulous retreatment instrumentation technique 
in conjunction with an efficient solvent like 
chloroform and xylene. Use of chloroform for 
retreatment has recently been debated due to its 

8
toxicity and carcinogenicity.  Xylene can be used 
clinically but it is also thought to be toxic to the 

9 
tissues. Therefore, use of various alternate solutions 
have been suggested, like orange solvent for 

10
softening of filling materials.
Studies have been conducted to compare the gutta-
percha dissolving ability of various solvents like 
eucalyptol and orange solvent. These essential oils 
have proved to be safer and biocompatible but the 
reported efficacy compared to chloroform is 

11,9 different in different studies. Various studies have 
been published to compare efficacy of rotary 
instruments in removing root filling material to other 

12,13 
traditional methods. However, none of the 
retreatment options seem to assure completely 
debris free canal walls. 
Endodontic retreatment is a crucial procedure that 
aims to salvage teeth that have failed due to previous 
endodontic treatment. The success of this procedure 
largely depends upon the efficiency of removal of 
GP/sealer. Since previous studies have reported 
mixed results in terms of efficacy of the newer 
techniques compared to traditional methods, the 
need for our study arises. The aim of this study was to 
compare manual Hedstrom files and ProTaper 
Universal system in terms of removal of gutta-
percha/sealer during endodontic retreatment 
procedure employing two GP solvents and to explore 
a technique that is effective and quick during 
retreatment.

Materials and Methods
The current In-vitro experimental study was carried 
out at Islamabad Dental Hospital and National 
University of Science and Technology Islamabad over 
a period of 8 months from 3-01-22 to 31-08-22, after 
approval from the institutional review board(Letter 
Number IMDC/DS/IRB /044) the current). Total 60 
mandibular premolars were selected for the study 
using World Health Organization sample size 

14 
calculator. Apvalue of 0.05 or less was considered 
significant at Confidence interval of 95% (with 
margin of error 5%). The sample was divided into 4 

groups with 15 teeth in each group by simple 
randomization method (using Random number table 
method), Group A: Hedstrom Files with Chloroform, 
Group B: Hedstrom Files with Orange solvent (Henry 
Schein, USA), Group C: ProTaper Universal 
Retreatment files (Dentsply, USA) with Chloroform, 
Group D: ProTaper Universal Retreatment files with 
Orange solvent. Randomization was done to balance 
the known and unknown factors to eliminate bias. 
Mandibular pre-molars with one root, straight canal, 
fully formed apices were included in the study, while 
teeth with radiographic evidence of calcifications, 
intra canal obstructions, internal resorption, 
previous endodontic treatment and teeth with root 
caries were excluded. External surfaces of the 
sample teeth were washed and the buccal and 
mesial sides of the root were marked with one 
groove and two grooves respectively.
The teeth were decoronated using a highspeed 
handpiece (W&H, Austria) and tapering fissure 
(MANI ISO 198/018 TR-S13) bur at the Cemento-
Enamel Junction (CEJ) to ensure specimen 
standardization and eliminate variables, such as 
coronal tooth anatomy and the shape of access 
cavities. The teeth were stored in 10% formalin 
(Avonchem, UK). All the experimental procedures 
were done by one operator to reduce variation and 
increase reliability.Orifices were enlarged using high-
speed (W&H, Austria) and round diamond bur (MANI 
ISO 001/014 BR-41) with copious water spray. 
Working length was determined radiographically 
0.5mm from the radiographic apex using paralleling 
technique. Step-back  canal preparation technique 
was employed, while irrigatingwith 5mL of 3% 
sodium hypochlorite (NaOCl) (PD, Swiss). Apical 
patency was ensured using K-files in size 10 (mani K 
files) between each file. A size 40K file was used as 
master apical file (MAF). Canals were flushed again 
with 3% NaOCl at the completion of instrumentation.
After drying with paper points (TopDent, USA), the 
canals were obturated with gutta-percha (TopDent, 
USA) and sealer (Sealapex, SybronEndo, USA) using 
cold lateral condensation technique. Gutta-percha 
was seared off using a heated condenser. To evaluate 
the root canal obturation, two radiographs were 
taken in bucco-lingual and mesiodistal direction. 
Root canal orifices were restored with glass ionomer 
cement (GIC) (Ketac Molar, 3M ESPE, Germany). The 
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teeth were stored for 30 days in an incubator at a 

temperature of 37℃ to simulate oral environment 
and allow the sealer to set.
The teeth were randomly divided into 4 groups for 
endodontic retreatment. Following GIC removal, #2 
and #3 Gates Glidden drills were used for coronal 
flaring to a depth of 2mm into the orifice. In group A 
chloroform 0.5 ml was injected in the canal using a 
syringe and immediately instrumented with H-files 
(Henry Schein, USA) using 25, 30, and 35 files in a 
circumferential quarter-turn push and pull motion to 
remove gutta-percha/ sealer from the canal. The 
same procedure was used in group B, but 0.5mL of 
orange solvent (Henry Schein, USA) was used. In 
group C, Torque and speed (1.5-2 N.cm and 300rpm 
respectively) for protaper universal retreatment files 
were adjusted according to the manufacturer's 
instructions. Chloroform (0.5mL) of was introduced 
in the canal and D1 file was used for first entry into 
the gutta-percha. The D2 file was used for removing 
gutta-percha at the mid third of the root. While D3 
file was used for removal of apical root filling 
material. Procedure similar to Group C was followed 
in group D with 0.5mL of orange solvent instead of 
chloroform. During retreatment procedure, copious 
irrigation was done with 5mL of 3% of NaOCl. 
Complete preparation was achieved in all the groups 
with no gutta-percha/sealer residue on the 
retreatment instrument, the canal was smooth and 
the file reached the working length.
The residual root filling material was evaluated 
exposing digital periapical radiographs in two 
different directions (bucco-lingual and mesio-distal) 
at 90-degree angle. The root canal walls and the 
residual GP/sealer were outlined by AutoCAD 
operator in both radiographs for each tooth using 
AutoCAD software. (Figure 1). Area of the canal 
covered with residual GP and/or sealer was 
calculated in bucco-lingual and mesio-distal 
dimensions and expressed in mm2.  A mean value 
was calculated for each tooth by adding the residual 
GP/sealer in bucco-lingual and mesio-distal area and 
dividing by 2. Each tooth was divided was further 
divided into 3 portions (coronal, mid, apical) for 
residual GP/sealer. GP removal process was timed 
using stopwatch. Time was taken from placement of 
first drop of GP solvent in root canal till the file 
reaches working length with no visible GP on it. The 

data was analyzed using SPSS version 22.0. One-way 
ANOVA with post hoc analysis was used to compare 
amount of residual GP/ sealer among the four groups 
and for the comparison of time taken to remove the 
root filling. Post-hoc Tukey's test was further applied 
for comparison among the groups.

Results
Two teeth were excluded from the study because of 
instrument separation (Group A and Group B). The 
comparison of the amount of residual root filling 
material showed no statistically significant 
difference among the groups (p value=0.778). (Table 
I)

rd
When the coronal, middle and apical 1/3  were 
compared, there was no statistically significant 
difference among the four groups, although there 
was overall greater amount of residual GP/sealer in 

rd
the coronal 1/3 .(Table I)
The mean endodontic retreatment time in group A, 
group B, group C and group D were 7.15 min, 7.44 
min, 5.46 min and 5.38 min respectively, showing 
statistically significant difference amongst the 
groups (p value<0.001). Group D showed less time to 
remove gutta-percha from the root canal followed by 
group C, group A, and group B.(Table 2) Results of 
multiple comparisons are shown in the Table II.
The amount of residual root filling as seen on 
radiograph is shown in figure 1. The yellow outline 
indicates root canal wall, red horizontal lines divide 

rd
the root into coronal middle apical 1/3  and the red 
line surrounding the root canal wall represents the 
residual GP/ sealer.

Table I: Comparison of Residual Root Filling the Groups 

Discussion
The current study revealed that all the techniques 
left residual GP/sealer in the canal. In terms of time 
taken to remove the GP/sealer, group D and C 
performed better compared to group A and B. 
Thorough removal of existing GP/Sealer during 
retreatment is crucial to expose the necrotic tissue or 
microbes that may have become a source of 
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infection resulting in failure of treatment. 
Retreatment with manual instruments is a time 
taking procedure particularly with well obturated 
canals. Therefore, the use of rotary nickel titanium 
instruments is considered to reduce patient and 

14operator fatigue.
Due to the difficulties met during the removal of the 
existing obturating material, numerous studies have 
been carried out to investigate new instruments for 
endodontic retreatment. Various techniques have 

been evolved for this purpose such as hand (K-files 
and H-files), rotary (Gates Glidden burs, Peeso 
reamers, and NiTi instruments), reciprocating (One 
Wave and Reciproc), heat-carrying instruments, 
chemical agents like solvents, ultrasonic device, and 

15lasers.
In this study ProTaper Files were compared with H-
files and two different solvents for retreatment. 
ProTaper Universal Retreatment Instruments have a 
specific design of their flutes and their rotary motion 
has the tendency to pull the GP towards their flutes, 
therefore directing it coronally. Additionally, rotary 
motion of engine-driven files produces heat due to 
friction that plasticizes the GP making removal 

7,16easy.
Neither of the techniques advocated in current study 
completely removed gutta-percha/sealer as 
detected by the radiographs. This is in harmony with 

17 former studies, where authors recommend that 
absolute removal of obturating material from the 
canals is difficult and traces are always left regardless 

18 
of the technique used.  Muraleedhar AV, quantified 
the residual gutta-percha/sealer during retreatment 
using rotary and hand files (K-file and H -file). All the 
techniques left traces of GP/ sealer.
On the contrary, some studies concluded that 
ProTaper Universal retreatment instruments were 
efficient compared to manual instruments in 
retreatment. The reason is the differences in the 
methodology compared to the current study. 

19Giuliani V et. al.,  reported ProTaper Universal 
retreatment files were quick and left significantly 
less residual GP compared to K- files. In our study, H-
files were used which have better cutting efficiency 
and therefore removes GP/ sealer better compared 

20
to K files. Shivanand S et. al.,  in his study used a 
stereomicroscope to examine the cut sections of 
teeth, inferred that ProTaper instruments were 
efficient resulting in less residual GP.  In the current 
study periapical radiograph was used to detect 
residual GP which cannot give a good image of 3-
d imens iona l  tooth  st ructure  lead ing  to  
misinterpretation of results. This could be the reason 
of contrast with the study.
Rotary systems generate heat as a result of frictional 
movements. Excessive heat causes the “smearing” 
of root canal walls with the GP leading to incomplete 
removal. Moreover, sealer is usually brushed onto 

Table II :  Multiple Comparisons of Retreatment Time In 
Minutes Among The Four Groups Using Post-Hoc Tukey's 
Test

Figure 1 : Radiograph of Sample Tooth Showing Residual
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the canal walls during the retreatment procedure, 
thereby making it difficult to remove because there 

21
is weak connection between sealer and GP.  
Therefore, thorough canal cleaning and re-
preparation is of utmost significance after GP and 
sealer removal.
In terms of residual GP/sealer in the coronal, middle 
and apical areas, there was no significant differences 
but overall increased GP/sealer were found in 

rdcoronal 1/3 followed by the middle and then apical 
rd

1/3 in all groups. Jain A reported similar results in 
22their study.  The lack of complete GP/sealer removal 

rd
from the coronal 1/3 could be because of the fact 
that lateral condensation technique of obturation 
has tendency to entrap large amounts of sealer in the 
obturating material and creates a condensed mass in 
the coronal, middle rather than the apical part. This 
leads to in increased residual GP and sealer in these 

23areas.
The mean endodontic retreatment time showed 
statistically significant variation of group A and group 
B with group C and group D (p value<0.001). Group D 
was less time-consumingtechnique and group B was 
more time consuming. The result is in accordance 
with earlier studies demonstrating rotary NiTi 
instruments are less time consuming in retreatment 
compared to hand instruments. Similar results were 
found by other studies stating rotary files as more 

24,18efficient than hand files.
Chloroform is an effective solvent for dissolving 
gutta-percha. Although it is still commonly used in 
our region, the possible adverse effects associated 
with chloroform cannot be overlooked as it has been 
classified as a carcinogen and is toxic to the periapical 
tissues. Xylol, orange oil and thyme oil are proved to 

25
be better compared to other solvents.  In the 
present study, chloroform and orange solvent 
performed equally well with hand files and ProTaper 
Retreatment files.

Conclusion
All the techniques left some gutta percha/sealer as 
seen on periapical radiographs, but ProTaper 
retreatment f i les  readi ly  removed gutta 
percha/sealer removal compared to hand files. 
Orange solvent and chloroform are equally effective 
GP solvents.
The radiographic analysis showed some limitations 
as it gives only a two-dimensional information. 

Therefore advanced 3-dimensional evaluation 
strategies are recommended for better analysis. In 
vitro conditions cannot fully mimic vivo environment 
hence further research is required to authenticate 
the results. 
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ABSTRACT
Objective: The aim of this study was to evaluate postoperative early and late complications of primary inguinal 
hernia repair by Lichtenstein Mesh Technique.
Study Design: A Cross-Sectional Study.
Place and Duration of Study: Department of General Surgery, MTI/Hayatabad Medical Complex, Peshawar, 
from 14 June 2024 to 14 December 2024.
Materials and Methods: A total of 69 patients with primary inguinal hernia, aged 18–70 years, were enrolled 
via non-probability consecutive sampling. All patients underwent Lichtenstein tension-free mesh repair 
performed by a consultant surgeon. Early (≤30 days) complications, including hematoma and wound infection, 
and late (6 months) complications, including chronic groin pain and recurrence, were recorded. The clinico-
demographic data were documented, and statistical analysis was performed using SPSS 23. Chi Square and 
Fisher's Exact test was used and the p value ≤ 0.05 was considered statistically significant.
Results: Among the 69 patients, the recurrence rate was 10.1%. The significant associations were found 
between hernia recurrence and the following variables: hernia duration ≥5 years (p < 0.001), low 
socioeconomic status (p < 0.001), illiteracy (p < 0.001), and presence of comorbidities (p = 0.001), postoperative 
hematoma (p < 0.001), and chronic groin pain (p < 0.001). No statistically significant association was observed 
with age, hernia type or side, residence, or surgical site infection.
Conclusion: Lichtenstein mesh repair proved safe with acceptable postoperative outcomes. The recurrence 
rate was 10.1%, significantly linked to prolonged hernia duration, low socioeconomic and educational status, 
comorbidities, hematoma, and chronic groin pain.

