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EDITORIAL

Litigation in Medical Practice
Medical litigation occurs when a patient claims harm due to healthcare provider’s negligence to meet the accepted standard of 
care. These cases often involve allegations of misdiagnosis, surgical errors, medication mistakes, child birth injuries etc. Every 
patient and their family should be considered as a potential litigant, especially when the health care has been declared as a service 
industry, which is the foundation of breaking the bond, respect and trust between the doctor and patient.

In Nepal Medical sector is growing rapidly and the incidence of Medical malpractice are also common. The legal framework in 
Nepal governing Medical malpractice is based on Nepal Medical Council Act, 1964 (amended in 2020), the National penal code 
2074 (2017) and the consumer protection act 2075 (2018). The legal framework of Medical malpractice in Nepal has evolved 
significantly over the years. The Nepal Medical Council plays a critical role in regulating Medical practice and addressing the 
issue of professional misconduct. The National penal code recognizes gross negligence as a criminal offense and provides for 
punishment of fine and imprisonment based on the gravity of offense. Consumer protection act, of Nepal recognizes patients as 
consumers and health care service as a type of service. If the Medical services are deemed deficient, the victims are given the right 
to seek the remedy before the court.

In our Country certain elements of Medical malpractice must be proven to establish Medical negligence. 

•	 Duty of care: Healthcare providers must have owed a duty of care to the patients.

•	 Breach of duty: Evidence that the healthcare provider failed to meet standard of care.

•	 Causation: Breach of duty must be directly linked to the harm suffered by patient.

•	 Damage: Patient must have suffered quantifiable harm as a result of negligence.

Of late consumer court has given its verdict on some of the cases of Medical negligence in Nepal, which has been praised as a 
victory for patient’s right by majority. But on the other side this decision has created an ambiguity and fear among the Medical 
fraternity. This as a result will push the healthcare providers towards the defensive Medical practice which includes ordering a lot 
of tests, avoiding risky treatments. These things will increase the treatment cost, workload of healthcare providers and will harm 
the patients the consumer court is trying to protect.

To overcome the problem both healthcare providers and law makers should be careful and keep the balance. There should be 
no injustice to the healthcare providers, healthcare providing institutions and patients. Healthcare provider should be highly 
responsible, accountable and dutiful to mitigate the avoidable medical errors. Medical students should be taught about the 
Medical ethics, Medical negligence and its consequences at the graduation level itself. Similarly, Institutional improvements such 
as compulsory monitoring protocols, standardizing Medical records and malpractice insurance should be established. Furthermore 
initiatives should be taken to educate the people about the realistic outcomes and complexity of the healthcare procedures.

Prof. Dr. Anup Sharma

MS (General Surgery), Fellowship (GI Onco-Surgery)

Editor- In-Chief
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INTRODUCTION

Early release of thirst has both physiological and psychological 
benefits, along with better patient satisfaction, without added 
complications, even in surgeries like gastrointestinal, obstetrics 
and laryngeal surgeries done under general anesthesia.1 The 
European Society for Clinical Nutrition and Metabolism (ESPEN)  
guidelines recommend that oral intake can be initiated within 
the first hour of surgery in most patients.2 Despite clear evidence  
and guidelines, many anesthesiologists still fear that early 
initiation of clear liquids after general anesthesia may lead 
to post-operative nausea and vomiting (PONV) and clinically 
significant pulmonary aspiration of gastric contents.3,4 Hence, 

Post-Operative Resumption of Clear Liquids Orally at 2 Hours And 6 Hours, In Patients Undergoing 
Elective Surgeries Under General Anesthesia: A Comparative Study

Regmi NK1, Sharma A2, Kharel S3

ABSTRACT

Introduction: Early oral nutrition initiation is an essential component of multimodal perioperative care. It is associated with early 
intestinal function recovery, better immunity, improved wound healing, early ambulation, and decreased morbidity. However, a 
gap exists between postoperative feeding evidence and its practical application. Aims: To compare patient’s satisfaction regarding 
thirst and the occurrence of post-operative nausea, vomiting, and aspiration of gastric contents after resumption of clear liquid 
orally at 2 hours and 6 hours postoperatively. Methods: Ninety-six patients, aged 18 to 70 years, of either sex and ASA I to II, 
who underwent elective surgeries under general anesthesia, were randomly divided into two equal groups: group 1 and group 2. 
Patients in group 1 were given clear liquid orally at 2 hours, and group 2 at 6 hours postoperatively. Patient satisfaction regarding 
thirst, occurrence of postoperative nausea, vomiting, aspiration of gastric contents, and flatus time were compared between the 
two groups. SPSS 20 was used for data analysis. Student T-test, Chi-square test, Fisher’s test, and Man-Whitney test were applied. 
Results: Gender distribution and mean age in both groups had no statistical difference, with P values of 0.358 and 0.331, respec-
tively. The thirst distress scale and post-operative flatus time were significantly lower, whereas Likert’s satisfaction level regarding 
thirst was higher in group 1 compared to group 2, with P-values of 0.00, 0.038, and 0.001, respectively. APFEL grading and postop-
erative nausea and vomiting grading were statistically similar, with p-values of 0.26 and 0.116, respectively. No aspiration occurred 
in both groups. Conclusion: Compared to 6 hours, resumption of clear liquid 2 hours postoperatively after general anesthesia de-
creases thirst distress and post-operative flatus time, with the additional benefit of increasing patient satisfaction levels, without 
any difference in post-operative aspiration rate.
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ORIGINAL ARTICLE

they force their patients to iatrogenic thirst.1,5 This deep-rooted  
fear among anesthesiologists may be because there are still 
not many studies that compare the early initiation of clear  
liquids with the regularly practiced 6-hour protocol. Hence, 
we have chosen this study to compare the resumption of clear 
liquid at 2 hours with 6 hours postoperatively after general  
anesthesia. We compared PONV, pulmonary aspiration of 
gastric contents, patients’ satisfaction regarding quenching of 
thirst, extent of thirst and flatus time between the two groups.

METHODS

This comparative study is a prospective, double-blinded study 
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conducted from November 2024 to April 2025 at Nepalgunj 
Medical College Teaching Hospital in 96 patients, following IRC 
approval. 

Sample Size:

Computation of Cohen’s d (standardized mean difference) was 
done with a formula6, d = μ1−μ2/sp 

Where, d= Cohen’s d, μ1 = mean in group 1, μ2 = mean in group 
2 and sp = pooled standard deviation. Taking the reference of 
Yin X et al7, d = 46.27−61.09/ 20.07 = 0.74.

This was followed by calculating conversion of Cohen’s d into 
Mann- Whitney effect size (Area under the curve) with the for-
mula AUC = Φ (d/√ 2) = 0.70, where Φ is the standard normal 
cumulative distribution function6

After taking 95% confidence interval and 99% power, finally, 
the sample size calculation for Mann-Whitney U test was done 
with the formula6

n=(Z1−α/2+Z1−β)2 / 6 ×(AUC−0.5)2	

where, Z1−α/2 = 1.96, Z1−β = 2.33, AUC = 0.70 (from the above 
calculation)

With a 15% drop-out rate, the final total sample size calculated 
was 92, i.e., 46 for each group. However, due to availability of 
cases that could be logistically managed and would be more 
beneficial with respect to increased power and better preci-
sion, it was decided to study a total of 96 subjects, i.e., 48 for 
each group.

Patients of the 18-70 years age group, with ASA I-II, who un-
derwent elective surgeries under general anesthesia were in-
cluded in the study. Patients with severe obesity, gastroesoph-
ageal reflux disease, diabetes, and a history of alcohol and 
drug abuse, along with patients with surgeries for intestinal 
obstruction, craniotomies, and lower segment cesarean sec-
tion (LSCS), were excluded. 

After obtaining written consent, all the patients included in 
the study went through routine pre-anesthetic checkups and 
routine premedication. On arrival at the operation room, their 
vitals were monitored, and general anesthesia was given. In 
the operation room, single or combination of antiemetics like 
ondansetron, promethazine hydrochloride, and dexametha-
sone were administered, according to the APFEL simplified risk 
score.8 Once the surgery was over, the patients were shifted to 
the post-operative ward. In the post-operative ward, patients 
were divided into two groups randomly: group 1 and group 
2, with a 1:1 ratio, after concealment with a sequential num-
bered opaque sealed envelope technique.

Patients in group 1 were given water to drink after 2 hours of 
operation and in group 2 after 6 hours. Patients' body positions 
while drinking were kept supine, with their heads elevated  
at 30°. The degree of thirst distress (Table I), PONV (Table III), 
postoperative pulmonary aspiration, and patients’ satisfaction 

regarding quenching thirst (Table II) were recorded. Postoper-
ative pulmonary aspiration was graded as 0- None, 1- cough, 
2-pneumonitis, 3-pulmonary edema, 4-ARDS. Time for the 
first passage of flatus and the presence or the absence of ab-
dominal bloating was also recorded. The record-keeping was 
done by anesthesiologists unaware of the group the patients 
belonged to.

Statistical analysis

Data were analyzed with SPSS 20. The T-test was applied to 
compare continuous data, the Mann-Whitney test for ordinal 
data, and either the Chi-square test or the Fisher’s exact test 

Not 
Uncomfortable

A little 
Uncomfortable

Very 
Uncomfortable

Dry Mouth 0 1 2

Dry Lips 0 1 2

Thick Tongue 0 1 2

Thick Saliva 0 1 2

Dry Throat 0 1 2

Bad taste 0 1 2

Want to drink 0 1 2

Final Score

Table I: Peri-operative thirst distress scale9

Grade Level of satisfaction

1 Extremely Not Satisfied

2 Not Satisfied

3 Moderately Satisfied

4 Very Satisfied

5 Extremely satisfied

Table II:  Five-point Likert’s scale10

Grade Quantification of PONV

1 No PONV

2 Nausea only

3 Vomiting< 3 times a day

4 Vomiting > 3times a day

Table III:  Quantification of PONV11

The presence or absence of post-operative aspiration was recorded.

Regmi et al.: Post-Operative Resumption of Clear Liquids Orally at 2 Hours And 6 Hours, In Patients Undergoing Elective Surgeries Under General Anesthesia: 
A Comparative Study



JNGMC  Vol. 23  No. 1  July 2025 4

RESULTS

Figure 1:  Gender Distribution among the groups

Figure 2: Mean Age between the groups

Both study groups had the majority of female patients, and the 
gender distribution in both groups was similar, with a P value 
of 0.358 when the Chi-square test was applied (Figure 1).

The mean age in group 1 and group 2 were 43 years and 40 years 
respectively (Figure 2). When a student T-test was applied,  
there was no statistical difference in the mean age between 
the two groups. The p-value was 0.331.

Types of Surgeries
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Discectomy 3 6.3% Excision of 
lipoma 1 2.1%

Excision of 
Goiter 1 2.1% Excision of LN 1 2.1%

Lap Chole 33 68.8% Lap Chole 37 77.1%

Hysteroscopy 1 2.1% RT URSL 1 2.1%

FESS 2 4.2% Rt PCNL 1 2.1%

ORIF 2 4.2% ORIF 6 12.5%

Polypectomy 1 2.1% Polypectomy 1 2.1%

Pyeloplasty 1 2.1%

Total 48 100.0%

Septoplasty 2 4.2%

Sistrunk 
Operation 1 2.1%

Tonsillectomy 1 2.1%

Total 48 100.0%

Table IV: Types of Surgeries

Laparoscopic Cholecystectomy was the most common surgery 
with 69% and 77% in group 1 and group 2 respectively (Table IV).

Figure 3: Likert’s Level of satisfaction 	  Figure 4: Likert’s Level of satisfaction 	
                                     group 1	 	     group 2 

Approximately half of the patients in both groups had level 4 
satisfaction, but level 5 satisfaction (Figure 3 and 4) and overall 
satisfaction level were statistically higher (Table V) in group 1 
than in group 2.

Group N Mean 
Rank

Sum of 
Ranks

P Value

1 48 51.63 2478.00 0.246

Apfel 
Simplified 
Risk Score

2 48 45.38 2178.00

 Grade of 
PONV

1 48 45.33 2176.00 0.116

2 48 51.67 2480.00

Thirst distress 
scale

1 48 34.70 1665.50 0.001

2 48 62.30 2990.50

Satisfaction 
Level

1 48 59.47 2854.50 0.001

2 48 37.53 1801.50

Post op 
Aspiration

1 48 48.50 2328.00 1.000

2 48 48.50 2328.00

Table V: Comparison of Apfel score, Grade of PONV, thirst distress 
scale, Likert’s satisfaction level, and post-op aspiration between the 

two groups (Man Whitney Test)

The thirst distress scale was significantly lower in group 1, com-
pared to group 2, whereas Apfel score and PONV were statisti-
cally similar (Table V). None of the patients in both groups had 
post-operative aspiration of gastric contents.

Regmi et al.: Post-Operative Resumption of Clear Liquids Orally at 2 Hours And 6 Hours, In Patients Undergoing Elective Surgeries Under General Anesthesia: 
A Comparative Study
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Group N Mean Std. Deviation

Levene's 
test for 
Equity 

Sig.

Sig. (2 
tailed)

Flatus 
Time in 
hours

1 48 15.44 5.831
0.701 0.038

2 48 18.35 7.648

Table VI: Comparison of first post-operative flatus time between 
the groups (Independent T-test)

Post-operative flatus time was significantly reduced in group 1 
(Table VI).

2 cases in group 2 had abdominal bloating, and none in group 
1. When compared using Fisher’s exact test, the p-value was 
0.495.

DISCUSSION
Delaying postoperative feeding gives no added advantages.2 

Prolonged thirst can lead to negative emotions such as anxi-
ety, irritability, and postoperative delirium, as well as various 
metabolic, neurohumoral, and immunological complications.12 
Aspiration of gastric contents, the most feared post-opera-
tive complication related to feeding and general anesthesia, 
occurs due to the relaxation of the cardiac sphincter and the 
suppression of the gag reflex as a physiological effect of gener-
al anesthesia. However, newer studies suggest that early, but 
multiple small amounts of gradual fluid consumption lead to 
early physiological adaptation and recovery of gastrointesti-
nal and laryngeal function after general anesthesia, without  
increasing the incidence of postoperative complications.12 Var-
ious observational studies, meta-analyses, and multicentric  
trials support early oral intake after surgery.2 Even “ultra-early”  
postoperative feeding has been practiced in some hospitals 
since 2015, where the patients are allowed to drink clear liquid 
immediately after stabilization in the post-anesthesia recovery 
room.13 

In our study, the demographic profile regarding gender distri-
bution and the mean age between the two groups was statis-
tically similar, with p-values of 0.358 and 0.331, respectively. 
Laparoscopic cholecystectomy was the most common surgery 
in both groups, 69% and 77% in group 1 and group 2, respec-
tively. The difference in the Apfel score between the two 
groups was also statistically insignificant with a P value of 0.26.

In our study, the Man Whitney test showed a significantly lower  
thirst distress scale in patients receiving oral clear liquid in 
group 1 than in group 2 with a p-value of 0.001. Sun Zj, Sun X, 
Huo Y, et al conducted a study on 306 patients receiving both 
general and regional anesthesia, among which 286 (93.5%)  
patients regained oral fluids within 2 h after surgery, where the 
thirst scale was significantly reduced in patients regaining oral 
fluids within 2 hours.14 

In our study, when the patients’ satisfaction level regarding 
thirst was compared, group 1 had a significantly higher level of 
satisfaction than group 2, with a p-value of 0.001.  Similarly, in 

the study by Yin X, Ye L, Zhao L, Li L, and Song J on 983 patients, 
there was a significantly higher level of satisfaction in patients 
who received early oral hydration after general anesthesia, 
rather than in the 4-hour group, with a P- value of 0.001.15

In our study, the post-operative flatus time was significantly  
reduced in group 1 than in group 2 with a p-value of 0.038. Zou 
Y, Zhang X, Li Y, and Liu C compared post-operative feeding at 2 
hours as an experimental group and 6 hours as a control group 
in 70 patients who underwent lumbar discectomy under gen-
eral anesthesia. Similar to our study, their study showed that 
the flatus time was significantly reduced in the 2-hour group 
compared to the 6-hour group, with a p-value of 0.001.16 The 
same study showed that bloating was significantly lower in the 
experimental group16 unlike ours where there was no signifi-
cant difference in abdominal bloating between the groups with 
a p-value of 0.495. In our study, there were no cases of post-op-
erative aspiration. The above mentioned study conducted by 
Sun Zj. Sun X, Huo Y, et al observed that no adverse events, 
such as aspiration pneumonia or gastroesophageal reflux,  
occurred.14 This observation is consistent with our study.

In our study, there was no significant difference in PONV grad-
ing with a p-value of 0.26. Similarly, in the study by Zou Y, 
Zhang X, Li Y, and Liu C, there was no significant difference in 
the incidence of PONV between the two groups with a p-value 
of 0.205.16  

The randomized trial done by Yin X, Ye L, Zhao L, Li L, and Song J 
on 983 patients, showed no major differences in nausea (7.6% 
vs 6.5%) and vomiting (4.5% vs 4.1%) postoperatively with P 
values 0.53 and 0.75 respectively.15 This study also supports 
our study findings regarding PONV.

LIMITATIONS

Although diversification of cases was there, most cases in the 
study were laparoscopic cholecystectomy.  

CONCLUSION

Postoperative clear liquid can be resumed within 2 hours of 
general anesthesia. It decreases thirst distress and post-opera-
tive flatus time with an additional benefit of increasing patient 
satisfaction levels, without any difference in post-operative as-
piration rate when compared to the resumption of clear liquid 
in 6 hours.
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Subgaleal Drain Placement Following Intracranial Surgeries: A Prospective Observational 
Study on Outcomes and Complications

Ghimire N1, Kolakshyapati M2, Tiwari GP3, Ghimire N4

ABSTRACT

Introduction: Subgaleal drains are commonly used following intracranial surgeries to prevent hematoma accumulation and en-
hance wound healing. However, there is limited evidence regarding the outcomes and complications associated with drain place-
ment. There is also a lack of standardized protocols regarding the use of drain following craniotomies. Aims: To evaluate the 
postoperative outcomes, including complication rates, duration of ICU and hospital stay following subgaleal drain placement in 
patients undergoing intracranial surgeries. Additionally, the aim was to correlate the patient characteristics with the duration of 
drain placement. Methods: A prospective observational study was conducted among 40 patients at Nepalgunj Medical College.
Demographic, clinical and postoperative data were collected, including drain duration, ICU and hospital stay and complications 
such as cerebrospinal fluid leak, wound infection, and periorbital swelling. All data were analyzed using SPSS version 26. Results: 
Among 40 patients with subgaleal drains, the mean duration of drain placement was 4.55 days, with 55% of drains removed within 
5 days with the threshold being <30ml/24 hrs.  The most frequent complication was periorbital swelling (72%), followed by surgical 
site infection (30%) and wound dehiscence (27.5%). CSF leaks occurred in 10% of cases, while meningitis and pneumocephalus 
were rare (<5%). There was no statistically significant correlation between the patient characteristics (Age, sex, diagnosis and type 
of surgery) to the duration of drain placement. Conclusion: Subgaleal drain placement following intracranial surgery appears to 
be generally safe and effective owing to the removal of drain in less than 5 days without clinical untoward effects. There is no cor-
relation of duration of drain placement to patient demographics and surgical parameters including postoperative complications. 
suggesting the need of standardized early drain removal protocols. The self-limiting and minor, manageable complications like 
periorbital swelling, surgical site infection and wound dehiscence are most frequent complications and are independent of the 
drain duration placement.
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INTRODUCTION

Numerous surgical nuances have been highlighted in literature 
to reduce complications and accelerate recovery following  
intracranial surgeries. These include meticulous surgical tech-
niques, proper dura and skin closure, and the strategic place-
ment of surgical drains.¹ The use of drains has been shown to 
lower both recurrence and mortality rates.² However, postop-
erative complications such as intracranial bleeding, cerebro-

spinal fluid (CSF) leakage, surgical site infections and menin-
gitis can still arise. These complications may lead to prolonged 
hospital stays, increased morbidity and mortality, and higher 
healthcare costs.³⁻⁶ Surgical evacuation followed by placement 
of postoperative drain remain standard in many intracranial 
procedures. Subgaleal drain placement, specifically used to 
reduce fluid accumulation under the scalp (subgaleal collec-
tions), has its own advantages and risks.6 While it can poten-
tially facilitate surgical site infections, secondary wound break
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down, and even meningitis in the presence of a CSF leak,¹ ⁷ it is 
also associated with shorter hospital stays, a higher likelihood 
of being discharged home and improved functional outcomes.    
It is important to note that negative suction drainage may lead 
to severe complications such as brain swelling and even death, 
particularly after procedures like cranioplasty.⁸,⁹ The recent 
TOSCAN trial, in a post hoc analysis, suggested that subgaleal 
drains may offer a safer risk profile and comparable efficacy to 
subdural drains.¹⁰ Understanding the implications of subgaleal 
drain placement on patient outcomes including the incidence 
of complications, duration of hospitalization, morbidity, mor-
tality, and overall treatment costs is vital for optimizing neuro-
surgical practices and improving patient care.