Keywords: Lichtenstein, Inguinal Hernia, Recurrence.  
4

demonstrates a predilection for the right side.
The definitive method for hernia diagnosis is clinical 
examination of the groin. However, clinical 
examination alone may overlook smaller inguinal 
hernias; hence, ultrasound (US), magnetic 
resonance imaging (MRI),  and computed 
tomography (CT) has been used as confirmation or 

5complementary investigations.
The optimal treatment strategy for primary inguinal 
hernia has been extensively investigated worldwide; 
however, limited evidence exists regarding the most 
effective method for repairing recurrent inguinal 
hernias, and the appropriate surgical approach for 

6this condition remains controversial.  Contemporary 
literature identifies open, tension-free mesh repair 
as the predominant approach for inguinal hernia 
management, with the Lichtenstein technique 
serving as the established standard due to its low 
recurrence rates and consistent postoperative 
outcomes. Although laparoscopic repair may reduce 
early postoperative discomfort, evidence shows 
comparable long-term results, reinforcing the 

Introduction
Inguinal hernia repair is a frequently conducted 
surgical procedure worldwide. Annually, it 
constitutes approximately 73% of all abdominal wall 
hernias and the number of people getting this 

1
surgery surpasses 20 million.  Mesh repair 
represents one of the most frequently employed 
techniques, accounting for approximately 700,000 

2,3hernia repairs annually in the United States alone.  
Risk factors for inguinal hernia formation can be 
categorized into patient-related variables, such as 
age and sex, and external factors, including physically 
demanding occupations. The condition exhibits a 
marked male predominance, with a sevenfold 
greater frequency in males than in females and 
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Lichtenstein method as a widely accessible and 
7,8reliable option.

Synthetic mesh in inguinal hernia repair reduces 
recurrence but may cause persistent groin pain, 
foreign body sensation, functional limitations, and, 
rarely, mesh migration or rejection, highlighting the 

7,8,9
need for careful surgical technique and follow-up.
Despite the widespread use of mesh-based inguinal 
hernia repair and extensive global research on 
primary hernias, evidence regarding postoperative 
outcomes in routine clinical settings of our region 
remains insufficient. Existing studies largely focus on 
recurrence rates, while data on early and late 
postoperative complications following the 
Lichtenstein technique are limited and inconsistent. 
Moreover, variations in patient profiles, surgical 
expertise, and follow-up practices create a need for 
locally generated evidence. This gap underscores the 
importance of evaluating postoperative outcomes 
within our population. The aim of this study was to 
evaluate postoperative early and late complications 
of primary inguinal hernia repair by Lichtenstein 
mesh technique.

Materials and Methods
This descriptive cross-sectional study was conducted 
at  the Department  of  General  Surgery,  
MTI/Hayatabad Medical Complex, Peshawar, from 
14 June 2024 to 14 December 2024. After obtaining 
informed consent and Institutional Review Board 
(IRB) approval (CPSP/REU/SGR-2022-21-13583). The 
study employed a non-probability consecutive 
sampling technique. A total of 69 patients were 
included, based on a calculated sample size using a 
4.7% overall postoperative recurrence rate of the 
Lichtenstein technique for inguinal hernia repair, 
with a 95% confidence interval and 5% margin of 
error, using the World Health Organization (WHO) 

10
calculator.  The eligible patients underwent the 
Lichtenstein tension-free mesh repair, performed by 
a consultant general surgeon.  
Inclusion criteria comprised of patients aged 18 to 70 
years, diagnosed with primary inguinal hernia and 
scheduled to undergo the Lichtenstein mesh repair, 
regardless of gender or ethnicity. 
While exclusion criteria included patients younger 
than 18 years, those with recurrent inguinal hernias, 
hernias managed by techniques other than the 
Lichtenstein method, obstructed or strangulated 

hernias, and patients who could not be followed up 
post-discharge. 
The technique involved the placement of a 
polypropylene mesh over the posterior wall of the 
inguinal canal, secured with 2/0 polypropylene 
sutures, without transfixed or excised hernia sacs. 
Clinico-demographic data, including age, sex, body 
mass index (BMI),  residence, education, 
socioeconomic status, duration of hernia, laterality, 
and comorbidities, were documented. Hernia type 
was recorded intraoperatively.
The outcomes assessed included both early and late 
postoperative complications. Early complications 
were defined as those occurring within 30 days post-
surgery and included postoperative hematoma, 
identified through clinical examination and 
ultrasonography, and postoperative wound 
infections, defined by the presence of all three of the 
following: redness, swelling, and pus discharge 

10
confirmed via culture.  Late complications were 
assessed at six months postoperatively and included 
chronic groin pain—defined as persistent pain 
beyond three months and evaluated using a Visual 
Analogue Scale (VAS) ranging from 0 (no pain) to 10 
(worst possible pain)—and recurrence, defined as 
the reappearance of a hernia at or near the original 
site, confirmed clinically and by ultrasound.
Statistical analysis was performed using SPSS version 
23. Descriptive statistics such as frequencies and 
percentages were calculated for categorical 
variables, including gender, residence, education 
status, socioeconomic status, hernia side and type, 
comorbidities, and complications. Continuous 
variables such as age, BMI, duration of symptoms, 
and chronic pain scores were summarized using 
mean ± standard deviation or median with 
interquartile range (IQR), depending on data 
normality assessed via the Shapiro–Wilk test. 
Stratification was conducted for variables including 
age, gender, hernia type, hernia side, duration of 
symptoms, postoperative hematoma, surgical site 
infection (SSI), and chronic pain against the primary 
outcome of recurrence. Chi-Square or Fisher's Exact 
tests were applied post-stratification, with a p value 
≤ 0.05 considered statistically significant.

Results
The mean age of patients was 42.82±13.06 years. 

2
The mean BMI was 24.86±4.09 kg/m . Table I shows 
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the demographic and clinical characteristics of the 
69 study participants, including residence, 
socioeconomic status, education level, hernia 
characteristics, and postoperative complications.

0.001), presence of comorbidities (p = 0.001), 
presence of hematoma (p < 0.001), and chronic pain 
(p < 0.001). Variables analysed using Chi-Square test 
that did not show significant associations with 
recurrence included age (p = 0.720), hernia type (p = 
0.948), and hernia side (p = 0.393). Surgical site 
infection and residence, analysed using Fisher's 
exact test and Chi-Square test respectively, also did 
not show significant associations with recurrence (p 
= 0.987 and p = 0.052 respectively).

Table I: Descriptive Statistics (n = 69)

As illustrated in Figure 1, the recurrence rate of 
hernia was 10.1% (7 out of 69 patients), while 62 
patients (89.9%) experienced no recurrence

Figure 1: Recurrent Rate

Table 2 displays the cross-tabulation of various 
clinical and demographic variables with hernia 
recurrence status. Statistically significant 
associations were observed using Fisher's Exact test 
for hernia duration ≥ 5 years (p < 0.001), low 
socioeconomic status (p < 0.001), illiteracy (p < 

Table II: Comparison of Clinico-demographic With 
Recurrence

Discussion
In the present study, the overall recurrence rate after 
inguinal hernia repair was 10.1%, which is within the 
range reported in international literature. Our 

12
findings align with Movahedi et. al.,  who also 
reported a recurrence rate of approximately 10%, 
highlighting the importance of surgical technique 
and postoperative care. However, this contrasts with 

13
Shah et. al.,  who documented a significantly lower 
recurrence rate, possibly due to differences in 
patient selection criteria and the use of mesh-based 
tension-free techniques.
A significant association was found between hernia 
duration ≥ 5 years and recurrence (p < 0.001). Our 

14
findings align with Lee et. al.,  who observed that 
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prolonged hernia duration leads to greater tissue 
weakness and complexity during repair. Conversely, 

15
this contrasts with Parker et. al.,  who found no 
significant correlation between duration of hernia 
and recurrence. 
Low socioeconomic status and illiteracy were also 
significantly associated with recurrence. Our 

16findings align with Laane et al.,  who emphasized the 
role of limited health literacy and delayed 
healthcare-seeking behaviour in adverse surgical 

17
outcomes. In contrast, Kuo et al.,  reported no such 
association, attributing recurrence primarily to 
technical surgical factors rather than patient 
demographics.
Postoperative complications, specifically hematoma 
and chronic pain were strong predictors of 

18recurrence. Our findings align with Tigora et al.,  
who suggested that tissue trauma and poor wound 
healing contribute to structural compromise and 
subsequent recurrence. This contrasts with Reistrup 

19et al.,  who argued that postoperative pain does not 
directly influence long-term hernia recurrence.
The presence of comorbidities was also significantly 
linked to recurrence, aligning with findings from 

20Siddaiah et al.,  who observed that systemic 
conditions such as diabetes and chronic cough 
impair healing and increase the risk of recurrence.
The differences between our findings and those 
reported in other studies are likely explained by 
variations in sample size, patient characteristics, and 
surgical techniques, as well as the quality of 
postoperative care. Such variability reminds us that 
hernia recurrence is a multifactorial outcome rather 
than the result of a single determinant. For example, 
while prolonged hernia duration appeared to play a 
clear role in our cohort, other investigators have not 
observed the same effect, suggesting that its impact 
may depend on patient selection and operative 
circumstances. 

Limitations
This study was limited by its single-center design and 
relatively small sample size, which may affect the 
generalizability of the findings. Additionally, long-
term follow-up data were not available, which could 
underestimate the actual recurrence rate. Other 
factors, such as surgeon expertise and type of mesh 
used, were not controlled and may have influenced 
outcomes.

Conclusion
Lichtenstein mesh repair proved safe with 
acceptable postoperative outcomes. The recurrence 
rate was 10.1%, significantly linked to prolonged 
hernia duration, low socioeconomic and educational 
status, comorbidities, hematoma, and chronic groin 
pain.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To compare the effect of intrathecal bupivacaine alone vs intrathecal buprenorphine as an adjuvant 
to bupivacaine on postoperative analgesia in cesarean section patients receiving spinal anesthesia. 
Study Design: The Quasi experimental study. 

st
Place and Duration of Study: “Department of Anesthesia”, Lahore General Hospital, Lahore, from 1  May 2022 

thto 29  May 2023.  
Materials and Methods: Sixty pregnant women (ASA I-II, aged between 20-35 years) scheduled for elective 
cesarean section were enrolled through non-probability consecutive sampling. “Group B” received 1.8ml of 0.5 
% hyperbaric bupivacaine with 0.5ml normal saline, while “Group BB” was administered 1.8ml of 0.5% 
hyperbaric bupivacaine combined with 60µg buprenorphine. All participants were informed of study objectives 
and provided written consent. Postoperative pain was evaluated using the visual analog scale (VAS). The 
duration of analgesia, total rescue analgesic use, onset of sensory block, and adverse effects were recorded 24 h 
after surgery. 
Results: Group BB showed significant longer duration of postoperative analgesia and reduced need for rescue 
analgesics. Maximum VAS scores were also significantly lower in Group BB, with 73.3% of patients reporting a 
score of 4. Mild sedation (16.7%) and nausea/vomiting (10%) were noted in Group BB, but no respiratory 
depression was observed. All neonates had Apgar scores > 7 at 1 and 5 minutes. 
Conclusion: Intrathecal buprenorphine combined with bupivacaine in cesarean section significantly improves 
pain control and prolongs the analgesic effect. Given its favorable benefit-risk profile, it can be considered a safe 
and effective adjunct to spinal anesthesia. 

Keywords: Analgesia Bupivacaine, Buprenorphine, Cesarean Section, Spinal Anesthesia.      

pain can delay recovery, hinder mobilization, impair 
maternal-neonatal bonding and increase the risk of 
p e r s i s t e n t  p a i n  a n d  p o s t p a r t u m  

2 , 3 , 4depression. ​ ​Despite its transient nature, 
postoperative pain requires timely and appropriate 

5intervention to prevent long term consequences.​ ​  
Regional anesthesia, especially spinal anesthesia, is 
widely used for cesarean delivery owing to its fast 
onset, dense sensory blockade, and lower systemic 
drug exposure in both the mother and 

6,7,8
neonate.​ ​Bupivacaine, a long acting, amide local 
anesthetic, is commonly used in subarachnoid block 
(SAB); However, when used alone at higher doses 
(12-15mg), it may lead to profound hypotension and 

9
inadequate postoperative analgesia duration.​ ​To 
address these limitations, opioids and various 
adjuvants —including opioids, α2 agonists, and 
NMDA antagonists— have been incorporated into 

10,11,12,13
spinal anesthesia regimens.​ ​ 
Buprenorphine, a partial μ-opioid receptor agonist, 

Introduction  
Effective management of postoperative pain 
remains a fundamental aspect of surgical care, 
particularly in cesarean sections (C-sections) among 
the most frequently performed surgeries 

1
worldwide.​ ​  Inadequate control of postoperative 
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has shown promising results as an adjuvant due to its 
high lipid solubility, strong receptor affinity, and 
prolonged duration of action, with minimal risk of 

14respiratory depression.​ ​ Its antihyperalgesic 
properties and favorable safety profile make it 
particularly suitable for intrathecal administration in 
obstetr ic  pat ients .  Studies  suggest  that  
buprenorphine combined with bupivacaine 
enhances postoperative analgesia and reduces the 
need for supplemental analgesics compared with 

15,16
bupivacaine alone.​  
However, despite growing international evidence, 
there is a paucity of local data evaluating the 
analgesics efficacy and safety of this combination in 
cesarean sections. This study aims to compare the 
postoperative analgesic profile and analgesics 
requirements of bupivacaine alone, versus 
combined with buprenorphine in patients 
undergoing cesarean section under spinal 
anesthesia. 

Materials and Methods  
This quasi experimental study was conducted at the 
“Department of Anesthesia, Lahore General 

st th
Hospital, Lahore” from 1  May 2022 to 29  May 2023 
after receiving ethical approval from the Institutional 
Review Board (No: UHS/education/126-22/3033).  
A total of 60 pregnant women, aged 20-35 years, 
scheduled for elective lower segment cesarean 
section (LSCS) under spinal anesthesia, were 
enrolled through non-probability consecutive 
sampling and allocated into two groups (B and BB, n= 
30 each) after obtaining informed consent. Based on 
previous literature, the mean (±SD) postoperative 
analgesia duration in bupivacaine group was 
assumed to be 2.67±1.39 hours, and in the 
bupivacaine combined with buprenorphine group 

16vs. 12.3±6.5 hours.​ ​  The sample size was calculated 
using these values by WHO sample size calculator 
with a confidence level of 95% and power of 80%, 
yielding fewer than 10 participants in each group. 
However, 30 patients in each group included 30 
patients in each group to ensure adequate power 
and account for potential variability.
The inclusion criteria were ASA physical status I and 
II, gravid females >36 weeks undergoing elective 
cesarean section, and those who gave informed 
consent. The exclusion criteria were ASA III or IV, 
emergency surgeries, comorbidities (e.g. cardiac 

disease, diabetes and hypertension), use of beta-
blockers, or anticoagulants (INR>1.5), placental 
abnormalities, eclampsia, fetal distress, known drug 
allergies to study drugs, contraindications to spinal 
anesthesia, and partial or failed spinal block. 
 All patients received aspiration prophylaxis with oral 
famotidine 40 mg the night before surgery and 
intravenous metoclopramide 10 mg with oral 
famotidine on the morning of the surgery. Standard 
monitoring was applied, and IV access was obtained 
with an 18-gauge cannula. The patients were 
preloaded with 20 ml/kg 0.9% saline. After urinary 
catheterization, spinal anesthesia was administered 
at the L3-L4 level in the sitting position using a 25G 
spinal needle under aseptic measures. 
Group B received 1.8 ml of 0.5% hyperbaric 
bupivacaine combined with 0.2 ml normal saline, 
whereas Group BB was received the same volume of 
bupivacaine with 60 µg buprenorphine (measured 
using a Monoject tuberculin syringe). The study was 
single-blinded. The drugs were administered by 
anesthesiologists who were not involved in patient 
care or data collection. The principal investigator, 
who was blinded to group allocation, recorded all 
postoperative parameters.  
After the subarachnoid block (SAB), patients in both 
groups were positioned supine with a right hip 
wedge. Surgery was started upon achieving the T4 
sensory level. Intraoperative fluids were maintained 
with normal saline, and oxytocin was administered 
after delivery. Apgar scores were calculated at 1 and 
5 minutes. No intraoperative sedatives or additional 
analgesics were administered.  
After surgery, analgesia was monitored hourly using 
a visual analog scale (VAS) with duration defined as 
the time from the completion of surgery to the first 
VAS score ≥4 for 24 hours postoperatively. Rescue 
analgesia (IV tramadol 20 mg) was administered 
when needed. The VAS scores, total rescue analgesic 
use, adverse effects (nausea, vomiting, sedation and 
respiratory depression) and peak sensory levels were 
recorded. Sedation was scored from zero to 3. 
Nausea and vomiting were managed with 
ondansetron 4 mg IV and pheniramine maleate was 
given for pruritus when required.  
Data were analyzed using IBM SPSS Statistics for 
Windows, Version 28 (Released 2021; IBM Corp, 
Armonk, New York, USA). Continuous variables, 
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including duration of postoperative pain, peak 
sensory level, surgery duration and maximum 24h 
VAS were reported as mean ± SD and analyzed using 
the independent t-test. Categorical variables such as 
the incidence of nausea, vomiting, sedation, and 
respiratory depression were expressed as 
frequencies and percentages and compared among 
groups using chi-square or Fisher's exact test 
depending on how the data were distributed. 
Statistical significance was defined as p-value < 0.05, 
with 95% confidence interval (CI) reported for all 
comparisons. 
There were no dropouts or losses to follow-up during 
the study period; All 60 participants completed the 
study as per protocol. No serious complications 
related to anesthesia were recorded.

Results  
Both groups had comparable baseline characteristics 
including age, height, weight, and duration of 
surgery, with no statistically significant differences (p 
> 0.05) (Table I). The peak sensory level attained was 
similar between groups with T4 being the most 
common level in both groups. In Group B, 63.3% 
reached T4, 30% reached T3, and 6.7% reached T2, 
while in Group BB, 40% reached T4, 50% reached T3, 
and 10% reached T2. The difference between groups 
was not statistically significant (p > 0.005) (Table II). 
The onset of analgesia was slightly rapid in Group BB 
(3.22±0.71 min) than in Group B (3.95±0.7 min), but 
not significant (p > 0.005) (Figure I). 
The duration of postoperative analgesia was also 
longer in Group BB (12.2±6.4 hours) as compared to 
Group B (2.75±1.4 hours) (p < 0.001). 
Rescue analgesic requirements were lower in Group 
BB (mean dose = 1.02) than in Group B (mean dose = 
2.1) (p < 0.001). The maximum VAS pain scores 
recorded during first 24 h after surgery were also 
lower in Group BB (p < 0.001). In Group B, 9 (30%) 
patients required additional analgesia versus only 
one (3.3%) in Group BB (p < 0.001). The most 
frequent highest VAS score in Group BB was 4, 
observed in 22(73.3%) patients (p < 0.001) (Table III). 
No neonatal complications were noted, and all 
neonates had Apgar scores of >7 at 1 and 5 min in 
either group. In terms of side effects, 10% (n= 3) of 
Group BB had experienced nausea and vomiting, and 
16.7% (n=5) reported mild to moderate sedation 
with a mean sedation score of (0.33±0.66). No 

respiratory depression was observed. In Group B, no 
side effects were recorded. 

Table I: Demographic Characteristics of Study population   

SD: Standard deviation 
Group B: patients receiving bupivacaine only  
Group BB: patients receiving buprenorphine combined 
with bupivacaine 
Table II: Comparison of Peak Sensory Block Levels 
between Group B and Group BB  

Group B: bupivacaine 
Group BB: buprenorphine + bupivacaine 

Table III: Comparison of Highest Postoperative Pain 

Scores Between Group B and Group BB 

VAS score: Visual Analogue Scale  

Figure I: Comparison of Onset Time, Duration and Rescue 
Analgesic Requirements in Both Groups  
Group B: patients receiving bupivacaine only  
Group BB: patients receiving buprenorphine combined 
with bupivacaine  
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Discussion  
Subarachnoid block (SAB) with local anesthetics such 
as bupivacaine remains the standard choice for 
cesarean section; however, its use alone provides 
suboptimal postoperative pain control, increased 
requirement of rescue analgesics and maternal 

9,10dissatisfaction.​ ​The addition of intrathecal opioid 
adjuvants has been explored to extend analgesic 
duration while improving patient comfort 

15,16 
minimizing systemic side effects.​
The present study demonstrates that administrating 
60 µg intrathecal buprenorphine with bupivacaine 
significantly prolonged the duration of analgesia and 
reduced the need for rescue analgesia, without 
adverse impact on maternal or neonatal outcomes.  
In this study, adding buprenorphine to bupivacaine 
(Group BB) extended the mean duration of 
postoperative analgesia compared to bupivacaine 
alone (Group B), thereby reducing the need for 
supplemental analgesia. Similar observations have 
been reported by other studies, even at varying 
doses, buprenorphine enhances analgesic duration 

17,20with a faster onset of action.​ ​ 
Visual analog scale (VAS) scores further confirmed 
improved pain control in the BB group, where 73.3% 
of patients reported a maximum VAS score of 4, 
significantly lower than those in Group B. Das et al. 
(2023) reported comparable analgesic superiority of 
intrathecal buprenorphine over fentanyl in cesarean 

21
delivery.​ ​The faster onset of analgesia in Group BB 
can be attributed to its high µ-receptor affinity and 
lipophilicity facilitating rapid penetration into the 

22,23spinal tissue​ ​  
Despite this, peak sensory levels remained 
comparable between groups, indicating that the 
dermatomal spread of anesthesia is predominantly 
governed by the fixed dose and volume of 

24
bupivacaine.​ ​  
Buprenorphine may cause adverse effects including 
sedation, nausea, and vomiting which generally 

23,25increase at higher doses.​ ​ In this study, the BB 
group receiving 60µg intrathecally, experienced side 
effects  including mild sedation (16.7%),  
nausea/vomiting (10%). Importantly, these effects 
were transient and manageable. No respiratory 
depression was noted. These side effects appear to 
be clinically acceptable considering their significant 
analgesic benefits. 

All neonates had Apgar score >7 at 1- and 5-minutes, 
confirming no negative impact on neonatal condition 
when intrathecal buprenorphine was used at doses 

12,23<75µg.
This research is limited by its single-center approach, 
small sample size and absence of hourly pain 
measurements, only peak VAS scores were recorded 
due to nursing workflow realties in a high volume 
public hospital. While 60µg of buprenorphine was 
selected based on a balance between efficacy and 
safety, higher doses may yield different outcomes 
and warrant further investigation. Additionally, we 
did not evaluate maternal hemodynamics 
postoperatively or conduct an umbilical cord blood 
gas analysis, which could have provided more 
objective neonatal data. 
Future research should include multicenter, large 
RCTs comparing intrathecal adjuncts with formal 
maternal satisfaction scoring, real-time pain 
mapping and detailed hemodynamic monitoring 
stratified dosing of buprenorphine to identify an 
optimal balance between analgesia and side 

23effects​.

Conclusion 
Intrathecal buprenorphine combined with 
bupivacaine in cesarean section significantly 
improves pain control and prolongs the analgesic 
effect. Given its favorable benefit-risk profile, it can 
be considered a safe and effective adjunct to spinal 
anesthesia. 

Acknowledgement: None

Conflict of Interest: The authors declare no 

conflicts of interest.

Funding Disclosure: No financial support was 

received for this study.

REFERENCES
1. Crandon R, Storr N, Padhy S, Parker P, Lun S, Hughes I, et al. 

Enhanced  recover y  af ter  caesarean  sect ion :  
Implementation of an ERAC protocol in a tertiary obstetric 
hospital. J Perioper Pract. 2024. https://doi.org/10.1177/ 
17504589241256458. 

2. Arroyo-Fernández FJ, Calderón Seoane JE, Torres Morera 
LM. Strategies of analgesic treatment after cesarean 
delivery: Current state and new alternatives. Rev Esp 
Anestesiol Reanim (Engl Ed). 2020;67(3):167–75. 
https://doi.org/10.1016/j.redar.2019.11.005.

3. Yun X, Ling-Qun H. Enhanced recovery after cesarean 
delivery. Transl Perioper Pain Med. 2023;10(2). 
https://doi.org/10.31480/2330-4871/174. 

JIIMC 2025 Vol. 20, No. 4 Postoperative Analgesia After Intrathecal Bupivacaine with or Without Buprenorphine

263 https://doi.org/10.57234/jiimc.december25.2596



4. Pinho B, Costa A. Impact of enhanced recovery after surgery 
(ERAS) guidelines implementation in cesarean delivery: A 
systematic review and meta-analysis. Eur J Obstet Gynecol 
Reprod Biol. 2024;292:201–9. https://doi.org/10.1016/ 
j.ejogrb.2023.11.028. 

5. Pombo A, Guimarães H, Araújo AM, Nunes CS, Cabido H, 
Lemos P. Anesthesia and postoperative analgesia for 
cesarean section: A retrospective observational study. J 
O b stet  A n a e st h  C r i t  C a r e .  2 0 2 5 ; 1 5 ( 1 ) : 5 3 – 8 .  
https://doi.org/10.4103/joacc.joacc_25_24. 

6. Ung TY, Jee YS, You HJ, Cho CK. Comparison of the effect of 
general and spinal anesthesia for elective cesarean section 
on maternal and fetal outcomes: a retrospective cohort 
study. Anesth Pain Med (Seoul). 2021;16(1):49-55. 
https://doi.org/10.17085/apm.20072. 

7. Silverman M, Zwolinski N, Wang E, Lockwood N, Ancuta M, 
Jin E, et al. Regional analgesia for cesarean delivery: A 
narrative review toward enhancing outcomes in 
parturients. J Pain Res. 2023;16:3807–35. https://doi.org/ 
10.2147/jpr.s428332. 

8. Algarni RA, Albakri HY, Albakri LA, Alsharif RM, Alrajhi RK, 
Makki RM, et al. Incidence and risk factors of spinal 
anesthesia-related complications after an elective 
cesarean section: A retrospective cohort study. Cureus. 
2 0 2 3 ; 1 5 ( 1 ) : e 3 4 1 9 8 .  h t t p s : / / d o i . o r g / 1 0 .  
7759/cureus.34198. 

9. Lim G, Facco FL, Nathan N, Waters JH, Wong CA, Eltzschig 
HK. A review of the impact of obstetric anesthesia on 
maternal and neonatal outcomes. Anesthesiology. 
2018;129(1):192–215. https://doi.org /10.1097/ 
aln.0000000000002182.  

10. Swain A, Nag DS, Sahu S, Samaddar DP. Adjuvants to local 
anesthetics: Current understanding and future trends. 
World J Clin Cases. 2017;5(8):307–23. https://doi.org/10. 
12998/wjcc.v5.i8.307. 

11. Dhawale TA, Sivashankar KR. Comparison of intrathecal 
fentanyl and buprenorphine as an adjuvant to 0.5% 
hyperbaric bupivacaine for spinal anesthesia. Anesth 
Essays Res. 2021;15(1):126–32. https://doi.org/10.4103/ 
aer.aer_59_21. 

12. Lorato SS, Reshad S, Seifu E, Gebrehiwot G, Achule A, 
Amsalu H, et al. Comparison of intrathecal bupivacaine with 
tramadol and bupivacaine with dexamethasone for post-
cesarean section pain relief extension: A prospective 
observational study. Ann Med Surg. 2025;87(3):1159–64. 
https://doi.org/10.1097/MS9.0000000000003056. 

13. Pascarella G, Ruggiero A, Garo ML, Strumia A, Difolco M, 
Papa MV, et al. Intrathecal dexamethasone as an adjuvant 
for spinal anesthesia: A systematic review. Minerva 
Anestesiol. 2024;90(7–8):662–71. https://doi.org/10. 
23736/s0375-9393.24.18054-6. 

14. Gudin J, Fudin J. A narrative pharmacological review of 
buprenorphine: A unique opioid for the treatment of 
chronic pain. Pain Ther. 2020;9(1):41–54. https://doi.org/ 
10.1007/s40122-019-00143-6. 

15. Saleh M, Malik S, Memon GN, Rehman M. Comparative 
study on analgesia duration with bupivacaine– 
buprenorphine combination vs. bupivacaine alone for 

cesarean delivery. Anaesth Pain Intensive Care. 
2023;27(5):501–5. https://doi.org/10.35975/apic. 
v27i5.2303. 

16. Shrinivas TR, Ali L, Jamagond S. Comparative evaluation of 
intrathecal bupivacaine 0.5% with intrathecal bupivacaine 
0.5% and 60-µg buprenorphine for postoperative analgesia 
in elective cesarean section patients. J Pharm Bioallied Sci. 
2022;14(Suppl 1):S167–8. https://doi.org/10.4103/ 
jpbs.jpbs_879_21. 

17. Ravindran R, Sajid B, Ramadas K, Susheela I. Intrathecal 
hyperbaric bupivacaine with varying doses of 
buprenorphine for postoperative analgesia after cesarean 
section: A comparative study. Anesth Essays Res. 
2017;11(4):952–6. https://doi.org/10.4103/aer.aer_82_ 
17. 

18. Kosel J, Bobik P, Tomczyk M. Buprenorphine – the unique 
opioid adjuvant in regional anesthesia. Expert Rev Clin 
Pharmacol. 2016;9(3):375–83. https://doi.org/10.1586/ 
17512433.2016.1141047. 

19. Ture P, Ramaswamy AH, Shaikh SI, Alur JB, Ture AV. 
Comparative evaluation of anesthetic efficacy and 
hemodynamic effects of a combination of isobaric 
bupivacaine with  buprenorphine vs .  i sobar ic  
levobupivacaine with buprenorphine for spinal anesthesia 
– A double-blinded randomized clinical trial. Indian J 
Anaesth. 2019;63(1):49–54. https://doi.org/10.4103/ija. 
IJA_667_17. 

20. Das N, Lahkar B, Brahma H, Borah B. Analgesic efficacy in 
cesarean section: A comparison between fentanyl and 
buprenorphine as an adjuvant to bupivacaine under 
s u b a ra c h n o i d  b l o c k .  N e w  I n d i a n  J  O B G Y N .  
2023;10(1):77–83. https://doi.org/10.21276/ obgyn.2023. 
10.1.13. 

21. Pande LJ, Arnet RE, Piper BJ. An examination of the complex 
pharmacological properties of the non-selective opioid 
modulator buprenorphine. Pharmaceuticals (Basel). 
2023;16(10):1397. https://doi.org/10.3390/ph16101397. 

22. Cansian JM, D'Angelo Giampaoli AZ, Immich LC, Schmidt AP, 
Dias AS. The efficacy of buprenorphine compared with 
dexmedetomidine in spinal anesthesia: A systematic review 
and meta-analysis. Braz J Anesthesiol (Engl Ed). 
2024;74(6):844557. https://doi.org/10.1016/j.bjane. 
2024.844557. 