METHODS

A prospective observational study was conducted at Nepalgunj 
Medical College over a six-months period (May 2024 - October 
2024) to evaluate the outcomes and potential complications of 
subgaleal drain placement following intracranial surgeries. The 
ethical approval for the study was obtained from the Institu-
tional Review Committee of Nepalgunj Medical College. 

Inclusion criteria: 

1. Patients from the Department of Neurosurgery who under-
went procedures for brain tumors, hemorrhages, traumatic 
injuries, aneurysms, or ischemic stroke and add Brain abscess 
also.

2. Willing to give consent for the study.

Exclusion criteria:

1. Patients with chronic liver or kidney disease,

2. Patients with coagulation disorders, prior radiation therapy, 
or those receiving immunosuppressive treatment.

Collected data included demographic and clinical information  
such as age, sex, diagnosis, and comorbidities, along with  
detailed surgical records covering craniotomy type, presence 
of dural defects, incision length, and closure methods. Post-
operative metrics included drain duration, length of ICU and 
hospital stay, and complications such as CSF leaks, wound  
infections, meningitis, pneumocephalus and periorbital  swell-
ing. The subgaleal drain output was measured 24 hourly. Drain 
was intermittently clamped and was removed if the output 
dropped below 30 ml. 

Statistical analysis

All data were analyzed using SPSS version 26. The continuous 
variables (age, incision size duration of hospital and ICU stay, 
duration of drain) were mentioned as means. Similarly, cate-
gorical variables (complications, comorbidities) were analyzed 
using chi-square test to determine the association with drain 
duration, hospital and ICU stay.

RESULTS

Variables Frequency
(F)

Percentage 
(%)

Age ( in years)

<=20 4 10

21-39 8 20

40-60 15 37.5

>60 13 32.5

Mean age (years) 47.6

Sex

Male 28 70

Female 12 30

Comorbidities 

Diabetes Mellitus 6 15

Hypertesion 12 30

Diagnosis

Ischemic stroke 8 20

Intracerebral hematoma 11 27.5

Ruptured aneurysm 4 10

Brain tumor 2 5

Extradural Hematoma(EDH) 4 10

Subdural Hematoma(SDH) 10 25

Cerebral contusion 1 2.5

Surgery

Decompressive craniectomy with lax 
duroplasty 8 20

Craniotomy with clipping of aneurysm 4 10

Craniotomy with tumor decompression 2 5

Craniotomy and evacuation of hematoma 18 45

Decompressive craniectomy with evacua-
tion of Hematoma 7 17.5

Craniotomy with excision of brain tuber-
culoma 1 2.5

Table I (a): Demographic and clinical data of  Patients: (n=40)

Among the 40 patients enrolled in the study, the mean age 
was 47.6 years. A male predominance was observed, with 
70% of the participants being male and 30% female. Regarding  
comorbidities, 15% patients were diabetic, and 30% had histo-
ry of hypertension. The common diagnosis were intracerebral 
hematoma and subdural hematoma, each comprising 27.5% 
and 25% of cases respectively. This was followed by ischemic 
stroke (20%) and extradural hematoma (10%). Less frequently 
observed conditions included brain tumors, ruptured aneu-
rysms and cerebral contusion. Craniotomy and evacuation of 
hematoma was the most commonly performed surgery, un-
dertaken in 45% of the patients.
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Parameters
Frequency

(F)
Percentage

(%)

Incision length (cm)

Mean 9.775 cm

Incision breadth(cm)

Mean 9.3 cm

Size of craniotomy

<=25 cm² 16 40

>25 cm² 24 60

Glasgow coma scale

Mild (13-15) 10 25

Moderate (9-12) 22 55

Severe(<=8) 8 20

Type of skin closure

Mattress 14 35

Continuous interlocking 26 65

Dural defect length

None 26 65

1cm 7 17.5

2cm 7 17.5

Duration of drain (days)

<5 days 22 55

>=5 days 18 45

Days of ICU stay

<5 days 10 25

>=5 days 30 75

Complications

None 7 17.5

Periorbital swelling 29 72

CSF leak 4 10

Surgical site infection 12 30

Wound dehiscence 11 27.5

Meningitis 2 5

Pneumocephalus 1 2.5

Table I (b): Clinical parameters, Perioperative data and surgical 
outcome of patients (n=40)

The mean incision length and breadth were 9.775 cm and 9.3 
cm, respectively. Craniotomies measuring more than 25 cm² 
were more frequently observed, accounting for 60% of cases.  
A majority of patients (55%) presented with a moderate 
Glasgow Coma Scale (GCS) score at the time of admission. 
Regarding skin closure techniques, continuous interlocking  
suturing was the most commonly applied method (65%) while 
mattress suture was used in 35% of cases. The mean ICU stay 
was 8.6 days, and the average total hospital stay was 17.8 days. 
In terms of dural closure, 65% of patients had no dural defect. 
Sub-galeal drains were typically maintained for less than 5 
days in the majority of patients (55%), with the mean drain 

duration being 4.55 days. The prevalence of complications (at 
least one complication) following drain placement in intracra-
nial surgeries was 82.5%. Periorbital swelling was the most fre-
quently reported complication (72%), followed by surgical site 
infection (30%) and wound dehiscence (27.5%). Less frequent-
ly observed complications included CSF leaks, meningitis, and 
pneumocephalus.

Parameters
Duration of 
drain less 

than 5 days

Duration of 
drain more 
than 5 days

P value

 (0.05) 

Age

<=20 4 0

0.23
21-39 3 5

40-60 8 7

>60 7 6

Sex

Male 17 11 0.26

Female 5 7

Diabetes Mellitus (+) 33 3
0.534

Diabetes Mellitus (-) 189 15

Hypertension (+) 74 8
0.122

 Hypertension (-) 18 10

Diagnosis

Ischemic stroke 4 4

0.313

Intracerebral 
hematoma 4 7

Ruptured aneurysm 2 2

Brain tumor 1 1

Extradural 
Hematoma(EDH) 4 0

Subdural 
Hematoma(SDH) 7 3

Cerebral contusion 0 1

Type of Surgery

Decompressive 
craniectomy with lax 4 4

Duroplasty 3 1

Craniotomy with 
clipping of aneurysm 2 0

Craniotomy with tumor 
decompression 7 11

Craniotomy and 
evacuation of 
hematoma

6 1

Decompressive 
craniectomy with 
evacuation of 
Hematoma

0 1

Glasgow coma scale

Mild 7 3
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Moderate 12 10
0.159

Severe 3 5

Dural defect 

None 14 12

1cm 3 4 0.514

2cm 5 2

Type of skin closure

Mattress 8 6
0.87

Continuous interlocking 14 12

Complications

No complications 5 2
0.97

Complications+ 17 16

Table II: Association of patient characteristics and surgical factors 
with duration of drain: (n=40)

Drain duration was independent of patient characteristics 
like age, sex, diagnosis, type of surgery, comorbidities, neu-
rological status, or surgical factors (dural defect and type of 
skin closure) in this cohort. There is also no significant associ-
ation of complications with the duration of drain placement. 
Sub group descriptive frequency analysis showed that drain 
duration was independent of the individual complications 
like periorbital swelling and wound dehiscence, implying no 
added benefit of reducing wound dehiscence and perior-
bital swelling by keeping the drain for longer period of time.

DISCUSSION

The average drain time in this study is 4.55 days, supports 
current recommendations that early drain removal decreases 
the risk of an infected hematoma with little compromise to  
hematoma formation. The common complications observed  
were periorbital swelling (72%), surgical site infections (30%), 
and wound dehiscence (27.5%). The commonest compli-
cation being periorbital swelling may be due to tracking of 
fluid along the subcutaneous planes, exacerbated by sub-
galeal drainage dynamics as also mentioned by Gazzeri  
et al.6 These complications are consistent with previously  
reported postoperative complications following craniotomies, 
including intracranial or extracranial hemorrhage, cerebrospi-
nal fluid (CSF) leakage, delayed wound healing, and wound 
infections.11, 12 While subgaleal drains are routinely employed 
to prevent subgaleal fluid collections and minimize wound ten-
sion, inappropriate management of these drains may contrib-
ute to postoperative complication. Our findings align with the 
study by Hani et al., which demonstrated that subgaleal drain 
placement is generally safe and effective, with no reported  
parenchymal injuries.13 However there are some mentions in 
research studies done by Roth et al7 and Van Roost et al9 of very 
rare but serious complications such as intracranial hypoten-
sion, hematoma formation, and pseudo hypoxic brain swelling 
associated with suction drainage. The result of this research 
states that there is a change in opinion for subgaleal drains in 
comparison with subdural drains due to the fact that with the 
former the placement is quick and clean and the possibility of 

direct cortical injury is less.2,8,13 Moreover, the infection rates 
post-surgery in our study were very low which is suggestive of 
a good sterile technique and a careful attempt at prophylactic 
antibiotics.3,4 After all, proper adjustment of suction strength 
and continuous patient monitoring is to be ensured. The lack 
of correlation between drain duration and patient factors con-
trasts with Roth et al7 who associated prolonged drainage with 
comorbidities like diabetes. This discrepancy may stem from 
our smaller sample size or stricter adherence to the 30 mL/24-
hour output threshold for removal. Our findings align more 
closely with the TOSCAN trial’s post hoc analysis by Hani et al13 
which favored subgaleal over subdural drains for safety and 
comparable efficacy. The is no significant association between 
the duration of drain and the presence of complications. This 
suggests that complication rates were similar whether drains 
were removed earlier (<5 days) or later (≥5 days).This supports 
the fact that we have removed drain not considering the pres-
ence of complications but only keeping up the criteria of 30ml/
day. In contrast to the study done by Roth et al7, which stated  
the higher infection rates with prolonged drain placement, 
our study does not state any association. This may indicate 
strict aseptic protocols in our institute as well as exclusion of 
immunocompromised patients. This unassociated assertion is 
in alignment to the study done by Gazzeri et al6, where drain 
duration was independent of outcomes.

Further studies involving larger sample sizes and comparative 
analyses are warranted to validate these findings and optimize 
best practices in neurosurgical care.

LIMITATIONS

This study has limitations inherent to its single-center design 
and small sample size (n=40), which may limit generalizability.  
Larger, multi-center studies could validate our findings and  
explore subgroup analyses (e.g., tumor vs. trauma patients). 
Additionally, the lack of a control group (e.g., no-drain  
patients) precludes definitive conclusions about drain efficacy.