23. Huang YY, Chang KY. Sensory block level prediction of spinal 
anesthesia with 0.5% hyperbaric bupivacaine: A 
retrospective study. Sci Rep.  2021;11(1):9105. 
https://doi.org/10.1038/s41598-021-88726-2. 

24. Jacob AR, Paul J, Rajan S, Ravindran GC, Kumar L. Effect of 
injection speed of heavy bupivacaine in spinal anesthesia 
on quality of block and hemodynamic changes. Anesth 
Essays Res. 2021;15(4):348-51. https://doi.org/10. 
4103/aer.aer_1_22. 

25. White LD, Hodge A, Vlok R, Hurtado G, Eastern K, Melhuish 
TM. Efficacy and adverse effects of buprenorphine in acute 
pain management: systematic review and meta-analysis of 
randomised  contro l led  t r ia l s .  Br  J  Anaesth .  
2018;120(4) :668-78.  https ://doi .org /10.1016/  
j.bja.2017.11.086.  

JIIMC 2025 Vol. 20, No. 4 Postoperative Analgesia After Intrathecal Bupivacaine with or Without Buprenorphine

264https://doi.org/10.57234/jiimc.december25.2596



CONFLICT OF INTEREST
Authors declared no conflicts of Interest.

GRANT SUPPORT AND FINANCIAL DISCLOSURE
Authors have declared no specific grant for this 
research from any funding agency in public, 
commercial or nonprofit sector.

DATA SHARING STATEMENT
The data that support the findings of this study 
are available from the corresponding author 
upon request.

This is an Open Access article distributed under the terms of the Creative Commons Attribution- Non-
Commercial 2.0 Generic License.

JIIMC 2025 Vol. 20, No. 4 Postoperative Analgesia After Intrathecal Bupivacaine with or Without Buprenorphine

265 https://doi.org/10.57234/jiimc.december25.2596



ORIGINAL�ARTICLE

ABSTRACT
Objective: To determine the antibiotic susceptibility pattern of Carbapenem-resistant Acinetobacter 
baumannii isolated from the different clinical samples.
Study Design: It was a cross-sectional study.
Place and Duration of Study: Department of Microbiology, Khyber Medical University, and the Department of 
Microbiology, Armed Forces Institute of Pathology (AFIP) from January 2024 to December 2024.
Materials and Methods: After obtaining ethical approval, Various samples from the intensive care units and 
wards were collected. It included pus, tissue, non-directed bronchial lavage, blood, bronchoalveolar lavage, 
sputum, fluid, urine, nasopharyngeal swab, drain, bone, and Cerebrospinal fluid, which were processed in the 
laboratory. All the samples were inoculated on appropriate culture media, and the bacteria were identified by 
using Gram stain, motility, colony morphology, and biochemical tests. Antibiotic susceptibility was performed 
by using the Kirby disc diffusion method according to the Clinical and Laboratory Standards Institute (CLSI 
2024). Isolates showing resistance or intermediate sensitivity to meropenem and imipenem were considered 
resistant. Susceptibility pattern of the rest of the antibiotics was noted according to CLSI 2024. SPSS version 26 
was used for the data analysis. 
Result: Out of 57 Carbapenem-resistant Acinetobacter baumannii 52 (91.2%) were sensitive to minocycline, 
39(68.4%) were sensitive to tigecycline, 4(7%) to gentamicin, 3(5.2%) were sensitive to cefepime, 2(3.5%) to 
ceftazidime, 1(1.8%) to levofloxacin, tazo-pipracillin and ceftriaxone and showed no sensitivity to amikacin, 
ciprofloxacin and ampicillin-sulbactam. Tetracycline was tested in urine samples, and Carbapenem-resistant 
Acinetobacter baumannii showed 100% sensitivity towards it.
Conclusion: Carbapenem-resistant Acinetobacter baumannii showed very low susceptibility to maximum 
antibiotics. The highest was towards minocycline.

Keywords: Carbapenem Resistant Acinetobacter baumannii (CRAB), Clinical and Laboratory Standards Institute 
(CLSI), Disk Diffusion Technique.

characteristics, and is known for causing hospital-
acquired opportunistic infections.¹ Until 1971, the 
genus Acinetobacter was not considered a definitive 
human pathogen and was therefore often 

2
disregarded when isolated from clinical specimens.  
Acinetobacter baumannii is now frequently isolated 
from a variety of clinical specimens, particularly from 
hospitalized patients. Colonization rates are notably 
higher among patients in Intensive Care Units (ICUs), 

3,4particularly on mechanical ventilation.  It is 
considered a significant nosocomial pathogen 
responsible for serious infections such as ventilator-
associated pneumonia, bloodstream infections, 
urinary tract infections, meningitis, and wound 
infections, especially in immunocompromised 

5patients  Acinetobacter baumannii can withstand 
harsh environmental conditions, including 
desiccation and extreme pH levels, making infection 

Introduction
Acinetobacter baumannii is a Gram-negative, 
aerobic, non-motile coccobacillus that does not 
ferment carbohydrates, shows pleomorphic 
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control really difficult in intensive care and burn 
units. Its remarkable resistance to drying allows it to 
persist on inanimate surfaces for prolonged periods, 
fac i l i tat ing  transmiss ion with in  hospita l  
environments and contributing to both outbreaks 

5,6and long-term endemic presence.  
th

In the mid-20  century, Acinetobacter baumannii 
was believed to retain at least intermediate 
susceptibility to third- and fourth-generation 
cephalosporins, fluoroquinolones, semisynthetic 
aminoglycosides, and carbapenems, with nearly 
100% of isolates remaining sensitive to imipenem. 
However, during the late 1980s and 1990s, the global 
emergence and spread of imipenem-resistant 
Acinetobacter strains significantly limited treatment 
options. By the late 1990s, carbapenems 
(Doripenam, Ertapenam & Meropenem) remained 
the primary and often the only effective 
antimicrobials against severe Acinetobacter 

7
infections.  
During the last two decades, Carbapenem-resistant 
Acinetobacter baumannii (CRAB) has been 
designated as a top-priority critical pathogen by the 
World Health Organization, highlighting the urgent 
need for new antibiotic research and development. 
It has also been recently classified by the CDC as a 

5serious and immediate public health threat . WHO 
also included it among the ESKAPE pathogens 
(Enterococcus faecium, Staphylococcus aureus, 
Klebsiella pneumoniae, Acinetobacter baumannii, 
Pseudomonas aeruginosa, and Enterobacter 
species) a group of bacteria known for their ability to 
evade the effects of multiple antibiotics, thereby 

8
significantly limiting treatment options.  
This global health dilemma is due to the overuse of 
antibacterial agents, which has led to the 
development of resistance in Acinetobacter species 
against many commonly used antibiotics. A strong 
positive correlation has been identified between 
antibiotic resistance rates and antibiotic usage, 
accompanied by an increasing trend in antimicrobial 

4
resistance.  Multidrug resistance in Acinetobacter 
baumannii  is  mediated through multiple 
mechanisms, such as modification of target sites, 
enzymatic inactivation of antibiotics by production 
of carbapenamase, reduced drug uptake due to 
decreased permeability or increased efflux pump 

9
activity, and the ability to form biofilms.

When referring to Southeast Asia, it is observed that 
Carbapenem resistance is notably high among Gram-
negative bacteria in hospitals across South and 
Southeast Asia, particularly in Acinetobacter 
baumannii isolates. South Asia is considered the 
likely origin of the New Delhi metallo-β-lactamase-1 
(NDM-1) gene, which encodes one of the most 
widely disseminated carbapenemases across various 

10
bacterial species and geographic regions . Oxa-23 is 
the most prevalent carbapenemase enzyme found in 

11
Acinetobacter baumannii
As one of the major Southeast Asian countries, 
Pakistan faces a substantial infectious disease 
burden caused by various bacterial species, among 
which Acinetobacter species have emerged as 

7
prominent pathogens.  This situation continues to 
cause serious threats and challenges to the country's 
healthcare system. According to research conducted 
so far, more than 60% of Acinetobacter baumannii 

7
isolates in Pakistan are resistant to carbapenems
The objective of our study was to determine the 
sensitivity of Carbapenem-resistant Acinetobacter 
baumannii to a panel of antibiotics according to the 
Clinical and Laboratory Standards Institute (CLSI) 
2024 guidelines.

Materials and Methods
After getting ethical approval KMU/IPDM/IEC/ 
202335 on 18 Dec 2023, the study was conducted at 
the Department of Microbiology, Khyber Medical 
University, and the Department of Microbiology, 
Armed Forces Institute of Pathology (AFIP) from 
January 2024 to December 2024. It was a cross-
sectional study; the sample size was calculated by 

12
following the formula used for descriptive studies.

2 2(Formula: n= z pq/e ), Where n is the sample size, z is 
the standard normal variate (value is 1.96 at a 
5%margin of error),p is the expected proportion in 

13
the population based on previous studies  (3.5% 
overall average prevalence, q is equal to 1-p, and e is 
the margin of error (0.05). The estimated sample size 
calculated was 52. Non-probability convenience 
sampling was used. Samples were received from 
patients admitted to the medical, surgical ICUs, 
NICU,  and wards.  Carbapenem-res istant  
Acinetobacter baumannii isolated from different 
clinical specimens were included in the study. 
Duplicate isolates from the same patient and 
Acinetobacter baumannii sensitive to carbapenem 
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were excluded from the study. Samples were 
collected from the department of microbiology, 
Armed Forces Institute of Pathology (AFIP), and 
processed in the laboratory by inoculating on Blood, 
Chocolate, and MacConkey agar, and for urine 
culture, Cystine Lactose Electrolyte Deficient (CLED) 
agar was used. The culture plates were incubated at 
35°C ±2°C for 20-24 hours. Initial identification was 
done by colony morphology, lactose fermentation, 
and Gram staining. API 10S and 20E were used to 
identify up to the genus and species level. According 
to CLSI 2024, antibiotic susceptibility test of 
imipenem (10µg) and meropenem (10µg), 
ampicillin-sulbactam (20µg), ciprofloxacin (5µg), 
levofloxacin (5µg), Ceftazidime (30µg), Gentamicin 
(10µg), Minocycline (30µg), Cotrimoxazole(25µg), 
Tazo-pipracillin (110µg), Cefepime (30µg), 
amikacin(30µg), tetracycline(30µg), ceftriaxone 
(30µg) was done by Kirby Bauer disk diffusion 
method. Isolates showing resistance or intermediate 
sensitivity to meropenem and imipenem were 
considered resistant. Susceptibility pattern of the 
rest of the antibiotics was noted according to CLSI 
2024. SPSS version 26 was used for the data analysis. 
For qualitative analysis, frequencies and percentages 
were used, and for quantitative analysis, means ± SD 
were used. 

Results
During the study period, a total of 848 samples were 
positive; out of these positive samples, Gram-
positive cocci were 190(22.4%), and Gram-negative 
rods were 658(77.6%). Out of Gram-negative rods 
213(32.3%) were Escherichia coli, 141(21.4%) were 
Klebs ie l la  pneumoniae ,126(19 .1%)  were  
Pseudomonas, 59(8.9%) were Acinetobacter 
baumannii, 33(5%) were Proteus, 27(4.1%) were 
Serratia,17(2.5%) were Enterobacter,14(2.1%) were 
Salmonella typhi, 12(1.8%) were Burkholderia and 
6(0.9%) were Salmonella paratyphi.  
 Out of 59 Acinetobacter baumannii, 57(97%) were 
carbapenem-resistant, and these were included in 
the study. samples received from male patients were 
42(73.7%), and 15(26.3%) were from female 
patients. The mean age of the patients was 43.46. 
The minimum age was newborn, and the maximum 
was 83 years. 
S a m p l e s  y i e l d e d  c a r b a p e n e m  re s i s ta n t  
Acinetobacter baumannii were from pus 14(24.6%), 

tissue 12(21.1%), non-directed bronchial lavage 
10(17.5%), blood 5(8.8%), bronchoalveolar lavage 
4(7%), sputum 3(5.3%), fluid 3(5.3%) urine 2(3.5%) 
and 1 (1.8%) sample of each nasopharyngeal swab, 
drain, bone and Cerebrospinal fluid as shown in 
figure 1

Figure 1: Samples Yielded Growth of Carbapenem-
Resistant Acinetobacter Baumannii

Out of 57 carbapenem resistant Acinetobacter 
baumannii 52 (91.2%) were sensitive to minocycline, 
39(68.4%) were sensitive to tigecycline, 4(7%) to 
gentamicin 3(5.2%) were sensitive to cefepime, 
2(3.5%) to ceftazidime, 1(1.8%) to levofloxacin, tazo-
pipracillin and ceftriaxone and showed zero 
sensitivity to amikacin, ciprofloxacin and ampicillin-
sulbactam. Tetracycline was tested in urine samples, 
and CRAB showed 100% sensitivity towards it, as 
shown in Figure 2 and Table I. 

Fig 2: Antimicrobial Resistance Pattern of Antimicrobials 
against CRAB

Discussion
According to the WHO, Carbapenem-resistant 
Acinetobacter baumannii (CRAB) is recognized 
globally as a priority one, critical pathogen due to its 
extensive drug resistance and its association with 
nosocomial outbreaks, especially in intensive care 
units. In our study, CRAB isolates exhibited an 
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alarming resistance pattern, with 100% resistance to 
Ampicillin-Sulbactam, Ciprofloxacin, and Amikacin. 
These results are consistent with recent surveillance 
data that report similar high resistance rates across 
many regions, making these antibiotics largely 

14,15ineffective against CRAB infections.
The resistance to fluoroquinolones Levofloxacin 
(98.2%) and Ciprofloxacin (100%) is particularly 
concerning. Resistance mechanisms in A. baumannii 
include mutations in the gyrA and parC genes and 
the overexpression of efflux pumps, which have 

16been well documented in recent literature.  High 
resistance to third-generation cephalosporins 
Ceftazidime (96.5%), Cefepime (84.8%), and 
Ceftriaxone (98.2%)—is also consistent with 
previous findings, often attributed to the 
w i d e s p r e a d  p r o d u c t i o n  o f  O X A - t y p e  

17carbapenemases and ESBLs 
Aminoglycoside resistance was notable, with 
complete resistance to Amikacin and 93% resistance 
to Gentamicin, similar to the results reported by 
Sajerl i  et al. ,  who found high levels of 
aminoglycoside-modifying enzymes in clinical CRAB 

18. isolates. Furthermore, Tazo-Piperacillin resistance 
(98.2%) reflects the inefficacy of β-lactam/β-
lactamase inhibitor combinations against CRAB, as 

19
previously reported in other studies.
Amongst all the tested anti-microbial agents, 
Minocycline demonstrated the highest sensitivity 
rate (91.2%), followed by Tigecycline (68.4%). These 
results are consistent with various meta-analyses 
and clinical studies conducted around the world, 

highlighting the continued effectiveness of 
Minocycline against CRAB, even when resistance to 

20,21 
other tetracyclines is present Tigecycline, 
although less effective than Minocycline, remains a 

22
valuable option, particularly for initial treatment.
Conversely, Gentamicin displayed low sensitivity 
(7%), confirming its limited role against CRAB 
compared to Minocycline. Cotrimoxazole showed 
17.5% sensitivity, which, while limited, might still 
offer a role in combination therapy in certain clinical 

23
contexts, as noted by Al-Sheboul.
These findings emphasize the critical need for robust 
antimicrobial stewardship, ongoing resistance 
surveillance, and the development of new agents, 
such as Cefiderocol, which has shown promise 

24
against CRAB in recent trials . In the absence of 
effective therapeutic options, infection control 
practices and targeted therapy based on 
susceptibility data remain key pillars in managing 
CRAB infections.

Conclusion 
CRAB showed very low sensitivity towards maximum 
antibiotics. Maximum sensitivity was shown towards 
minocycline (91.2%) and then tigecycline (68.4%). 
However, tetracycline showed good sensitivity if 
used in UTI patients. So, the treatment of the patient 
depends on pathogen-directed susceptibility. For 
empirical treatment, continuous surveillance of 
antibiotic susceptibility is needed.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To establish the role of magnetic resonance imaging (MRI) in the management of epilepsy and to 
determine the proportion of MRI brain findings in young patients with epilepsy.
Study Design: Retrospective cross-sectional descriptive study.
Place and Duration of Study: Department of Diagnostic Radiology, POF Hospital Wah Cantt, from January 1, 
2025 to February 28, 2025.
Materials and Methods: A total of 172 patients were selected by non-probability consecutive sampling. MRI 
brain images, obtained using the epilepsy protocol, from patients aged 1 to 30 years with a clinical history of 
epilepsy were retrospectively retrieved from the hospital Picture Archiving and Communication System (PACS) 
between June 1, 2018, and May 31, 2024. Patient age, gender, and MRI findings were recorded on a 
predesigned proforma. Data were analyzed using SPSS version 23.0. Age was expressed as mean ± standard 
deviation, while gender and MRI findings were presented as frequency and percentage. For abnormal MRI 
findings and the two most common abnormalities 95% confidence interval (CIs) were calculated. 
Results: Out of 172 patients, 51.2% were males and 48.8% females, with a mean age of 18 ± 7.29 years. 
Structural brain abnormalities were detected in 94 patients (54.7%, 95% CI: 47.2%–61.9%), most commonly 
white matter hyperintensities (15.1%, 95% CI: 10.5%–21.2%) and mesial temporal sclerosis (14.5%, 95% CI: 
10.0%–20.6%). 
Conclusion: Dedicated MRI brain epilepsy protocol serves as a first-line neuroimaging modality in epilepsy 
management, as it allows accurate detection of structural lesions that can influence treatment decisions. 

Keywords:   Epilepsy, Magnetic Resonance Imaging, Seizure.

is higher in developing countries due to the high 
incidence of endemics, perinatal complications, and 

5, 6 poor healthcare facilities.
Early detection of the cause of epilepsy is crucial, 
especially in young patients as each seizure increases 
the risk of injury to the developing brain, resulting in 

7 permanent behavioral and cognitive disorders.
Routine MRI brain sequences (T1, T2 weighted spin 
echo and Fluid Attenuated Inversion Recovery FLAIR) 
may miss subtle epileptogenic lesions due to limited 
slice thickness and suboptimal orientation. However 
dedicated epilepsy protocols SPACE sequence, 
(Sampling Perfection with Application optimized 
Contrast using different flip angle Evolution)  provide 
superior grey white matter contrast, better 
delineation of cortical architecture, sulcal patterns 
and multiplanar reconstruction without loss of 
resolution. Thus, this protocol significantly improves 
lesion detection and localization and provides help in 
early diagnosis, management, surgical planning and 

8prognosis.
In Pakistan, very limited local literature is available 
describing the role of MRI in epilepsy and spectrum 

Introduction
Epilepsy is a chronic disorder characterized by a 
consistent propensity for recurrent and unprovoked 
seizures, leading to neurobiological, cognitive, 

1, 2 
psychological, and social problems. It is the most 
common neurological disorder in the world, 
accounting for 1% of the global disease burden. 
According to the WHO, 50 million people worldwide 

3 
are suffering from epilepsy. The prevalence of 

4epilepsy in Pakistan is 9.99 per 1,000.  It is more 
4 

common in males than females. Its incidence rises 
3 until the age of 20, and then declines. Its prevalence 

Role of MRI in Epilepsy: A Retrospective Study at POF Hospital, Wah Cantt
1 2 3 4 5 6Sobia Jaweed Raza , Madiha , Afreen Anjum , Muhammad Farhan Ul Huq , Beenish Suhail , Junaid Ur Rehman

Correspondence:
Dr. Sobia Jaweed Raza
Senior Registrar Radiology
Wah Medical College, Wah Cantt
E-mail: sobiajawwad@gmail.com

1,2,4,6Department of Radiology
Wah Medical College, Wah Cantt
3Department of Radiology
Akhtar Saeed Medical College, Islamabad
5Department of Radiology
Islamabad Medical and Dental College, Islamabad

Received: June 13, 2025; Revised: December 15, 2025
Accepted: December 24, 2025

JIIMC 2025 Vol. 20, No. 4 Role of MRI in Epilepsy

272https://doi.org/10.57234/jiimc.december25.2543



the MRI brain findings in young epileptic patients. 
This gap in local data limits clinicians' ability to make 
evidence-based decisions for early diagnosis and 
management. This study aimed to establish the role 
of MRI with dedicated epilepsy protocol in epilepsy 
by determining the proportion of structural brain 
abnormalities in young patients.

Materials and Methods
This retrospective cross-sectional study was 
conducted in the Radiology Department of POF 
Hospital Wah Cantt from January 1, 2025 to February 
28, 2025 over a period of 2 months  after obtaining 
eth ica l  committee  approva l  ( Letter  no:  
IRB/POFH/01-2025/RADIOLOGY/03,  dated 
01.01.2025). As this study involved retrospective 
review of preexisting data, informed consent was not 
required. The data were securely stored to ensure 
confidentiality and patient identifiers were removed.
The minimum required sample was calculated as 15 
by using the WHO formula with 95% CI (Z= 1.96), d= 

40.05 and a prevalence of epilepsy 9.99 per 1000  
however a total of 172 patients were included in the 
study by non-probability consecutive sampling to 
enhance study reliability.  MRI brain images obtained 
using the epilepsy protocol from patients aged 1 to 
30 years with a clinical history of epilepsy were 
retrospectively retrieved from the hospital Picture 
Archiving and Communication System (PACS) 
between June 1, 2018 and May 31, 2024 over a 
period of 6 years. Younger patients were prioritized 
because epilepsy is more common in childhood.  MRI 
brain scans of patients with clinical history of 
epilepsy older than 30 years or those with a history of 
seizures due to conditions other than epilepsy were 
excluded from the study. MRI brain scans without a 
dedicated epilepsy protocol were also excluded.
After fulfilling the inclusion and exclusion criteria, a 
total 172 MRI images of the patients were selected.  
All patients underwent MRI brain on a Siemens 
Magnetom Aera 1.5T. The dedicated epilepsy 
protocol used in our hospital includes Sampling 
Perfection with Application optimized Contrast using 
different flip angle Evolution (SPACE) T1-weighted 
sagittal, T2-weighted sagittal and T2-weighted dark 
fluid sagittal images with MPR planning, ep2d-diff-
3scan-trace, T2-SWI axial and contrast-enhanced 
T1WI when needed. All MRI images were analyzed by 
a senior radiologist with 15 years of experience to 

identify brain abnormalities. Findings were recorded 
on the proforma as the presence or absence of MRI-
evident structural brain abnormalities along with the 
patient's age, gender, and clinical history. If any 
structural abnormality was present, its complete 
name and description were recorded according to 
predefined operational MRI criteria derived from 
established neuroimaging literature (Appendix A). 
The data were entered and analyzed using SPSS 
version 23. Patient age was expressed as mean ± 
standard deviation, while gender and MRI brain 
findings were reported as frequencies and 
percentages.  For abnormal MRI findings and the two 
most common abnormalities 95% confidence 
interval (CI) were calculated.

Results
A total of 172 patients were included in the study. 
The mean age of the patients was 18 ± 7.29 years 
(median: 18; mode: 30) with an age range of 1-30 
years. There were 88 males (51.16%) and 84 females 
(48.84%) (Table I). 
A total of 94 patients had structural brain 
abnormalities on MRI, giving a frequency of 54.7% 
(95% CI: 47.3–62.0%). The common findings were 
white matter hyperintensities (WMHs) (n = 26; 
15.1%, 95% CI: 10.5%–21.2%) and mesial temporal 
sclerosis (MTS) (n = 25; 14.5%, 95% CI: 
10.0%–20.6%). 
The other findings were focal cortical dysplasia (FCD) 
type II (n = 4; 2.33%), pachygyria (n = 2; 1.16%),  grey 
matter heterotopia (GMH) (n = 1; 0.58%),  
encephalomalacia (n = 8; 4.65%), enlarged amygdala 
(n = 3; 1.74%), porencephalic cyst (n = 2; 1.16%), 
ulegyria (n = 2; 1.16%), periventricular leukomalacia 
(PVL) (n = 2; 1.16%), arachnoid cyst (n=6; 3.49%), 
chiari I malformation (n=2; 1.16%), chiari II 
malformation (n=2; 1.16%), intracranial lipoma (n=1; 
0.58%), vascular malformations (n = 2; 1.16%), 
including arteriovenous malformation (AVM) and 
developmental venous anomaly (DVA), and atrophy 
related causes including  cerebral atrophy (n = 3; 
1.74%), cerebellar atrophy (n = 1; 0.58%) and 
hemicerebral atrophy (n = 2; 1.16%) (Table II). 

Discussion
In this retrospective cross-sectional study 54.7% of 
patients had abnormal findings on MRI. The most 
c o m m o n  f i n d i n g s  w e r e  w h i t e  m a t t e r  
hyperintensities (WMHs) and mesial temporal 
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sclerosis (MTS). The mean age of patients was 18 
years with almost equal gender distribution.
Literature review shows that studies on childhood 
epilepsy typically report abnormal MRI findings in 

9,10around 40% of cases,  our slightly higher 
proportion (54.7%) may be explained by the fact that 
we considered not only abnormalities directly 
causing epilepsy but also those associated with it 
thereby providing a comprehensive picture of 

structural brain changes and highlights the clinical 
value of MRI in detecting both overt epileptogenic 
lesions and subtle abnormalities that may influence 
disease course, management and prognosis.
In our study, WMHs were the most common MRI 
abnormality in epileptic patients. Similar findings 
have been reported in literature showing higher 
WMH burden in epileptic patients as compared to 

11healthy controls.  WMHs in epilepsy are believed to 
result from chronic white matter hypoperfusion or 

12 blood-brain barrier damage during fits. Thus WMH 
in young epileptic patients should not be taken as 
incidental findings although their prognostic value 
remains uncertain, their higher occurrence warrants 
future studies focusing on relationship between 
WMH, seizure outcome, cognitive decline and 
treatment response. 
Mesial temporal sclerosis (MTS) and malformations 
of cortical development (MCD) that include FCD type 
II, pachygyria and GMH were also frequent findings 
in MRI brain of patients in our study. Literature 
review shows that MTS is the most common 
structural abnormality associated with focal 
epilepsy, particularly temporal lobe epilepsy (TLE) 

13
(Fig 1).  MRI epilepsy protocol (SPACE sequences) 
remains the gold standard for detection of MTS and 
MCD due to improved grey white matter 

14differentiation and multiplanar reconstruction.  
Both MTS and FCD are surgically treatable 

Table I: Demographic Characteristics of Study 
Participants

Table II: Distribution of MRI Findings in Patients with 
Epilepsy (n = 172)

Fig 1.Right mesial temporal sclerosis evident as 
hippocampal volume loss with mildly dilated temporal 
horn of lateral ventricle (arrow)
Appendix A
Table: Operational Definitions of Structural MRI 
Abnormalities 
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15
pathologies.  MRI also aids in surgical planning and 
can lead to excellent outcomes, achieving seizure 

16,17
free life in well selected patients.
Encephalomalacia is a well known cause of epilepsy 
and has been associated with poor prognosis in 

18refractory cases.  Enlarged amygdala may be a part 
of temporal lobe epilepsy subtype or represent a 

19 nonspecific finding. Porencephalic cyst, ulegyria, 
PVL and hemicerebral atrophy are well established 

20causes of epilepsy.  Among vascular malformation 
21

AVMs  are strongly associated with epilepsy 
22whereas role of DVA  is less frequent. The 

23
association between epilepsy and arachnoid cyst  

24and chiari malformations  remains controversial in 
 literature. While less frequent in our cohort, their 

presence highlights the diverse range of structural 
etiologies detectable on MRI in young epileptic 
patients. 
As it was a single-center retrospective study, the 
findings may not be generalizable to broader 
populations. Furthermore, findings were not 
correlated with clinical data such as EEG findings, 
seizure type and patients were not followed after 
imaging.   Future prospective, multicenter studies 
integrating clinical, imaging and follow up outcome 
data are recommended to better clarify the role of 
MRI findings in guiding epilepsy management.

Conclusion
Dedicated MRI brain epilepsy protocol serves as a 
first-line neuroimaging modality in epilepsy 
management, as it allows early detection of 
structural lesions that can influence treatment 
decisions. This is particularly important in young 
patients, where early diagnosis can impact long-
term outcomes.
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ABSTRACT
Objective: To compare the clinical outcomes of Dynamic Compression plate (DCP) versus Titanium Elastic 
Nailing System (TENS) in the surgical management of pediatric femoral diaphyseal fractures in a tertiary care 
hospital in Pakistan.​
Study Design: Prospective non-randomized comparative study.
Place and Duration of Study: Imran Idrees teaching hospital Sialkot, 8 months.
Materials and Methods: This prospective non-randomized comparative study was conducted at Imran Idrees 
Teaching Hospital, Sialkot from April–December 2023. A total of 60 children (aged 7–12 years) with isolated 
femoral shaft fractures were enrolled and divided into DCP (n=30) and TENS (n=30) groups. Outcomes 
measured included fracture union time, operative duration, and postoperative complications. Statistical 
analysis was performed using SPSS v26, with p value <0.05 taken as significant.​
Results: The mean time for fracture union was substantially lower in DCP group. (11.53 ± 0.571 weeks) 
compared to the TENS group (14.10 ± 2.524 weeks, p=0.001). Conversely, TENS showed a significantly lower 
operative time (30.83 ± 0.986 minutes) than DCP (53.20 ± 1.243 minutes, p=0.001). A moderate inverse 
correlation was found between BMI and fracture union time in the TENS group (ρ = -0.455, p=0.013).​ 
Conclusion: Both DCP and TENS are effective surgical options for pediatric femoral shaft fractures. DCP enables 
faster fracture healing, while TENS reduces operative time. Treatment decisions should be individualized based 
on patient profile and surgical context. 