CONCLUSION

Subgaleal drain placement following intracranial surgery ap-
pears to be generally safe and effective, with the majority of 
patients undergoing drain removal within five days. There is no 
significant association observed between drain duration and 
other demographic and surgical parameters including com-
plications. The complications after drain placement are minor 
and usually self-limiting. Early removal of subgaleal drain ap-
pears feasible across diverse populations.
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Utility of Enterocheck as a Rapid Diagnostic Tool for Typhoid Fever in Children
K.C. R1, Karn SL2, Gupta MM1, Mahaseth S1

ABSTRACT

Introduction: Typhoid is a major cause of morbidity and mortality worldwide. The annual incidence in the Indian subcontinent 
including Nepal has approximately 6 million cases each year. Blood culture is the gold standard for diagnosis but it requires well-
equipped laboratory and trained staffs. Enterocheck is a rapid immunoassay which detects IgM antibodies to lipopolysaccharide 
specific to S. typhi in human blood. It is an alternative test which detects early infection. Aims: To study the sensitivity and speci-
ficity of Enterocheck for diagnosing typhoid. Methods: The cross-sectional study was carried out in the department of Pediatrics 
and Microbiology at Nepalgunj Medical College Teaching Hospital, Kohalpur, Banke, from August 2023 to February 2024, on 145 
children, above 6 months- 15 years of age, who presented with fever for more than 72 hours and other features (e.g. headache, 
abdominal pain, vomiting, diarrhea or constipation, hepatomegaly, splenomegaly) suggestive of typhoid fever. Blood culture was 
done by aseptic standard method and Enterocheck was done according to the manufacturer’s instructions. Results: Of the 145 
cases, 17 (11.7%) had blood cultures positive for S. typhi and 29 (20%) were positive using Enterocheck. Male: female ratio was 
2.15:1 and was most common in the age group 5 to 10 years (51.03%). The sensitivity and specificity of Enterocheck was 88.23% 
and 89.06% respectively (p-value<0.01). Conclusion: Enterocheck test was easy to perform and did not require special equipment 
or trained staffs. It had high sensitivity and specificity. Thus, it can be used as an alternative to blood culture for diagnosis of ty-
phoid fever.
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 developing world.8,9 Widal test has been traditionally used as a 
rapid serologic test but it shows moderate sensitivity and spec-
ificity. Therefore, a rapid diagnostic method, which is reliable, 
easy to perform, with good sensitivity and specificity, without 
need for sophisticated equipment, is needed. Enterocheck is a 
rapid immunoassay which works on the principle of immuno-
chromatography for detection of IgM antibodies to lipopoly-
saccharide specific to S. typhi in human blood.9,10 Detection of 
IgM antibodies serve as a good early marker of recent infection 
of disease. This study was undertaken to evaluate the role of  
Enterocheck test in diagnosis of typhoid fever.

METHODS

The cross-sectional study was carried out in the department 
of Pediatrics and Microbiology at Nepalgunj Medical College  
Teaching Hospital, Kohalpur, Banke from August 2023 to  
February 2024. Ethical clearance was obtained from the Insti

INTRODUCTION

Typhoid fever (TF) is a systemic febrile illness caused by Salmo-
nella serotypes S. typhi, S. paratyphi A, B and C.1 It is a major 
cause of morbidity and mortality worldwide, causing about 
21 million cases with >600,000 deaths each year, according 
to World Health Organization.2,3 The disease occurs in all age 
group with highest incidence among children aged 5 to <15 
years.4 The annual incidence in South Asia is 976 per 100,000 
people and the Indian subcontinent including Nepal has ap-
proximately 6 million cases each year.5,6 It is transmitted fae-
co-orally and more cases are seen in areas with increased ur-
banization, limited safe water and health systems.3 Signs and 
symptoms of TF are non-specific. Therefore, laboratory tests 
are essential for accurate diagnosis.7,8 Blood culture is the 
gold standard for diagnosis with sensitivity of approximately 
40%-60%.9 However,  it requires well-equipped laboratory and 
trained staffs, that are significantly deficient in rural areas of
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tutional Review Committee, Nepalgunj Medical College and 
Teaching Hospital. The study included 145 children, above 6 
months to 15 years of age, who presented with fever for more 
than 72 hours and other features (e.g. headache, abdominal 
pain, vomiting, diarrhea or constipation, hepatomegaly, sple-
nomegaly) suggestive of typhoid fever. Selection of cases was 
done by the convenient sampling method. After obtaining 
written informed consent, detailed relevant history and clinical 
examination, a blood sample by vein puncture was collected 
using aseptic techniques for blood culture and the Enterocheck 
test. 

Blood culture: About 2 ml of blood was collected from the  
peripheral vein, inoculated into brain heart infusion (BHI) 
broth with 0.5 % SPS (sodium polyanethol sulphonate) bottles 
in 1:10 dilution and incubated at 37°C for 1 week. The forma-
tion of turbidity and hemolysis indicated the growth of bac-
teria.  Once growth was seen on liquid medium, it was then 
sub-cultured after 1, 3, 7 days on blood agar and MacConkey 
agar.  The isolated bacteria were identified to the species lev-
el by standard microbiological tests (Colony characteristics on 
different culture media, Gram stain findings and results of dif-
ferent biochemical tests (indole, triple sugar iron agar, citrate, 
urease and oxidase). Inoculation and sub-culturing was done 
by on-duty lab technician and reporting was done by microbi-
ologist as per standard protocol. 

Enterocheck test: was conducted on serum samples accord-
ing to the manufacturer’s instructions. The kit components of 
the device were brought to room temperature before testing. 
5µl of serum was dispensed into the specimen port ‘A’ using 
a micropipette, and five drops of sample running buffer were 
dispensed into the buffer port ‘B’. At the end of 15 minutes, 
results were interpreted according to leaflet, by on-duty tech-
nician.

The results were tabulated and statistically analyzed using SPSS 
version 25. Using blood culture as the gold standard, the sen-
sitivity, specificity, positive and negative predictive values of 
the Enterocheck test were calculated and Chi square test was  
applied to calculate p-value.

RESULTS

A total of 145 patients, clinically suspected of typhoid fever, 
were investigated by both blood culture and Enterocheck. 

Among them, 17 (11.7%) patients had blood cultures positive 
for S. typhi and 29 (20%) were positive using Enterocheck. In 
the study, 99 (68.27%) were males with a male: female ratio 
of 2.15:1, as shown in the Figure 1. Most of the cases were, 

aged between 5 to 10 years, 74 (51.03%), with the  
median age of 10 years. 39 (26.89%) cases were of 6 months 
to 5 years, and 32 (22.06%) were aged 10-15 years (Figure 2). 

Figure 1: Sex distribution of the study population

Figure 2: Age distribution of the study population

Of the 145 patients studied, 31 were positive for S. typhi by 
Enterocheck or blood culture or both. Both tests were positive 
in 15 of the 31 cases. In 14 patients, Enterocheck was positive 
but blood culture was negative and in 2 Enterocheck negative 
but blood culture was positive, as shown in Table I. Using blood 
culture as the gold standard, the sensitivity of Enterocheck was 
88.23%, specificity 89.06%, negative predictive value 98.27%, 
positive predictive value 51.72% and there was statistically sig-
nificant association (p<0.01).

Enterocheck
Blood Culture

Positive Negative Total

Positive 15 14 29

Negative 2 114 116

Total 17 128 145

Table I: Comparison of results of Enterocheck with blood culture

Sensitivity- 88.23%, negative predictive value- 98.27%, speci-
ficity- 89.06%, positive predictive value- 51.72%, p-value <0.01.

DISCUSSION

Typhoid fever is a systemic illness with a significant morbidity 
and mortality in developing countries.11 Any delay in diagno-
sis and inappropriate therapy increases the risk of outcome.12 
Blood culture has remained the gold standard for diagnosis of 
typhoid fever. However, a study from Delhi found it of limited 
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value when undertaken during the early phase of illness when 
isolation of the organism is difficult.11 The sensitivity of blood 
culture in typhoid fever is also limited by the low bacterial 
count in blood and prior antimicrobial therapy.12 

In the present study blood culture positivity among clinically 
suspected typhoid cases was in 17 cases (11.70%). Similar to 
the study by Sreenivasa B et al in India has positivity of 14%.13 

In a study by Devaranavadagi RA et al blood culture was posi-
tive in 20% of cases14 which is contrast to our study. The rela-
tive low rate of positivity in the present study might be due to 
widespread and irrational use of antibiotics and low volume of 
blood obtained for cultures among children. Enterocheck test 
was positive in 20.48% in a study by Anagha K et al15 which is 
similar to the present study where positivity of Enterocheck 
test was 20%. The result is also consistent with the study by 
Sreenivasa B et al where test was positive in 27.5% cases.13

In present study, male predominance was seen 68.27%. Similar 
results were reported in studies by Jog S et al16 and Ganesh 
R et al.17 Commonest age group of typhoid fever in the pres-
ent study was 5 to 10 years (51.03%) similar to the study by 
Devaranavadagi RA et al.14 A study done by R Modi et al also 
reported maximum incidence of typhoid in the age group 6 to 
10 year.18 These results were in concordance with the concept 
that typhoid fever is common in school age children. They are 
at high risk of consuming contaminated drinking water and 
street foods which make them more vulnerable to exposure 
to typhoid bacilli.

The sensitivity of Enterocheck in the present study was 88.23% 
and specificity was 89.06%. Similar to the study by Anusha 
R et al where the sensitivity and specificity of Enterocheck 
was 85.5% and 88.6% respectively.19 Whereas in a study by 
Narayanappa D et al sensitivity and specificity of Typhidot-M 
was 92.6% and 37.5% respectively.20 This difference might be 
due to genomic diversity among S.typhi isolates and differ-
ences in antigenic epitopes, various stages of the illness and 
the rate of increase of IgG antibodies, which might interfere 
with IgM antibodies. The present study showed statistically 
significant association between Enterocheck and blood culture 
(p-value <0.01), similar to the study by Maheshwari V et al21 

and Udayakumar S et al.22 Two patients in the present study 
were positive by blood culture but negative by Enterocheck. 
The false negative results by latter might be due to test’s failure 
to detect low levels of antibodies.2 False positive results might 
be because of prior treatment with antibiotics or low bacterial 
counts in blood.23

LIMITATIONS

The sample size was small with convenient sampling method. 
Blood culture, used as the gold standard, itself has limited sensi-
tivity, which might have affected the result. Cross-reactivity of En-
terocheck with non-typhoidal Salmonella or other febrile illnesses, 
prior antibiotics use and variable timing of illness during sample col-
lection in different patients might also have altered the specificity. 