Keywords: Dynamic Compression plates, Femoral Fractures, Orthopedic Procedures, Pediatrics.

fixation and Titanium Elastic Nailing System (TENS) 
are widely used surgical options for pediatric femoral 
shaft fractures, each offering specific benefits and 
limitations. The incidence of these fractures varies 
worldwide and is influenced by socioeconomic 
factors, traffic safety, and recreational activities, with 
an estimated annual incidence of 20 per 100,000 
c h i l d re n  i n  h i g h - i n co m e  co u nt r i e s . ³  I n  
underdeveloped countries, the incidence is likely 
higher due to increased exposure to risk factors, 
though comprehensive epidemiological data are 
lacking.⁴ These fractures often result from high-
energy trauma, such as motor vehicle accidents and 
falls from significant heights, leading to considerable 
healthcare utilization and economic burden.⁵
Historically managed conservatively, pediatric 
femoral fractures in children aged 7–12 years now 
favor surgery for faster recovery and improved 
alignment.⁶ The American Academy of Orthopaedic 
Surgeons (AAOS) recommends surgical fixation for 
this demographic to optimize functional recovery 
and minimize psychosocial impacts.⁷
DCP provides rigid fixation for complex fractures but 

Introduction
Pediatric femoral shaft fractures are significant 
injuries that account for approximately 1.6% to 2% of 
all pediatric fractures, leading to substantial 
morbidity worldwide.¹ The management of these 
fractures in children aged 7 to 12 years has evolved, 
with surgical intervention becoming the preferred 
approach to facilitate early mobilization and reduce 
complications associated with prolonged 
immobilization.² Dynamic Compression Plate (DCP) 
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requires extensive dissection, increasing risks of 
infection and blood loss.⁸ TENS uses flexible 
intramedullary nails for stabilization, retaining 
periosteal blood supply, promoting rapid healing, 
and enabling early weight-bearing.⁹ However, TENS 
may be less effective in managing certain fracture 
types, such as those that are length-unstable or in 
older, heavier children.¹⁰
Recent comparative studies have sought to evaluate 
the efficacy of DCP versus TENS. A study by 
Venkataraman et al. reported that both methods 
achieved satisfactory outcomes, but TENS was 
associated with shorter operative times and hospital 
stays.¹¹ Similarly, Debnath et al. found that TENS 
resulted in a higher rate of excellent outcomes 
compared to DCP, with fewer complications. 
Conversely, some studies suggest that DCP may offer 
superior stability in complex fractures, albeit with a 
higher risk of infection due to the invasive nature of 

2
the procedure.¹
Most studies on DCP vs. TENS for pediatric femoral 
shaft fractures are from high-income countries, 
leaving a data gap in LMICs like Pakistan. This study 
aims to compare DCP and TENS outcomes— 
including union rates and complications—in 
Pakistani children aged 7-12, providing evidence-
based recommendations for resource-constrained 
settings.

Materials and Methods
This was a Prospective non-randomized comparative 
study conducted in the Department of Orthopedic 
Surgery at Imran Idrees Teaching Hospital (IITH), 
Sialkot, Punjab, Pakistan, following ethical approval 
granted by the Institutional Review Board (Ref: 
2023/IITH/RA/0023, dated 24th April 2023). Patients 
included in this study were selected through a non-
probability consecutive sampling technique from 
April 2023 to December 2023. Inclusion criteria 
encompassed pediatric patients aged 7 to 12 years 
presenting with isolated closed or Gustilo-Anderson 
Grade I open femoral diaphyseal fractures. Patients 
with pathological fractures, polytrauma, head injury, 
neurovascular compromise, previous surgical 
intervention on the same limb, or fractures involving 
the proximal or distal femoral metaphyseal or 
epiphyseal regions were excluded.
The sample size calculation was based on the 
primary outcome measure (fracture union time). 

Taking a data from the current similar study by 
Venkataraman et al.  (2022), mean difference in 
union time of approximately 2.5 weeks between DCP 
and TENS was anticipated, with a pooled standard 
deviation of approximately 2.5 weeks. Using 
OpenEpi software (version 3.01), with 80% statistical 
power, a 5% significance level (alpha), and assuming 
equal distribution in each group, the minimum 
calculated sample size was determined to be 28 
patients per group. To account for a potential 10% 
dropout rate, the sample was increased to 30 
patients per group, resulting in a total sample size of 

3
60 patients for the study . Participants were 
prospectively allocated into two groups based on 
surgical intervention after informed written consent 
from their guardians: Group A (n=30) underwent 
Dynamic Compression Plate (DCP) fixation, involving 
open reduction and internal fixation with minimal 
periosteal disruption using AO-standard dynamic 
compression plates; Group B (n=30) underwent 
Titanium Elastic Nailing System (TENS), using closed 
or minimally invasive retrograde insertion of flexible 
intramedullary nails. Standardized surgical care was 
taken to prevent complications during the procedure 
and it was performed under general anesthesia by 
qualified orthopedic surgeons. Postoperative 
management was uniform across both groups, 
comprising prophylactic antibiotic therapy, 
analgesia, and structured physiotherapy programs. 
Early range-of-motion exercises commenced as 
tolerated, with partial weight-bearing initiated 
between 3–4 weeks in the TENS group and 5–6 
weeks in the DCP group based on radiographic 
evaluat ion.  Fol low-up assessments  were 
systematically performed at intervals of 2, 6, 12, and 
24 weeks postoperatively. Clinical and radiological 
data, including demographics, time from injury to 
surgery, operative duration, fracture union (defined 
radiologically by bridging callus on three cortices on 

3
radiographic views .) all postoperative radiographs 
were evaluated independently by two orthopedic 
seniors surgeons who are not co authors in this study 
with more than five years of experience in pediatric 
fracture management. Both assessors were blinded 
to the intervention group (DCP vs. Flexible Nail) to 
m i n i m i ze  d ete c t i o n  b i a s .  Po sto p e rat i ve  
complications (infection, implant irritation, 
malunion, nonunion), and the necessity for 
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secondary procedures were recorded on a 
structured, validated data collection form. The form 
underwent internal validation and pilot-testing prior 
to use. Statistical analyses were conducted using 
SPSS Statistics (version 26.0). Continuous variables 
were expressed as mean ± standard deviation and 
compared via independent-samples Mann–Whitney 
U test and spearman correlation with statistical 
significance defined as p-value <0.05.

Results
Table I presents the distribution of participants 
across different groups and gender. In terms of the 
group category, there is an equal distribution, with 
30 participants (50%) in the Dynamic Compression 
Plate group and 30 participants (50%) in the Flexible 
Nail group. Regarding gender, there are 17 females 
(28.3%) and 43 males (71.7%), giving a total of 60 
participants in the study. Mean age of participants 
was 9.25±1.323 years. The mean Body Mass Index 
(BMI) of participants was 16.45±1.545. The average 
operative time was 42.02±11.332 minutes. The 
mean fracture union time was 12.82±2.228 weeks. 
The average duration of the fracture prior to 
treatment was 2.80 ±1.424 days.
Table II shows Dynamic Compression Plate group had 
a mean operative time of 53.20± 1.243  minutes 
versus 30.83± 0.986 minutes for the Flexible Nail 
group, with a significant difference p = 0.001. For 
fracture union, the Dynamic Compression Plate 
group had a mean of 11.53 weeks (± 0.571), while the 
Flexible Nail group had 14.10± 2.524 weeks, also 
significantly different p = 0.001. No significant 
difference was found in the duration of the fracture, 
both groups having a mean of 2.80 days p = 0.848.
The table III. showed a moderate negative 
correlation BMI and fracture union in weeks 
(Spearman's rho = -0.373), with a statistically 
significant p-value of 0.003 (N = 60). A weak negative 
correlation was found between the duration of 
fracture in days and fracture union in weeks 
(Spearman's rho = -0.083), but the p-value of 0.528 
indicates that this result is not statistically significant 
(N = 60). A strong negative correlation was observed 
between operative time in minutes and fracture 
union in weeks (Spearman's rho = -0.707), with a 
highly significant p-value of 0.000 (N = 60). A very 
weak negative correlation was found between age 
and fracture union in weeks (Spearman's rho = -

0.048), with a non-significant p-value of 0.717 (N = 
60).
Table IV presents the correlation between patient 
and operative variables with fracture union, 
stratified by fixation method (Dynamic Compression 
Plate vs. Flexible Nail). Spearman's rho correlation 
coefficients and corresponding p-values are 
reported. No significant correlations were observed 
with age or duration of fracture in either group. In 
the Dynamic Compression Plate group, BMI and 
operative time showed weak, non-significant 
associations. In contrast, in the Flexible Nail group, 
higher BMI (ρ = –0.455, p = 0.013) and longer 
operative time (ρ = –0.738, p < 0.001) were 
significantly negatively correlated with fracture 
union, indicating delayed union with increasing BMI 
and operative duration.

Table I: Descriptive Statistics

Table II. Comparative Analysis of Surgical Metrics 
Between Treatment Modalities
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Discussion:
Femoral shaft fractures are a significant concern in 
pediatrics, affecting both the child and their family. 
The incidence follows a bimodal distribution, 
peaking in infancy and mid-adolescence. Treatment 
approaches vary depending on the age and fracture 

1pattern . The current study was about 43 males 
(71.7%) and 17 females (28.3%), which reflects the 
higher prevalence of fractures in males, consistent 
with findings from a study involving 911,206 subjects 
reported that males had a 12.25% incidence of 
traumatic long-bone fractures, while females had a 
6.25% incidence, indicating a higher fracture rate 

13
among males . The average age of participants was 
9.25±1.323 years ,which is consistent with a study 
showing that the highest frequency of fractures 

14occurs at 6 years of age in boys and 7 years in girls . 
The mean BMI of 16.45 was normal, aligning with an 
average healing time of 12.82±2.228 weeks. Obesity 

15
is known to delay fracture healing . The average 
operative time was 42.02±11.332 minutes, similar to 
the findings in other pediatric fracture surgeries, 

where operation times range between 30-60 
minutes. Longer operative times may be influenced 

16
by factors such as fracture complexity . The average 
fracture-to-treatment time was 2.80 days (SD = 
1.518 for DCP and SD = 1.349 for Flexible Nail), with 
no significant difference between the two groups (U 
= 437.500, p = 0.848). This suggests that the time 
from fracture occurrence to treatment initiation was 
similar for both groups. Timely surgical intervention 
following a fracture is essential to minimize the risk 
of complications and promote efficient healing. 
Delays beyond 5 days post-injury have been 
associated with increased complication rates, 

20underscoring the importance of prompt treatment . 
An inverse relation was significantly found between 
BMI and fracture union time (Spearman's rho = -
0.373, p = 0.003). This indicates that higher BMI is 
associated with longer fracture healing times. 
Supporting this finding, Heath et al.  reported that 
obese pediatric patients had a mean time to union of 
152 days, significantly longer than the 93.59 days 

21
observed in non-obese patients (p < 0.001) . The 
correlation between the duration of the fracture and 
fracture union time was weak and not statistically 
significant (Spearman's rho = -0.083, p = 0.528). This 
suggests that the time elapsed since the injury does 
not significantly impact the healing time in this 
cohort. Similarly, Grauberger et al. (2020) found no 
significant differences in time to union between 
patients treated within 18 hours of admission and 

17,22those treated later (p > 0.05) . A strong negative 
correlation was observed between operative time 
and fracture union time (Spearman's rho = -0.707, p 
= 0.000). This indicates that longer operative times 
are associated with slower healing. Supporting this, 
Cintean et al. noted that longer surgical times could 
be associated with increased complications, 

23,24
potentially affecting healing outcomes . The 
correlation between age and fracture union time was 
weak and not statistically significant (Spearman's rho 
= -0.048, p = 0.717). This suggests that age does not 
have a significant influence on fracture healing time 
in this sample.
Our data showed no correlation between patient age 
and fracture union time in both treatment groups 
(DCP plating: ρ = –0.038, p = 0.843; ESIN flexible 
nailing: ρ = –0.087, p = 0.643). This outcomes  is 
according to the recent studies. For instance, Lakhani 

Table III. Correlation Between variables and Fracture 
Union Time

Table IV. Fracture Union Correlation by Fixation Method
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et al. reported that school-aged children (mean age 
~11.5 years) treated with submuscular DCP plating 
all achieved bone union at an average of about 11 
weeks, with no significant age-related delay in 

25
healing . In the current study in (DCP) cohort, There 
was no significant relation seen between BMI and 
union time  (ρ = –0.144, p = 0.495), indicating that 
heavier vs. lighter children healed at similar rates. In 
contrast, our ESIN (flexible nail) group demonstrated 
a moderate inverse correlation between BMI and 
union time (ρ = –0.455, p = 0.013), meaning higher-
BMI patients had shorter union times. In the Flexible 
Nail group, a significant negative correlation 
between BMI and fracture union time (Spearman's 
rho = -0.455, p = 0.013) was observed, suggesting 
that higher BMI was associated with shorter union 
time. Similarly, Heath D et al. reported that obesity 
significantly delayed fracture healing in femoral 
fractures treated with intramedullary nailing (p = 

26
0.001) . Our study revealed a strong negative 
correlation between operative time and fracture 
union time in the Flexible Nail group (Spearman's rho 
= -0.738, p < 0.001), indicating that longer operative 
times were associated with shorter union times. No 
significant correlation between the injury-to-surgery 
interval and fracture union time in either treatment 
group. This is consistent with findings by Kumar et al., 
who reported no statistical difference in final 
outcomes between patients operated before or after 

21
five days (p = 0.6) . 
Limitations included a single-center setting and small 
sample size. The 24-week follow-up was limited, 
missing long-term outcomes. Future studies need 
larger, multicenter cohorts and Randomized 
Controlled Trials (RCTs) to improve generalizability 
and provide robust evidence.

Conclusion
This study demonstrates that both Dynamic 
Compression Plate (DCP) and Titanium Elastic Nailing 
System (TENS) are viable surgical techniques for 
pediatric femoral shaft fractures, each with distinct 
clinical advantages. DCP was associated with a 
significantly shorter time to fracture union, making it 
a favorable option in cases where rigid fixation is 
essential. TENS, with its minimally invasive approach 
and shorter operative duration, remains a practical 
choice in settings where reduced surgical exposure 
and faster recovery are prioritized. The findings 

stress the importance of individualized care planning 
based on fracture type, patient status, and resources 
of institution. These results contribute valuable 
regional data to support evidence-based surgical 
decision-making in pediatric orthopedics, especially 
in low-resource healthcare settings.
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ABSTRACT
Objective: To investigate the distribution of neutrophil, lymphocyte, and other white blood cell (WBC) indices 
across various stages of chronic kidney disease (CKD) and assess their potential role as indicators of subclinical 
inflammation.
Study Design: It was Cross sectional study.
Place and Duration of Study: A cross-sectional study was conducted at the Nephrology Department, JPMC 
Karachi, in collaboration with Bahria University, from October 13, 2023, to May 15, 2024.
Materials and Methods: A total of 114 predialysis CKD patients were stratified into stages I–IV based on clinical 
and laboratory criteria. Complete blood counts, including total WBC count (×10⁹/L), neutrophil (%), lymphocyte 
(%), eosinophil (%), and monocyte (%), were recorded. The neutrophil-to-lymphocyte ratio (NLR) was 
calculated. WBC indices were compared across CKD stages using the Kruskal–Wallis test, and correlations with 
serum creatinine (mg/dL) were analyzed. All statistical analyses were performed using SPSS version 27.
Results: Of the 114 patients, 58.8% were female and 41.2% were male. Although median WBC counts and 
individual leukocyte subsets did not show statistically significant differences across CKD stages (p > 0.05), a 
progressive rise in NLR was observed with advancing CKD. This trend, while statistically insignificant, may still 
hold clinical value as it suggests underlying low-grade inflammation. Correlation analysis showed weak 
associations between WBC indices and serum creatinine, but the observed patterns indicate biological 
plausibility, supporting the potential role of these markers in disease monitoring.
Conclusion: Although not statistically significant, the rising NLR trend suggests possible subclinical 
inflammation. In low-resource settings, routine CBC parameters remain a practical and economical tool for 
early detection and monitoring in CKD.

Key Words: Biological Markers, Inflammation, Kidney Disease, Leukocyte Count, Neutrophils, Lymphocytes.

estimated glomerular filtration rate (eGFR) and/or 
3,4kidney damage lasting more than three months.  It 

is now viewed as a systemic disease, affecting 
cardiovascular, endocrine, hematologic, and 
immune systems. Chronic low-grade inflammation 
plays a key role in disease progression, 
comorbidities, and mortality.⁴ Inflammation in CKD 
is multifactorial, driven by uremic toxins, oxidative 
stress, acidosis, intestinal dysbiosis, and immune 
dysregulation.⁴ Persistent inflammation accelerates 
atherosclerosis, anemia, bone disease, and 
cardiovascular risk. Conventional inflammatory 
biomarkers such as interleukin-6 (IL-6), tumor 
necrosis factor-alpha (TNF-α), and C-reactive protein 
(CRP) are well studied but limited in routine practice 

5,6due to cost and availability.
Interest has therefore shifted toward simpler, cost-
effective markers from routine blood tests. Among 
these, white blood cell (WBC) indices, particularly 
the neutrophil-to-lymphocyte ratio (NLR), have 
attracted attention.⁶,⁷ The NLR reflects a balance 

Introduction
Chronic kidney disease (CKD) is a global health 
problem, affecting nearly 10% of the world's 
population, with a rising burden in low- and middle-
income countries.¹ In Asia, recent meta-analyses 
report prevalence between 11–13%, largely due to 
increasing diabetes and hypertension.² In Pakistan, 
community-based studies estimate prevalence 
between 12–20%, with regional differences based 
on diagnostic criteria.³ CKD is defined as reduced 
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between neutrophil-driven inflammation and 
lymphocyte-mediated regulation.⁸ An elevated NLR 
indicates heightened innate immunity with 
suppressed adaptive immunity, a pattern linked to 
various stress and inflammatory states.⁹,¹⁰
Elevated NLR has been studied as a prognostic 
marker in cardiovascular disease, cancer, and critical 
illness. In CKD, high NLR is associated with faster 
progression to end-stage renal disease (ESRD), 
higher cardiovascular events, and greater 
mortality.⁹–¹¹ However, most evidence comes from 
advanced CKD or dialysis cohorts, with fewer studies 
exploring early to moderate stages.¹¹ Subclinical 
i n f l a m m a t i o n — p re s e n t  w i t h o u t  c l i n i c a l  
symptoms—remains underexplored in predialysis 
patients.¹⁰,¹¹Beyond NLR, other WBC subsets may 
contribute to understanding CKD-related 
inflammation. Monocytes promote atherosclerosis 
and vascular calcification, while eosinophils, though 
linked to allergy, may contribute to renal injury.¹¹,¹² 
Analyzing these indices collectively may improve 
assessment of immune dysregulation in CKD.
Identifying inflammatory trends early could help 
stratify high-risk patients for lifestyle interventions, 
anti-inflammatory strategies, or closer monitoring. If 
validated, NLR and related indices could become 
simple, reproducible tools in CKD assessment, 
especially in resource-limited settings. In Pakistan 
and similar countries, where advanced tests are not 
widely accessible, basic hematological indices are 
particularly relevant. Yet, local data remain limited, 
with few studies stratifying patients by CKD stage and 
evaluating WBC profiles. This study addresses the 
gap by evaluating neutrophil, lymphocyte, and other 
WBC indices across CKD stages I–IV in predialysis 
patients. By linking these with renal function, it aims 
to test whether routine hematological parameters 
can act as surrogate markers of subclinical 
inflammation, offering cost-effective clinical value in 
low-resource settings.

Materials and Methods
This cross-sectional observational study was 
conducted in the Department of Nephrology, Jinnah 
Postgraduate Medical Centre (JPMC), Karachi, from 
October 13, 2023, to May 15, 2024, in collaboration 
with the Department of Biochemistry, Bahria 
University Health Sciences Campus (BUHSC), 
Karachi. Ethical approval was obtained from the 

JPMC Institutional Review Board (No. F.2-81/2023-
GENL/153/JPMC). Written informed consent was 
obtained from all participants after explanation of 
the study purpose and procedures.
A total of 114 adult patients with clinically diagnosed 
chronic kidney disease (CKD) were enrolled through 
consecutive sampling. Patients were classified into 
CKD stages I–IV according to Kidney Disease: 
Improving Global Outcomes (KDIGO) guidelines, 
based on estimated glomerular filtration rate (eGFR, 
mL/min/1.73 m²) calculated via the CKD-EPI formula. 
Inclusion criteria were adults aged 18–75 years with 
CKD stages I–IV who were not on dialysis. Exclusion 
criteria included active infection, autoimmune 
disease, hematological malignancy, recent surgery, 
use of immunosuppressive or anti-inflammatory 
medications within the last three months, 
pregnancy, lactation, CKD stage V, or incomplete 
blood test data.
Demographic and clinical data including age, gender, 
and CKD stage were recorded. Blood pressure 
(mmHg) was measured in the seated position after 
1 0  m i n u t e s  o f  r e s t  u s i n g  a  s t a n d a r d  
sphygmomanometer. Venous blood samples were 
collected after an overnight fast and analyzed at the 
JPMC central laboratory. Complete blood counts 
were performed using an automated hematology 
analyzer, with the following white blood cell (WBC) 
parameters obtained: total WBC count (×10⁹/L), 
neutrophil percentage (%), lymphocyte percentage 
(%), eosinophil percentage (%), and monocyte 
percentage (%). The neutrophil-to-lymphocyte ratio 
(NLR) was calculated by dividing absolute neutrophil 
count (×10⁹/L) by absolute lymphocyte count 
(×10⁹/L). Serum creatinine (mg/dL) and other 
biochemical tests were also measured to confirm 
CKD stage.
CKD stages were defined as follows: Stage I, eGFR 
≥90 mL/min/1.73 m² with evidence of kidney 
damage; Stage II, eGFR 60–89 mL/min/1.73 m²; 
Stage III, eGFR 30–59 mL/min/1.73 m²; and Stage IV, 
eGFR 15–29 mL/min/1.73 m². Standardized 
procedures were followed for all laboratory analyses 
to ensure accuracy and reproducibility.
Statistical analyses were performed using IBM SPSS 
Statistics version 27. Data normality was assessed 
with the Shapiro–Wilk test. Quantitative variables 
were expressed as medians with interquartile ranges 
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(IQR), while categorical variables were reported as 
frequencies and percentages. Comparisons of NLR 
and WBC indices across CKD stages were made using 
the Kruskal–Wallis H test. Correlations between WBC 
indices and renal function markers (serum 
creatinine, eGFR) were evaluated using Spearman's 
rank correlation coefficient. A p-value <0.05 was 
considered statistically significant.

Results
Out of 114 patients, 41.2% were males and 58.8% 
were females. WBC count showed no significant 
variation across CKD stages (p=0.862). Table I 
presents the distribution of white cell indices across 
different stages of chronic kidney disease (CKD). The 
median white blood cell (WBC) count was 5.9 × 10⁹/L 
(interquartile range [IQR]: 4.8–6.3) in patients with 
CKD stage I/II, 5.4 × 10⁹/L (IQR: 5.1–6.3) in stage III, 
and 5.6 × 10⁹/L (IQR: 5.075–7.1) in stage IV. The 
difference in WBC counts across stages was not 
statistically significant (p = 0.862). Median neutrophil 
percentages were 63% (IQR: 59.75–69) in stage I/II, 
68% (IQR: 60–74.25) in stage III, and 66.5% (IQR: 
59.5–70.25) in stage IV, with no significant variation 
across stages (p = 0.401). Similarly, lymphocyte 
percentages showed minimal difference, with 
median values of 36.5% (IQR: 28.75–51) in stage I/II, 
38.5% (IQR: 31–46.5) in stage III, and 36% (IQR: 
32.75–42) in stage IV (p = 0.997). Eosinophil 
percentages remained consistent at a median of 2% 
across all CKD stages with slight variability in IQRs, 
and no significant difference was noted (p = 0.116). 
Monocyte percentages also remained constant at a 
median of 2% across all groups with identical IQRs, 
showing no statistical significance (p = 0.687). These 
findings indicate that white blood cell indices do not 
significantly differ across CKD stages in this cohort.
Table II demonstrates the correlation analysis 
between white blood cell parameters and serum 
creatinine levels revealed only weak associations. 
Total white blood cell count showed a very weak 
positive correlation with serum creatinine (r = 
0.072), while neutrophils displayed a slightly 
stronger but still weak positive correlation (r = 
0.116). Lymphocyte percentage demonstrated a 
weak negative correlation (r = -0.094), suggesting a 
possible reduction in lymphocyte proportion as renal 
function declines. The neutrophil-to-lymphocyte 
ratio (NLR), a marker of subclinical inflammation, had 

the highest correlation with serum creatinine (r = 
0.139), hinting at an increasing inflammatory trend 
in more advanced CKD, although not statistically 
significant. Monocyte count had a weak positive 
correlation (r = 0.081), and eosinophils showed a 
weak negative correlation (r = -0.044). These trends 
suggest a potential but non-significant role of 
inflammatory cell dynamics in CKD progression.

Table I: White Cell Indices Across CKD Stages

Table II: Correlation of White Cell Parameters with Serum 
Creatinine 

Discussion
This study evaluated white blood cell (WBC) 
indices—including total WBC, neutrophils, 
lymphocytes, eosinophils, monocytes—and the 
neutrophil-to-lymphocyte ratio (NLR) across CKD 
stages I–IV in 114 predialysis patients. The goal was 
to determine whether these hematological markers 
could indicate subclinical inflammation associated 
with worsening renal function.
Across CKD stages, no statistically significant 
differences were observed in WBC indices. Median 
neutrophil percentages rose modestly from 63% in 
stages I/II to 66.5% in stage IV, while lymphocyte 
levels remained stable. Other indices, including total 
WBC, eosinophils, and monocytes, showed minimal 
variation. Although the upward shift in NLR with 
advancing CKD was not statistically significant, this 
trend is clinically noteworthy, as it suggests early 
immune activation that may precede overt 
inflammation. Similar findings were reported by 
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Alfhaily et al., who observed stable NLR across CKD 
stages, and by Isler et al., where significant 
differences emerged only when stages were 
grouped.¹³,¹⁴
Correlation analysis between serum creatinine and 
WBC indices showed weak, non-significant 
associations. Yet, the consistent rise in NLR and 
neutrophils, even if small, aligns with larger cohort 
studies linking higher NLR to faster eGFR decline and 
cardiovascular risk.¹⁵,¹⁶ This implies that subtle 
trends may still reflect biologically relevant 
processes.
The lack of statistical strength may be due to the 
limited sample size, single-center design, and the 
focus on early CKD, where inflammation is often less 
pronounced. Nevertheless, early recognition of 
these mild changes has clinical value. Detecting 
subclinical inflammation through NLR, a simple and 
inexpensive test, could allow earlier monitoring and 
intervention before complications such as anemia, 
vascular calcification, or cardiovascular disease 
develop. This is especially important in low-resource 
settings where advanced biomarkers like CRP, IL-6, or 
TNF-α are not routinely available.
Recent studies further support the prognostic role of 
NLR. A 2023 cohort linked elevated NLR and systemic 
immune-inflammation index (SII) to incident CKD 
and disease progression.¹⁷ Another prospective 
study found NLR predictive of survival and outcomes 
in predialysis patients.¹⁸ These reinforce that, while 
WBC indices may not sharply differentiate CKD 
stages in cross-sectional analyses, they retain 
prognostic significance for long-term outcomes.
This study has limitations, including small size, cross-
sectional design, and absence of conventional 
inflammatory markers. Comorbid, dietary, and socio-
economic factors may also have influenced results. 
Still, the observed mild upward trend in NLR 
supports the presence of early subclinical 
inflammation. This underscores the potential of CBC-
derived indices as cost-effective monitoring tools for 
CKD patients, particularly in Pakistan and other 
resource-limited regions. Larger, multicenter 
longitudinal studies are required to define threshold 
values predictive of progression, cardiovascular 
events, or mortality.

Conclusion
White cell indices, including NLR, did not show 

significant variation across CKD stages. However, a 
slight upward trend in NLR may reflect subclinical 
inflammation. As CBC parameters are low-cost and 
routinely available, they may offer a simple adjunct 
for inflammation monitoring in CKD, particularly in 
resource-limited settings.
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ORIGINAL�ARTICLE

ABSTRACT
Objective: To examine the incidence and implications of oral pressure ulcers (OPUs) associated with prolonged 
intubation and mechanical ventilation, particularly in patients in Intensive Care Units (ICUs). The purpose of the 
study was to determine the incidence of OPUs in ICU patients with endotracheal tube (ETT) placement. 
Study Design: A prospective cohort study was conducted over six months, from 2 February 2024 to 25 July 
2024.
Place and Duration of Study: Dr Ramelan Naval Hospital Surabaya Indonesia, during six months 2/02/2024-
25/07/2024
Materials and Methods: A total of 372 ICU patients at Dr Ramelan Naval Hospital were included in this study. 
The participants were limited to ICU patients with ETT placement who presented with OPUs, without any age 
restriction. The exclusion criteria were patients without ETT and OPU, as well as patients who died before the 
observation period ended.
Results: The overall incidence of OPUs related to ETT placement was 16.13%, peaking 3–5 days after 
installation. Males exhibited a higher rate (55%) than females, with the age group 61–75 years and those with 
underlying pneumonia being the most affected. Mortality among patients was 55.38%, with 1.94% of these 
cases involving OPUs, while 44.62% survived, of which 33.73% developed OPUs. The higher incidence of OPUs 
resulted from prolonged pressure exerted by ETT placement, with a peak occurrence between 4–6 days post-
ETT installation.
Conclusion: The incidence of OPUs related to ETT placement is relatively low at 16.13%. However, it is 
associated with a high mortality rate of 55.38%, underscoring the significant clinical impact of this complication. 
OPUs predominantly develop between 3–6 days post-ETT placement, highlighting the critical need for early 
identification and preventive measures during this period to improve patient outcomes.

Key Words: Critical Ill, Endotracheal Tube, Intensive Care Unit, Oral Health, Oral Pressure Ulcer.

systems, and a significant portion frequently 
1,2

experiences unconsciousness and airway failure.  
This often necessitates intubation to maintain airway 
patency and ensure adequate ventilation. The use of 
mechanical ventilation exerts sustained pressure on 
the oral cavity, resulting in an open-mouth posture. 
This posture induces the evaporation of oral 
moisture, contributing to dry mouth, increased 
friction and shear forces between the oral mucosa 
and devices made of rigid, hard materials, thereby 

3increasing the risk of oral pressure ulcers (OPUs).  
OPUs represent a distinctive subset of pressure 

4ulcers associated with medical  devices,  
characterised by prolonged compression of oral 
tissues. Medical device-related pressure ulcers show 
variable prevalence rates, ranging from 7% to as high 

5as 45% based on Amrani et al, 2020   and  11.5% to 
75%, according to epidemiological studies from Kim 

6et al,2021.  Devices causing such pressure ulcers 

Introduction
Intensive Care Units (ICUs) are the centres of care for 
critically ill patients who require life support. These 
patients often experience organ dysfunction, 
particularly of the cardiovascular and respiratory 
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include urinary catheters, nasogastric tubes, oxygen 
masks, pulse oximeters, cervical collars, electrodes 
and wiring, orthopaedic fixations and, notably, the 
endotracheal tube (ETT), which is the most 
frequently documented cause of medical device-

7related pressure ulcers.  
The prevention and management of OPUs in 
unconscious patients are imperative to mitigate the 
intense pain and discomfort that can reduce health-

8related quality of life.  The purpose of this study was 
to determine the incidence of OPUs in ICU patients 
with ETT placement. The findings of this study may 
contribute to the formulation of effective prevention 
strategies, emphasising professional oral hygiene 
practices to reduce the occurrence of OPUs.