CONCLUSION

Enterocheck is a practical alternative to other tests for rapid di-
agnosis of typhoid fever, where traditional culture facilities are 
not available. It has high sensitivity and specificity, can detect 
cases early, and is easy to perform with minimal infrastructure 
and availability of results within about 15 minutes.
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Assessment of Serum Calcium and Phosphorus in Patients with Hypothyroidism: A  
Hospital-Based Cross-Sectional Study
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ABSTRACT

Introduction: Hypothyroidism is a clinical status resulting from a deficiency of thyroid hormones or, more rarely, from their im-
paired activity at the tissue level. Divalent ions, such as calcium and phosphorus are required as cofactors for many enzymes in 
various metabolic pathways that are directly or indirectly regulated by thyroid hormones. So, a decrease in thyroid hormone can 
result in mineral disturbances, which lead to an increased incidence of osteoporosis, metabolic syndrome, and cardiovascular 
diseases. Aims: To assess the alteration of serum calcium and phosphorus in patients with hypothyroidism. Methods: A Hospi-
tal-based comparative cross-sectional study was conducted at Nepalgunj Medical College Teaching Hospital, Kohalpur, Nepal. A 
total of 130 participants, aged 18–60 years, were selected for the study. Out of these, 65 participants diagnosed with hypothyroid-
ism were recruited into the hypothyroid group, and 65 euthyroid, healthy individuals visiting the hospital for routine check-ups 
were recruited into the euthyroid group. Blood samples were collected over a six-months period, starting from September 27, 
2024, and analyzed for free triiodothyronine, free thyroxine, thyroid-stimulating hormone, calcium, and phosphorus to assess 
the alterations in calcium and phosphorus levels in hypothyroidism. Results: Our study showed that serum calcium levels were 
significantly decreased, while serum phosphorus levels were significantly increased, in both subclinical hypothyroidism and overt 
hypothyroidism (p < 0.05) compared to euthyroid individuals. Among the hypothyroid group, serum thyroid-stimulating hormone 
manifested a significant negative correlation with calcium (r = -0.275, p = 0.02) and a positive correlation with phosphorus (r = 
0.166, p = 0.186). Conclusion: The present study concludes that hypothyroid participants exhibited serum electrolyte disturbanc-
es, such as decreased calcium and increased phosphorus in comparison to euthyroid participants. 
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phate are required for many enzymes as a cofactor in various 
metabolic pathways, which are directly or indirectly regulated 
by thyroid hormones.6 Hypocalcemia and hyperphosphatemia  
are common mineral disturbances in hypothyroidism.7,8 Ac-
cording to some literature, hypothyroidism causes a drop 
in serum calcium and phosphorus6, 9 however other studies  
reported an increase in serum phosphorous and a decrease in 
serum calcium.10 Even in another study, normal levels of serum 
calcium and phosphorus were observed.11 Metabolism of cal-

INTRODUCTION

Approximately 300 million people worldwide suffer from 
thyroid dysfunction.1 In Nepal prevalence of thyroid dysfunc-
tion varies between 22.42% to 29.0%2-4 whereas prevalence 
of hypothyroidism ranges between 12.41% to 25%.2-4 Hypo-
thyroidism is a medical condition characterized by increased 
thyroid stimulating hormone (TSH) with normal or decreased 
thyroid hormones.5 The divalent ions like calcium and phos-
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cium and phosphorus are often altered in thyroid disorders12 
and some studies indicates that abnormalities in the metab-
olism of these divalent cations are linked to metabolic disor-
ders, hypertension, and cardiovascular diseases.13,14 Since the 
impact of thyroid hormones on serum calcium and phosphorus 
is yet unclear and there is a paucity of data about the impact 
of thyroid hormones on serum calcium and phosphorus from 
western region of Nepal. So, the current study was undertaken 
with an aim to assess serum calcium and phosphorus levels in 
patients with hypothyroidism and compare them with euthy-
roids in a tertiary care hospital at Kohalpur and the data gener-
ated through the present study will help to formulate standard 
treatment guidelines for better patient care as needed.

METHODS

A hospital-based comparative cross-sectional study was  
conducted at the Department of Biochemistry of Nepalgunj 
Medical College Teaching Hospital (NGMCTH), Kohalpur, from 
September 2024 to March 2025. Ethical clearance for the 
study was obtained from the Institutional Review Committee 
of NGMCTH (Ref: 19/081-082 dated September 27, 2024), 
and oral and written consents were obtained from all partic-
ipants before enrollment in the study. The participants were 
of both sexes, with an age range between 18 and 60 years. 
On the basis of participants self-reporting as well as on the  
basis of recent clinical and laboratory examination, partici-
pants having hepatic disorders, diabetes mellitus, cardiovas-
cular disorders, pregnant women, bone diseases and taking 
mineral supplements were excluded from the study. Using the 
following formula, a convenient sampling technique was em-
ployed to determine the sample size.2

Prevalence of hypothyroidism (P): 12.41%2

Error (d)= 8 % 
Z= 1.96
q =1-p = 0.875
Sample size (n) = Z2pq/d2

= (1.96)2(0.1241) (0.875)/ (0.08)2

=65

A total of 130 participants were enrolled in the study. Out 
of which 65 participants attending the medicine outpatient  
department of NGMCTH diagnosed with hypothyroidism were 
enrolled in the hypothyroid group which were further strati-
fied into subclinical hypothyroidism (SCH) and overt hypothy-
roidism (OHY) and an equal number of age and sex matched 
healthy individual having normal thyroid function test who at-
tended the hospital for routine health checkup were enrolled 
in the euthyroid group. Three milliliters of fasting venous blood 
were collected in a gel tube under aseptic conditions. They 
were subjected to centrifugation for 5 minutes at 3500 revo-
lutions per minute (RPM) to separate serum for biochemical 
analysis. Serum thyroid-stimulating hormone (TSH) was esti-
mated by sandwich immunoluminometric assay, while serum 
free triiodothyronine (FT3) and free thyroxine (FT4) were as-
sessed by competitive immunoluminometric assay using Ma-
glumi 800. Serum calcium and phosphorus was estimated by 

Arsenazo III and phosphomolybdate method respectively using 
Mindray BS 430 wet chemistry analyzer. Thyroid function test, 
included FT3, FT4 and TSH. Data was entered in a Microsoft  
Excel spreadsheet and analyzed using Statistical Package for the 
Social Sciences (SPSS) version 25. The data was not normally 
distributed so all the biochemical parameters were expressed 
as median with inter quartile range (IQR). The Mann- Whitney 
test was applied to compare the biochemical parameters of 
hypothyroid and euthyroid group. Spearman’s correlation was 
employed to see the correlation of TSH with calcium and phos-
phorus among the hypothyroid group. A p-value <0.05 was 
considered statistically significant.

RESULTS

Out of 130 participants in the current study, the majority of 
participants were female in both the hypothyroid group (43) 
and the euthyroid group (45) and the majority of participants 
belonged to the age group 51 – 60 years in both the hypothy-
roid and euthyroid group.

Parameters

Median (Interquartile range)

Total 
participants

Hypothyroid 
group

Euthyroid 
group

Age (years) 44.91 ± 10.36 
(23 – 60)

45.92 ± 10.43 
(23 – 60)

43.89 ± 10.26 
(25 – 59)

Age group

(years)

≤ 30 17 (13.0%) 9 (13.8%) 8 (12.3%)

31 - 40 37 (28.4%) 17 (26.1%) 20 (30.8%)

41 - 50 21 (16.1%) 11 (16.9%) 10 (15.4%)

>50 55 (42.3%) 28 (43.0%) 27 (41.5%)

Sex
Male 42 (32.3) 22 (33.8 %) 20 (30.8%)

Female 88 (67.7) 43 (66.2 %) 45 (69.2%)

TSH (µIU/ml) 4.21 (2.57 – 
12.1)

12.1 (8.3 – 
24.5)

2.57 (1.73 – 
3.11)

FT4 (ng/dl) 1.23 (1.1 – 
1.43)

1.15 (0.74 – 
1.34)

1.3 (1.2 – 1.49)

FT3 (pg/ml) 2.89 (2.13 – 
3.21)

2.49 (1.23 – 
2.90)

3.1 (2.56 – 
3.35)

Calcium (mg/dl) 9.14 (2.57 – 
12.1)

8.6 (7.91 – 
9.41)

9.7 (9.01 – 
10.12)

Phosphorus (mg/dl) 3.25 (2.93 – 
3.75)

3.66 (2.93 – 
3.92)

3.12 (2.91 – 
3.37)

TSH: Thyroid stimulating hormone, FT4: Thyroxine, FT3: Free triiodothyronine

Table I: Baseline characteristics of the hypothyroid group and  
euthyroid group

Table I shows that the majority of the participants in both 
the hypothyroid group and the euthyroid group belonged to 
the age group ≥50 years, which was about 43.0% and 41.5%,  
respectively. Serum TSH and phosphorus levels increased, 
while serum FT3, FT4 and Calcium Levels decreased in the 
hypothyroid group compared to the euthyroid group. Age 
was expressed in mean ± SD (minimum - maximum age).

Sah et al.: Assessment of Serum Calcium and Phosphorus in Patients with Hypothyroidism: A Hospital-Based Cross-Sectional Study
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Parameters

Median (Interquartile range)

p value 
a vs c

p value 
b vs c

Hypothyroid group
Euthyroid 

group cSCHa(n = 
33)

OHYb(n = 
32)

Age 
(years)

44 (34 – 
56)

47 (31 – 
55)

45 (35 – 
54) 0.719 0.957

TSH (µIU/
ml)

9.76 (6.40 
– 16.6)

22.5 (11.5 
– 49.4)

2.57 (1.73 
– 3.11) 0.001 0.001

FT4 (ng/
dl)

1.23 (1.14 
– 1.39)

0.59 (0.18 
– 0.71)

1.3 (1.2 – 
1.49) 0.034 0.001

FT3 (pg/
ml)

2.65 (2.21 
– 3.12)

1.16 (1.05 
– 1.69)

3.1 (2.56 
– 3.35) 0.023 0.001

Calcium 
(mg/dl)

8.7 (8.17 
– 9.66)

8.51 (7.91 
– 9.17)

9.7 (9.01 
– 10.12) 0.001 0.001

Phosphorus 
(mg/dl)

3.50 (3.05 
– 3.89)

3.73 (2.91 
– 3.98)

3.12 (2.91 
– 3.37) 0.02 0.003

TSH: Thyroid stimulating hormone, FT4: Thyroxine, FT3: Free triiodothyronine, 
SCH: Subclinical hypothyroidism, OHY: Overt hypothyroidism, n: Number of 
participants, a vs cMann-Whitney U test between SCH and euthyroid group, 
b vs c Mann-Whitney U test, between OHY and euthyroid group. P < 0.05 was 
considered statistically significant and was indicated in bold type.