Materials and Methods
This investigation is a prospective cohort 
quantitative study employing a descriptive 
methodology. The study protocol received approval 
from the Institutional Review Board of Dr Ramelan 
N ava l  H o s p i ta l  u n d e r  p ro to co l  n u m b e r  
29/EC/KEP/2023. This approval was granted based 
on the study's adherence to the ethical principles 
outlined in the World Medical Association's 
Declaration of Helsinki.
Data collection was conducted over a six-month 
period, from February to July 2023. The total sample 
size during this period consisted of 372 patients. The 
sample size for this study was determined using the 

9
following formula to calculate the incidence.

the patients, including age and underlying conditions 
such as diabetes mellitus, hypertension, pneumonia, 
kidney failure, epilepsy and tuberculosis, were 
recorded. The exclusion criteria were patients 
without ETT placement and patients who died 
before the observation period ended.
OPUs were observed in all oral mucosa by a single 
oral medicine specialist once a day for 15 days. The 
OPUs were classified based on clinical appearance. 
Ulcerated lesions with erythema were classified as 
stage 1, while ulcerated lesions covered by a white or 
yellow pseudo-membrane, which may be 

6
accompanied by bleeding, were classified as stage 2.  
Informed consent procedures involved a detailed 
explanation by the researcher to the family 
members. Key aspects covered during the informed 
consent process included an explanation of the 
study's objectives, the voluntary nature of 
participation, assurance of confidentiality regarding 
gathered information and a comprehensive 
overview of the procedures employed throughout 
the study. Consent was obtained after ensuring that 
the legal representatives had a clear understanding 
of these elements.
The obtained data were compiled, and frequency 
distribution was analysed with cross-tabulations 
using Statistical Package for Social Sciences (SPSS) 
software version 23 (SPSS Inc., Chicago, IL, USA).

Results
The overall incidence rate of OPUs was 16.13% (60 
out of 372 cases) (Table I). The peak of OPU-related 
ETT occurrences was observed on days 3–5 post-ETT 
installation, with 55% (33/60) of cases occurring 
during this period. The majority of OPUs were 
classified as stage 1 75% (45/60), while 15% (15/60) 
were classified as stage 2 (Table II).
Within this cohort, males exhibited a higher 
incidence rate (55%) compared to females (45%). 
The predominant age group affected was 61–75 
years, constituting 38.3% (23/60) of cases. The most 
prevalent underlying conditions were pneumonia 
(32%), diabetes mellitus (30%), septic shock (16%) 
and kidney failure (16%) (Table II).

Where:
Estimated prevalence (P): 50% (0.5)
Margin of error (E): 5% (0.05)
Confidence level: 95%, with Z=1.96Z=1.96
Using this formula, the calculated sample size (n) was 
246. Due to the limited population size, the sample 
size was adjusted using the finite population 
correction formula:

Here:
Initial sample size (n): 246
Population size (N): 372
The adjusted sample size required for this study was 
148 patients (rounded from 147.83). The study 
sample included all ICU patients with ETT placement, 
without any age restrictions. The medical records of 

Table I: The incidence of OPU related to ETT installation in 
ICU
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Discussion
The incidence of OPUs in this study was recorded at 
16.13%, with a predilection for manifestation 
between days four and six following intubation. This 
rate is comparatively lower than the 31.3% and 
22.6% reported in prior studies after five days of ETT 

6,7installation.  The appearance of OPUs may be 
influenced by several factors, including age, disease 

10severity and underlying conditions.  Age appears to 
be a significant factor in the occurrence of OPUs, as 
the highest incidence was observed in older patients 

with an average age of 67.11±4.29 years, a figure that 
is not markedly different from reported in the study 

11
conducted by Noie et al, 2024.  However, younger 
patients with average ages of 20.24±14.84 and 
51.57±5.19 years  a lso experienced OPU 
occurrences. This can be explained by the increased 
fragility of capillaries, decreased collagen and elastin 

5and reduced perfusion in the elderly.  
Critically ill patients with chronic underlying diseases 
exhibit a high mortality rate (55.38%). The 
occurrence of OPUs 4–6 days after ETT installation in 
this study underscores the complexity and 
multifactorial nature of their development. 
Proposed etiological mechanisms linking tissue 
compression to OPU development include ischemia, 
reperfusion injury, impaired lymphatic drainage and 

1 2
sustained cellular deformation.  With the 
installation of an ETT in the oral cavity, the device 
creates persistent and consistent pressure on the 

13oral mucosa.  This pressure can lead to tissue 
ischemia, reducing the oxygen supply to the cellular 
and tissue levels. Consequently, this condition can 
induce tissue destruction, clinically manifesting as 

7OPUs.  
The factors contributing to the incidence of OPUs are 
multifactorial; however, these ulcers ultimately 
share a common pathway leading to ischemia and 

14necrosis.   When soft tissues are compressed for 

Table II. Incidence and Mortality rates associated with 
OPUs in the ICU

Table III: Characteristics of Subjects with OPU in this 
study

Figures: (Figure 1A) Stage 2 OPU Characterised by a 
Single Ulceration, Coloured by a White or Yellow Pseudo-
membrane with Irregular Margins. Surrounding tissue is 
Erythematous, and in Some Cases, Bleeding may Occur 
(Figures 1B and 1C).
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prolonged periods between bony prominences and 
external surfaces, microvascular occlusion, tissue 

15
ischemia and hypoxia occur.  Pressure exceeding 
normal capillary pressure (ranging from 12–32 
mmHg) results in reduced oxygenation and 
compromises the microcirculation of the affected 
tissue. If compression is not relieved, a pressure ulcer 

15can develop.  This significant pressure can result 
16

from compression by the firm tube of an ETT.  OPUs 
were classified into early lesions and advanced 

17
lesions.  Early lesions, or stage 1, appear as 
erythematous areas, which in this study were 
observed in 75% of cases. Advanced lesions, or stage 
2, were observed in 25% of cases. These results differ 

4from the study by Kim CH et al ., where stage 2 
lesions (31.9%) were more prevalent than stage 1 

4lesions (14%) . The variation in the stages of OPUs 
can be attributed to several factors, including the 
duration of ETT intubation, the method of securing 
the intubation (e.g. non-commercial ETT holding 
with or without a bite block using adhesive tape, or a 
commercial ETT holder) and the patients' 

2,13conditions.   All study subjects had chronic 
underlying diseases such as pneumonia, diabetes 
mellitus, septic shock and kidney failure, which cause 
dysregulation in the circulation of nutrients and 
oxygen in the vasculature, thereby exacerbating 
ischemia and contributing to the development of 

10,14OPUs
The incidence of mortality in this study was high, but 
the mortality rate among patients with OPUs was 
lower (1.94%). This may be due to the systemic 
conditions of most study subjects, which had poor 
prognoses. The development of pressure ulcers is 
not limited to the oral mucosa. In critically ill 
patients, the potential for pressure ulcer 
development at any site is present. Pressure ulcers in 
the skin are caused by static patient positioning, 

18leading to tissue ischemia.  
OPUs result in prolonged pain and a decreased 

8quality of life.  The areas of mucosa affected by OPUs 
are easily colonised by bacteria, increasing the risk of 
infection. Inadequate care, leading to secondary 
infections, can subsequently increase the risk of 
sepsis and contribute to morbidity in the patient's 

19
systemic condition.  
A preventive approach to OPU development in ICU 
patients can include repositioning the ETT every 24 

to 48 hours, regularly disinfecting both the device 
13and maintaining oral cavity hygiene.  If OPUs do 

occur, it is crucial to reposition the device and 
provide regular topical asepsis and anti-

14
inflammatory therapy at the site of OPU formation.  
This underscores the pivotal role of professional oral 

6,20
health care in managing and preventing OPUs.  
Collaboration among oral medicine specialists, 
dental hygiene professionals, anaesthesiologists and 
intensive care nurses in the management of daily oral 
health care for intubated patients further 
contributes to mitigating the occurrence of OPUs.
The incidence of OPUs, which was only 16.38%, with 
the mortality incidence at 1.94%. However, the 
incidence and mortality related to OPUs in this study 
are still reliable. The incidence of OPUs depends on 
the general condition of the patient, systemic 
diseases, oral health status and factors related to the 
ETT. Additionally, the results reflect the effects of 
regular healthcare practices, such as topical asepsis 
of the entire mouth and the intraoral surface of the 
ETT tube, performed by an oral medicine specialist 
and regularly replacement of endotracheal tube 
position. The limitation of this study is the relatively 
small sample size and the short duration of the 
research, to answered in multicentre studies are 
needed to determine the global incidence of OPUs 
and their relationship with other factors.

Conclusion
The incidence of OPUs related to ETT installation is 
relatively low at 16.13%. However, it is associated 
with a high mortality rate of 55.38%, highlighting the 
significant clinical impact of this complication. OPUs 
predominantly develop between three and six days 
post-ETT installation, emphasising the critical need 
for early identification and preventive measures 
during this period to improve patient outcomes and 
quality of life.
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complainant  as soon as possible. The management 
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clarifications, retractions and apologies when 
needed.
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interests,  plagiarism, unethical  research; 
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published as an erratum.
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processing/publication of this article and ask   
for   an   explanation  from  the  corresponding 
author. He will be liable to respond   with   an   
explanation   in 04 weeks.
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board may recommend appropriate changes 
after which the review process for the  
submitted   manuscript   may   commence.

● In case of no response  in  the  required   time   or   
unsatisfactory   explanation,   the editorial   
board will decide about the fate of the article 
and authors, including REJECTION of the 
manuscript, withdrawal or RETRACTION of   
already   published   article (as the case may be).

● Barring the authors from  further publication in 
the JIIMC for one  year  or permanent, 
depending  upon the nature of offence.

● The author will be on the watch. HEC, PMC and 
author's institute will also be notified for the 
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● In case   of   multiple   submissions, editors of 
other journals will also be informed. The   
authors will   have   to   provide   documentary 
proof of retraction  from publication, if such a 
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● Those claiming intellectual/idea or data theft of 
an article must provide documentary proof in 
their claim

REPRINTS
Corresponding authors of the published papers are 
entitled to receive the maximum of 3 copies of 
printed issue in which his/her paper is published.
COMPLAINT POLICY
Every effort is made to avoid mistakes/errors in the 
publication of JIIMC. However, at times mistakes may 
take place. Readers are welcome to submit their 
comments, questions, or criticisms about any 
manuscript published in JIIMC, issues related to 
inappropriate authorship, undeclared conflicts of 
interests,  plagiarism, unethical  research; 
manipulation/falsification of results, research 
standards violations, reviewer bias or any 
contribution to JIIMC that infringes copyright or 
other intellectual property rights.
They can submit their complaints to the managing 
e d i t o r  t h r o u g h  f o l l o w i n g  e m a i l :   
prh.jiimc@riphah.edu.pk. The matter will be 
investigated thoroughly and cautiously, and the 
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miscalculation or experimental error), or as a 
result of fabrication (e.g., of data) or falsification 
(e.g., image manipulation)

● It constitutes plagiarism.
● The findings have previously been published 

elsewhere without proper attribution to 
previous sources or disclosure to the editor, 
permission to republish, or justification (i.e., 
cases of redundant publication).

● I t  contains material  or data without 
authorization to use.

● Copyright has been infringed or there is some 
other serious legal issue.

● It reports unethical research
● It has been published solely on the basis of a 

compromised or manipulated peer review 
process.

● The author(s) failed to disclose a major 
competing interest that, in the view of the editor, 
would have unduly affected interpretations of 
the work or recommendations by editors and 
peer reviewers.

 At times the article may occasionally be retracted for 
correction of errors in submission or publication and 
will be replaced with the corrected one.
Retraction Process
JIIMC adopts the following retraction process to 
ensure best practice of retraction:
1. An article requiring potential retraction will be 

brought to the attention of JIIMC editor.
2. Managing Editor will follow the step-by-step 

guidelines according to the COPE flowcharts and 
will seek the response from the author of the 
article as well.

3. JIIMC Publication & Research Integrity 
Committee will evaluate the evidence of 
misconduct and response of the authors. Based 
on the findings, the committee will recommend 
a final decision whether to retract the 
publication or otherwise.

4. The final decision is then communicated to the 
author and, if necessary, any other relevant 
bodies(PMC, HEC), or the author's institution as 
deemed appropriate.

5. The retraction-note titled “Retraction: [article 
title]” will be published in the paginated part of a 
subsequent issue of the journal and listed in the 
contents list.

CORRIGENDUM 
A corrigendum refers to a change the authors 
wish/want to make to their article at any time after 
its acceptance by the journal. Corrigenda submitted 
by the authors are published if scientific accuracy or 
reproducibility of the original paper is compromised. 
In case of an error in the published author list, JIIMC 
will publish a Corrigendum but not usually for 
overlooked acknowledgements. Authors should 
contact the editor JIIMC, who will determine the 
impact of the change and decide on an appropriate 
course of action.
Readers wishing to draw the journal's attention to a 
significant published error should submit their 
comments as a "Letter to the Editor". Such "Letters to 
the Editor" will be reviewed by unrelated and neutral 
referees. On editorial acceptance, the paper will be 
sent to the authors of the original paper for their 
early response.
ADDENDUM
An addendum is decided on the significance of the 
addition to the interpretation of the original 
publication. Addenda do not contradict the original 
publication, but if the authors inadvertently omitted 
significant information available to them at the time 
of submission. This material will be published as an 
addendum after peer review.
EXPRESSIONS OF CONCERN
JIIMC can consider issuing an Expression of Concern 
(EOC) if editors have well-founded concerns and feel 
that readers should be made aware of potentially 
misleading information contained in an article. JIIMC 
will consider an expression of concern if they receive 
inconclusive evidence of research or publication 
misconduct by the authors, there is evidence of 
unreliable findings, or an investigation is underway, 
but a judgement will not be available for a 
considerable time.
RETRACTIONS
Research papers having serious errors to invalidate a 
paper's results and conclusions, or publication 
misconduct may require retraction. Retractions may 
be requested by an article's author(s), by an 
institution, by readers, or by the editor.
As per COPE retraction guidelines, JIIMC can 
consider for the retraction of a publication if:
● There is clear evidence that the findings are 

unreliable, either as a result of major error (e.g., 
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apparent to anyone who comes across the 
original article.

8. The relevant changes in the online version will be 
reflected through Crossmark icon.

6. The text of the retraction should explain why the 
article is being retracted.

7. The statement of retraction and the original 
article must be clearly linked in the electronic 
database so that the retraction will always be 
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