Table II: Comparison of biochemical profile of participants between 
the hypothyroid group and the euthyroid group

Table II represents that serum calcium, FT3 and FT4 were sig-
nificantly decreased in the SCH and OHY compared to euthy-
roid group while serum TSH and phosphorus were significantly 
increased in the SCH and OHY compared to euthyroid group. 
Mann-Whitney U test was used to generate p value.

Group Parameter Calcium Phosphorus

Hypothyroid 
group TSH

r: -0.275*
p value: 0.027

r: 0.166
p value: 0.186

r denotes Spearman’s correlation coefficient; a p-value < 0.05 was considered 
statistically significant and was indicated in bold type

Table III: Spearman’s correlation of TSH with calcium and phosphorus 
in the hypothyroid group

Table III shows that serum calcium was negatively correlated 
with TSH, and this correlation was statistically significant (r = 
-0.275, p = 0.02). In contrast, there was no correlation between 
serum phosphorus and TSH.

DISCUSSION

The current study enrolled 65 participants diagnosed with  
hypothyroidism into the hypothyroid group and an equal num-
ber of euthyroid healthy participants into the euthyroid group 
to assess the alteration of serum calcium and phosphorus in 
hypothyroidism. Our study manifested female predominance 
with majority and minority of the participants belonged to the 
age group >50 years and ≤30 years respectively as well as the 
median age of the participants in SCH, OHY and euthyroid was 
44 years, 47 years and 45 years respectively, which shows that 

the age differences between the comparison group were not 
statistically significant. However, serum calcium was signifi-
cantly decreased while serum phosphorus was significantly 
increased in both SCH and OHY compared to the euthyroid 
group, respectively.

In the current study, approximately 66.2% of the participants 
in the hypothyroid group were female, suggesting that hy-
pothyroidism was more prevalent in women than in men, 
which is consistent with the findings of the Regmi et al study 
(2010).15 The higher incidence of hypothyroidism in females 
may be caused by estrogen, which is thought to be an antag-
onist of FT3 and FT4 since it competes with them for receptor 
protein binding sites.16 The present study reveals that serum 
calcium was significantly decreased (p<0.001) in both the  
SCH [8.7 (8.17 -9.66)] and OHY [8.51 (7.91 – 9.17)] compared 
to the euthyroid group [9.7 (9.01 – 10.12)], as well as in hypo-
thyroid participants’ serum calcium, was negatively correlated 
with serum TSH (r: -0.275, p = 0.02) and was statistically sig-
nificant. The findings of our study was in consistent with the 
similar studies done by Dhungana A et al6 and Saxena S et al.10 
The possible explanation of hypocalcemia in hypothyroidism 
is due to decreased outflow of calcium from the cells and due 
to increased production of calcitonin in hypothyroidism, which 
promotes increased tubular excretion of calcium17 as well as 
due to depressed bone turnover due to decreased thyroid hor-
mone since thyroid hormones acts on osteoblast to stimulate 
osteoclastic bone resorption via nuclear receptors.8,9

In the current study, serum phosphorus was increased in 
both the SCH [3.50 (3.05 – 3.89)] and OHY [3.73 (2.91 – 3.98)]  
compared to the euthyroid group [3.12 (2.91 – 3.37)] and was  
statistically significant. This finding was in agreement with the 
study conducted by Saxena S. et al10 and Dhungana A et al.6 

However, In contrast to our study Modi A et al9 reported a 
significant decrease in serum phosphorus in hypothyroidism, 
and possibly this could be due to decreased bone turnover 
because in hypothyroidism the effect of  thyroid hormone on 
osteoblast diminishes resulting in decreased osteoclastic bone 
resorption.9 In our study, in hypothyroid participants, serum 
phosphorus was positively correlated with serum TSH, but was 
not statistically significant (r value = 0.166, p = 0.186), which 
is similar to the study done by Bharti A et al18 where they also  
reported a positive correlation of serum phosphorus with  
serum TSH. In contrast to our study, Modi et al9 reported a  
significant negative correlation of serum phosphorus with  
serum TSH (r value = -0.69, p value < 0.05).  In our study serum  
phosphorus was increased and the possible reason behind 
this is due to increased calcitonin in hypothyroidism which is  
responsible for increased tubular reabsorption of phosphorus.17 

The small sample size of our hospital-based study is a limita-
tion. Clarifying the relationship between calcium, phosphorus, 
and TSH can be made easier with a larger sample size and a 
general population investigation. Additionally, further exam-
ination of confounding variables, such as vitamin D, parathy-
roid hormone, and calcitonin, would have been beneficial for a 
better understanding of mineral metabolism and balance.
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CONCLUSION

Our study concludes that serum calcium levels were significant-
ly decreased while serum phosphorus levels were significantly 
increased in hypothyroid individuals compared to euthyroid 
healthy participants. Serum calcium and serum TSH showed a 
strong negative association in hypothyroidism, whereas serum 
phosphorus and serum TSH showed a positive correlation in 
hypothyroidism. So, our study recommends that hypothyroid 
individuals should have their serum calcium and phosphorus 
levels routinely checked to detect and treat the disease result-
ing from the malfunction in mineral metabolism and prevent 
the additional consequences associated with it. 
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Ocular Findings in Patients with Chronic Kidney Disease: A Hospital Based Cross-Sectional 
Study

Godar ST1, Khattri JB2, Maskey A3

ABSTRACT

Introduction: Chronic kidney disease affects every organ system including the eye. Aims: To study the prevalence of anterior and 
posterior segment ocular findings in patients with chronic kidney disease. Methods: This was a hospital based cross-sectional 
study conducted among 86 patients of chronic kidney disease of all ages and either gender from June 2024 to November 2024. 
Standard proforma was used to collect socio-demographic and clinical variables of the patients. Detailed ocular examination 
including fundus evaluation was done and diabetic retinopathy and hypertensive retinopathy was graded according to the Early 
Treatment of Diabetic Retinopathy Study (ETDRS) classification and Keith-Wegener-Barker classification respectively. Results: The 
mean age of the study sample was 60.73 (±14.80) years with male preponderance (62.79%). The commonest cause of chronic 
kidney disease was both (diabetes and hypertension) (45.35%) followed by hypertension (40.70%). The most prevalent anterior 
segment ocular finding was pingecula (60.47%) followed by eyelid edema (36.05%), cataract (31.40%) and conjunctival pallor 
(27.91%). Retinopathy (72.09%) was the most prevalent posterior segment ocular finding. Among retinopathy, the prevalence of 
hypertensive retinopathy, diabetic retinopathy and both retinopathy (hypertensive and diabetic retinopathy) was 51.61%, 30.64% 
and 17.74% respectively. The prevalence of vitreous haemorrhage, tractional retinal detachment and maculopathy was 1.16%, 
2.33% and 9.67% respectively.  Conclusion: There is high prevalence of ocular findings in the chronic kidney disease. Regular ocular 
examination is mandatory for early detection and treatment to prevent ocular morbidity and blindness in chronic kidney disease.
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chronic kidney disease are lid edema, conjunctival pallor, con-
junctival and corneal calcification9, inflammatory reactions of 
conjunctiva, episclera,10,11 pingecula,12 recurrent subconjunctival 
hemorrhage, rubeosis iridis, cataract, diabetic retinopathy and  
hypertensive retinopathy.13,14 Deterioration of vision in CKD is 
due to worsening of hypertensive or diabetic retinopathy, isch-
emic optic neuropathy, central retinal vein occlusion and cortical  
blindness.15 Limited studies of ocular findings in chronic kidney 
disease have been conducted in Nepal. The findings of this study 
would help for future planning to reduce the burden of ocular mor-
bidities and blindness among CKD patients. The objective of this 
study was to determine the prevalence of anterior and posterior 
segment ocular findings in patients with chronic kidney disease.

INTRODUCTION

Chronic kidney disease (CKD) is defined as decreased kidney 
function or presence of kidney damage for three or more 
months. Chronic kidney disease is an irreversible1 and pro-
gressive process which ultimately results in end stage renal 
disease. It is associated with several diseases, including hyper-
tension2 and diabetes mellitus.3 The eyes are the window to 
various systemic conditions in the body. The kidney and retina 
develop during the same embryonic stage around the fourth 
to sixth week of gestation, thus sharing a strong correlation  
between eye and kidney diseases.4 The kidney and eye share 
developmental, structural, physiological, and pathological 
pathways.5-7 Chronic kidney disease affects almost all organs 
of the body including eyes.8 The various ocular findings in the 
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METHODS

This was a hospital based cross-sectional study conducted in 
Ophthalmology Outpatient Department (OPD) of Manipal 
Teaching Hospital, Pokhara, Nepal from June 2024 to Novem-
ber 2024. Ethical approval was taken from the Institutional 
Review Committee of the Manipal College of Medical Scienc-
es, Pokhara (Reference number: MCOMS/IRC/624). Informed 
consent was taken from all the patients. The sample size was 
calculated by using the formula 3.84 pq/d2 ((Where, n=sam-
ple size, p= prevalence=94.0516 q=100-p=5.95, d= desired level 
of precision i.e., 5% for this study). The sample size according 
to this formula was 85.95. Hence, this study was conducted 
among 86 respondents.

Non-probability convenient sampling method was used for 
the selection of cases. The inclusion criteria were the patients 
with chronic kidney disease of all ages and either gender who 
presented to Ophthalmology OPD or referred from Nephrology 
Unit of Internal Medicine. Patients of acute kidney injury were 
excluded from the study. Those patients who do not give con-
sent were also excluded from the study. Predesigned proforma 
was used to collect the sociodemographic and clinical variables 
of the patients. Detailed ocular examination was done includ-
ing recording of visual acuity using Snellen’s letter chart or E- 
chart. Anterior segment was assessed with slit lamp. Fundus 
examination was done under mydriasis with tropicamide 1% 
with direct ophthalmoscope and slit lamp biomicroscope us-
ing +90D lens. Diabetic retinopathy and hypertensive retinop-
athy was graded according to the Early Treatment of Diabetic 
Retinopathy Study (ETDRS) classification17 and Keith-Wege-
ner-Barker classification18 respectively.

The entry and analysis of the data was done in Epi-info version 
7. The statistical methods used were mean, frequency and per-
centage. 

RESULTS

A total of 86 chronic kidney disease patients were included  
in this study. Our study showed male preponderance 54 
(62.79%) as compared to female 32 (37.21%). The mean age 
was 60.73 (±14.80) years. The commonest cause of chron-
ic kidney disease was both (diabetes and hypertension) 39 
(45.35%) followed by hypertension 35 (40.70%) and diabetes 
12 (13.95%). More than half 61 (70.93%) patients were on 
treatment, 31 (50.82%) drugs and 30 (49.18%) dialysis while 
25 (29.07%) were not on treatment. Majority of patients had 
normal vision 66 patients (76.74%) followed by impaired vision 
10 (11.63%) and legally blind 10 (11.63%).

Table I showed that Pingecula 52 (60.47%) was the commonest 
anterior segment ocular finding followed by eyelid edema 31 
(36.05%), cataract 27 (31.40%), conjunctival pallor 24 (27.91%).

Majority of the CKD patients had retinopathy 62 (72.09%). 
Among retinopathy, hypertensive retinopathy was found 
in 32 (51.61%), diabetic retinopathy in 19 (30.64%) and 
both retinopathy (hypertensive and diabetic retinopathy) in  
11 (17.74%). The prevalence of vitreous haemorrhage, trac-

tional retinal detachment and maculopathy was 1.16%, 2.33% 
and 9.67% respectively (Table II).

Table III showed that Grade II hypertensive retinopathy 20 
(46.51%) was most prevalent. Table IV showed that out of total  
of 30 diabetic retinopathy patients, NPDR was noted in 25 
(83.33%), PDR in 5 (16.66%). Majority had moderate NPDR 13 
(43.33%).

Anterior segments ocular findings Number (%)

Eye lid edema
31 

(36.05%)

Conjunctival congestion
4 

(4.65%)

Conjunctival pallor
24 

(27.91%)

Pingecula
52 

(60.47%)

Pterygium
7 

(8.14%)

Rubeosis iridis (NVI)
4

 (4.65%)

Cataract
27 

(31.40%)

Pseudophakia
14

 (16.28%)

Table I: Frequency of anterior segment ocular findings in CKD  
patients

Posterior segment ocular findings Number (%)

Retinopathy

Hypertensive 
retinopathy

32 
(51.61%)

Diabetic retinopathy
19 

(30.64%)

Both retinopathy
11 

(17.74%)

Total
62 

(72.09%)

Maculopathy
6 

(9.67%)

Vitreous 
haemorrhage

1 
(1.16%)

Tractional retinal 
detachment

2 
(2.33%)

Table II: Frequency of posterior segment ocular findings in CKD 
patients

Godar et al.: Ocular Findings in Patients with Chronic Kidney Disease: A Hospital Based Cross-Sectional Study
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Grade of hypertensive retinopathy Number (%)

Grade I
17 

(39.53%)

Grade II
20 

(46.51%)

Grade III
6

 (13.95%)

Grade IV 0 

Total
43 

(100%)

Table III: Frequency of hypertensive retinopathy in CKD patients

Classification of diabetic retinopathy Number (%)

Non-proliferative 
diabetic retinopathy 
(NPDR)

Mild NPDR
9 

(36.00%)

Moderate NPDR
13 

(52.00%)

Severe NPDR
3 

(12.00%)

Very severe NPDR 0

Total 25 
(83.33%)

Proliferative diabetic retinopathy (PDR)
5 

(16.66%)

Total
30 

(100%)

Table IV: Frequency of diabetic retinopathy in CKD patients

DISCUSSION

In this study, the mean age of the study sample was 60.73 
years. Different other studies noted the mean age of patients 
as 45.2 years, 55.9 years, 48.3 years and 50.95 years.19,20,21,23

In the current study, male had more prevalence of chronic kid-
ney disease (CKD) as compared to female. Similarly, other stud-
ies also supported this finding.16,19,20,21 However, two different 
studies noted CKD was high in female.22,23 This variation may be 
explained by differential distribution in risk factors (e.g. genetic 
predisposition, dietary factors and lack of physical activities). 
High prevalence of CKD in male could be because the kidney 
function in males have faster rate of deterioration.

76.74% of the total cases had normal vision. Different other 
studies also noted the similar findings.19,20,21,23 However, vision 
is not only the indicator of the ocular status even in the severe  
form of diabetic retinopathy and hypertensive retinopa-
thy may have normal vision until macula is involved.24 In 
our study, the prevalence of eyelid edema was 36.05%. Our  
results showed higher prevalence of eyelid edema than report-
ed in Maharashtra, India (2.38%)16 and Kerala, India (3.5%).20 
However, our study noted lower prevalence of eyelid edema 

than reported in Bharatpur, Nepal (60.67%)19 and Kathmandu,  
Nepal (63.0%).21 The possible cause of eyelid edema might be  
deranged renal function which prevents efficient excretion of 
salt and water from the body thus causing retention.20 The fluid  
retention leads to generalized swelling comprising of ped-
al edema, facial puffiness and lid edema. In the present 
study, the prevalence of conjunctival pallor was 27.91%. 
Two studies conducted in India and Nepal showed the 
high prevalence of conjunctival pallor as 56.9% and 75.6%  
respectively.20,21 Conjunctival pallor might be due to low hae-
moglobin level in chronic kidney disease patients.

The prevalence of cataract was 31.40% in our study. Different 
other studies found the prevalence of cataract as 13%, 18% 
and 61.4% respectively.19,21,23 The possible cause of cataract 
might be due trapping of urea in the lens with subsequent 
chronic accumulation and development of an osmotic cata-
ract.25 The other mechanism can be due  to oxidative stress in 
CKD patients may lead to carbamylation of lens protein.26

This study showed the prevalence of pingecula as 60.47%. Our 
study found the high prevalence of pingecula than reported in 
India (12.2%),20 Bharatpur, Nepal (30.67%)19 and Kathmandu, 
Nepal (39.4%).21 Pingecula might be related to inflammatory 
reactions of conjunctiva which is associated with an increase 
in calcium.26

Our study showed that majority of chronic kidney disease  
patients had retinopathy. Among retinopathy, the prevalence 
of hypertensive retinopathy was high followed by diabetic 
retinopathy and both retinopathy (hypertensive and diabetic 
retinopathy). The studies conducted in Nepal, India and Ban-
gladesh also showed the similar finding as ours.19,20,28 However,  
one study conducted in Kathmandu, Nepal found that the 
prevalence of diabetic retinopathy was high.21 The high prev-
alence of hypertensive retinopathy could be due the effects of 
retained nitrogen products.

In our study, among hypertensive retinopathy patients, Grade 
II hypertensive retinopathy was most prevalent. Many other  
studies have supported this findings.20,28,29 However, two  
different studies conducted in Bharatpur, Nepal and Kath-
mandu, Nepal showed high prevalence of grade I and grade III  
hypertensive retinopathy respectively.19,21

We found that the prevalence of Non- proliferative diabetic 
retinopathy (NPDR) was more than Proliferative diabetic reti-
nopathy (PDR) and among NPDR, the prevalence of moderate 
NPDR was high. Different studies have also found the similar 
findings.19,21 However, two different studies have showed the 
high prevalence of mild NPDR.20,29

LIMITATIONS

The causal association could not be measured due to cross-sec-
tional design of the study. The result of this study could not be 
generalized as this is a single hospital based study. Hence, fur-
ther large scale analytical study in different centers with large 
sample size is required.

Godar et al.: Ocular Findings in Patients with Chronic Kidney Disease: A Hospital Based Cross-Sectional Study
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CONCLUSION

There is high prevalence of anterior and posterior segment oc-
ular findings in chronic kidney disease patients. There is a need 
to educate the chronic kidney disease patients about need to 
have regular ocular examination for the early diagnosis and 
treatment of ocular abnormalities to prevent ocular morbid-
ities and blindness. The study recommends holistic manage-
ment of chronic kidney disease patients jointly by physician, 
nephrologists and ophthalmologist to improve the quality of 
life. 
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ORIGINAL ARTICLE

Retrospective Analysis of EEG Patterns in the Patients Referred for EEG at a Tertiary Care 
Hospital in Western Nepal

Bagban MA, Belbase M, Khan TA, Khanal S, Siddiqui S 

ABSTRACT

Introduction: Electroencephalography is a non-invasive neurophysiological test that records electrical activity in the brain. It can 
help in the diagnosis and monitoring of various clinical conditions, like seizures and sleep disorders. Extensive research on electro-
encephalographic patterns is scarce, especially in Western Nepal. The study will also help to avoid the consequences of misinter-
preting different waveforms. Aims: To analyze various normal and abnormal electroencephalographic wave patterns. Methods: 
This was an observational retrospective study analyzing electroencephalographic reports of the patients referred for electroen-
cephalography in the Department of Psychiatry, Nepalgunj Medical College Teaching Hospital, Kohalpur, from January 2023 to  
December 2024. Total 290 patients who underwent a 20-minute electroencephalography, meeting the study criteria were  
selected. Descriptive statistics were used to analyze demographic data and electroencephalographic findings. Results: Out of 290 
patients, 57.9% were male. The most common condition referred for electroencephalographic evaluation was seizure disorder 
(51%), followed by psychogenic non-epileptic seizure (24.1%). Patients with normal electroencephalographic waveforms were 
79%, whereas 21% had abnormal electroencephalographic waveforms. Among normal variant waveforms, wicket waves were seen 
more frequently (7.42%), particularly in children and adolescents. Polyspike waves were the most frequently observed (47.54%) 
among the abnormal waveforms. Conclusion: The EEG waveforms were normal in most cases, while a few had abnormal EEG 
findings. The normal variants must not be misinterpreted as epileptiform discharges to avoid the consequences of misdiagnosis. 
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INTRODUCTION

Electroencephalography (EEG) began as a diagnostic tool when 
a German psychiatrist, Hans Berger, introduced it in 1924. An 
EEG is a non-invasive electrophysiological method that mea-
sures brain electrical signals to detect various neurological 
disorders. However, in more than half of the patients with a 
provisional diagnosis of epilepsy, the initial EEG does not show 
epileptiform activity, and the paroxysmal events are due to its 
low sensitivity.1 Its sensitivity depends on various factors like 
age, recording procedures, and activation procedures such as 
hyperventilation and photic stimulation.2 An abnormal EEG 
finding in a person without a history of seizure and, conversely, 
a normal EEG finding in seizure patients are possible.3 Normal 
variant waveforms are mostly unrecognized and are misdiag-
nosed as epileptiform discharges in one-third of the patients.4 
A single normal EEG recording does not exclude the presence 

of pathology because electrographic changes are often tran-
sient.5 It can help in the diagnosis and monitoring of various 
neurological conditions, including epilepsy and sleep disorders. 
Moreover, there is a paucity of research analyzing EEG findings 
in tertiary care settings in Nepal, particularly in the western  
region.3 Studies of EEG abnormalities can lead to improved 
neurological diagnosis and management strategies. This study 
will address the knowledge gap regarding EEG patterns and 
also help to avoid the consequences of misinterpretation of 
different EEG waveforms. This study aims to analyse various 
normal and abnormal EEG wave patterns in patients referred 
from various departments within the tertiary care hospital.

METHODS

This was an observational retrospective study among the  
referred patients from various departments who underwent 
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EEG from January 2023 to December 2024 in Nepalgunj Medi-
cal College Teaching Hospital, Kohalpur. The calculated sample 
size was 290, considering the prevalence of EEG abnormali-
ties in a tertiary care hospital at 18.69%6 using a 4.5% margin 
of error7 and 95% confidence interval. Ethical approval was  
obtained from the Institutional Review Committee (Ref. 
60/081-082), Nepalgunj Medical College Teaching Hospital, 
Kohalpur, and permission to use medical records from the  
respective hospital departments. However, patient confidenti-
ality was strictly maintained by anonymizing data before anal-
ysis. After obtaining ethical approval, the study was started.  
A convenience sampling technique was used. Data were  
retrieved from the hospital database. Demographic details, 
clinical diagnoses, and EEG-related details were collected from 
medical records. All patients referred from various depart-
ments for EEG were included in the study. Patients with incom-
plete, inadequate data and patients with artifacts affecting EEG 
interpretation were excluded. Descriptive statistics were used 
to summarize demographic data and EEG findings. Data were 
analyzed using SPSS version 25.0.

RESULTS

A total of 290 patients were included in the study (Table I). 
The majority of patients (53.8%) were in the age group of 
1–18 years, followed by 33.1% who were 18 years or older, 
and 13.1% who were under one year of age. Males accounted  
for 57.9% of the sample, while females represented 42.1%. 
In terms of residence, 60.7% of the patients were from urban  
areas, whereas 39.3% were from rural areas. The most com-
mon religion among the patients was Hinduism (77.6%), 
followed by Christianity (11%), Buddhism (10.7%) and  
Islam (0.7%). Regarding the referring departments, half of the  
patients (50%) were referred from the Pediatrics department, 
37.2% from Neurosurgery, 6.9% from Medicine and 5.9% from 
Psychiatry. Clinically, seizure was the most common diagnosis 
(51%), followed by psychogenic non-epileptic seizure (24.1%), 
febrile seizure (19.3%), primary headache (3.1%), and trau-
matic brain injury (2.4%). Based on waveform analysis, 79% of 
patients exhibited normal waveforms, whereas 21% showed 
abnormal waveforms.

Variable Categories Frequency (Percentage)

Age

<1 year
38 

(13.10)

1-18
156 

(53.80)

≥18
96 

(33.10)

Sex

Male
168 

(57.90)

Female
122 

(42.10)

Residence 

Rural
114 

(39.30)

Urban
176

(60.70)

Religion

Hindu
225

 (77.60)

Buddhist
31 

(10.70)

Islam
2

 (0.70)

Table I: Demographic and clinical profiles of the patients

Normal variant Waveform
Age Groups

<1 1-18 >18 Total 
(%)

Positive occipital sharp transients 1 4 1
6 

(2.62)

6 Hz spike and wave 0 2 0
2 

(0.87)

14 and 6 Hz spikes 0 4 0
4 

(1.75)

Vertex sharp Transients 2 0 0
2

 (0.87)

Benign Epileptiform Transients of Sleep 2 10 1
13

 (5.69)

Wicket waves 2 13 2
17 

(7.42)

Rhythmic mid-temporal theta of 
drowsiness 0 2 0

2

 (0.87)

Subclinical rhythmic 
electroencephalographic discharges of 
acute

0 0 2
2 

(0.87)

None 16 91 74
181

 (79.04)

Table II: Normal Variant Waveform in relation to age

A total of 229 EEG recordings were analysed across various age 
groups to identify the distribution of normal EEG waveforms 
(Table II). The majority of patients (79.04%) exhibited no normal 
variant waveforms. Among the normal variants, wicket waves 
were the most common, observed in 17 patients (7.42%), with 
the highest occurrence particularly in children and adolescents 
(1–18 age group). Benign Epileptiform Transients of Sleep 
(BETS) were found in 13 patients (5.69%), predominantly in the 
1–18 age group, followed by the <1 year and >18 age groups. 
Positive Occipital Sharp Transients (POSTs) were observed in 6 
patients (2.62%) across all age groups. Whereas 14 and 6 Hz 
spikes were seen in 4 patients (1.75%), exclusively in the 1–18 
age group. Vertex sharp transients were present in 2 patients 
(0.87%), all under the age of one. Other waveforms observed 
included 6 Hz spike and wave, Rhythmic Mid-Temporal Theta 
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of Drowsiness (RMTD), and Subclinical Rhythmic Electroen-
cephalographic Discharges of Adults (SREDA), each identified 
in 2 patients (0.87%). Overall, normal variant waveforms were 
more frequently seen in the 1–18 age group compared to the 
other age categories.

Abnormal EEG waveform Total (Percentage)

3 Hz and spike wave
5 

(8.19)

Poly spike-waves
29 

(47.54)

Generalized spike and waves
1 

(1.64)

Lateralized periodic discharges
4 

(6.56)

Centro-temporal spikes
1 

(1.64)

Generalized periodic discharges
3 

(4.91)

Continuous spike-wave during sleep
2

(3.28)

Slow spike-waves
13 

(21.32)

Slowing temporal intermittent rhythm
1

 (1.64)

Hypsarrhythmia
2 

(3.28)

Table III: Distribution of abnormal EEG waveforms

A total of 61 (21%) EEG records with abnormal waveforms 
were analysed (Table III). Among the patients with abnormal 
EEG findings, the most frequently observed waveform was 
poly spike-waves, present in 29 patients (47.54%). This was 
followed by slow spike-waves in 13 patients (21.32%). Other  
notable abnormal patterns included 3 Hz spike and wave 
discharges in 5 patients (8.19%) and Lateralized Periodic Dis-
charges (LPDs) in 4 patients (6.56%). Generalized Periodic 
Discharges (GPDs) were observed in 3 patients (4.91%), while 
continuous spike-wave during sleep and hypsarrhythmia were 
each seen in 2 patients (3.28%). Less commonly detected pat-
terns included generalized spike and wave, centro-temporal 
spikes, and slowing temporal intermittent rhythm, each found 
in 1 patient (1.64%). These findings suggest a predominance of 
epileptiform discharges, particularly poly spike waves, among 
the patients with abnormal EEG waveforms.

DISCUSSION

This study aimed to analyse the distribution of normal and 
abnormal EEG waveform patterns among patients undergoing 
EEG evaluation at a tertiary care hospital in Western Nepal.  
Our findings revealed that 79% of the EEGs were normal, while 
21% showed abnormalities among 290 patients. This result  

is consistent with the findings of Ko et al8, who reported  
abnormal EEGs in 21.3% of their study population. In contrast, 
a study conducted in South India by Priyavathani et al9 reported 
a higher prevalence of abnormal EEGs at 33.9%. This variability 
may be attributed to differences in clinical settings, diagnos-
tic protocols, and patient demographics. Among the normal 
variant waveforms, wicket waves were the most commonly 
observed (7.42%), followed by Benign Epileptiform Transients 
of Sleep (BETS) (5.69%), Positive Occipital Sharp Transients 
(POSTs) (2.62%) and 14 and 6 Hz spikes (1.75%). Other normal 
variants observed at lower frequencies (0.87% each) includ-
ed 6 Hz spike-and-wave discharges, vertex sharp transients, 
rhythmic mid-temporal theta of drowsiness (RMTD) and sub-
clinical rhythmic electroencephalographic discharges of adults 
(SREDA). Our findings show some similarity to those report-
ed by Radhakrishnan et al10 who found Benign Epileptiform 
Transients of Sleep (BETS) in 8.2% of subjects, wicket waves 
in 1%, 14 and 6 Hz positive spikes in 5.7%, 6 Hz spike-waves 
in 2.8%, and RMTDs in 0.8%. In a much larger study by San-
tosh kumar et al11 involving 35,249 subjects, Benign Epilepti-
form Transients of Sleep (BETS) were reported in 1.85%, wicket  
waves in only 0.03%, 14 and 6 Hz positive spikes in 0.52%, 6 Hz 
spike-and-wave discharges in 1.02%, RMTDs in 0.12% and SRE-
DA in 0.07%. Our observation that SREDA was rare aligns with 
the findings of Azman et al12 and Van Cott AC13 who reported 
a prevalence of only 0.06% and 0.05%, respectively. Similar-
ly, our data on RMTDs fall within the range of 0.1% to 2.1%  
reported in young adults by Macorig et al.14

In our study, the analysis of abnormal EEG patterns revealed 
that polyspikes were the most frequently observed abnor-
mality, present in 47.54% of cases. Polyspike discharges are 
typically associated with generalized epilepsy syndromes, 
particularly juvenile myoclonic epilepsy15 and other idiopath-
ic generalized epilepsies. Their high frequency in this study 
may reflect the underlying diagnostic profile of the referred 
population. Following polyspikes, slow spike-and-wave dis-
charges were the second most common abnormality, seen in 
21.32% of cases. This pattern is often linked to symptomatic 
or cryptogenic generalized epilepsies, such as Lennox-Gastaut 
syndrome, and indicates more severe epileptic encepha-
lopathies. The presence of 3 Hz spike-and-wave discharges  
in 8.19% of patients further supports the predominance of 
generalized epilepsy forms in our cohort, as this pattern is 
characteristic of typical absence seizures. Less frequently 
observed patterns included lateralized periodic discharges 
(LPDs) (6.56%) and generalized periodic discharges (GPDs) 
(4.91%), both of which are often associated with acute struc-
tural or metabolic brain insults, such as encephalitis, stroke, 
or hypoxic injury. The detection of continuous spike-wave 
during sleep (CSWS) and hypsarrhythmia in 3.28% of cases  
each highlights the presence of severe childhood-onset epilep-
tic syndromes, such as electrical status epilepticus during slow-
wave sleep (ESES) and West syndrome respectively.

Finally, generalized spike-and-wave discharges and temporal 
intermittent rhythmic slowing were each observed in 1.64% of 
abnormal EEGs. While generalized spike-and-wave activity fur-
ther supports the diagnosis of idiopathic generalized epilepsy, 
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temporal intermittent slowing is a nonspecific finding that may 
indicate focal cerebral dysfunction, particularly in the temporal 
lobe.16

LIMITATIONS

The study was conducted in a single tertiary care hospital, 
which may not reflect the EEG pattern in other regions of Ne-
pal. A relatively small sample size in our study may limit its gen-
eralizability. The retrospective nature of this study may limit 
the reliability of our findings due to inconsistency or missing 
data. Moreover, inter-observer variability in EEG interpretation 
might have introduced subjective bias. 

CONCLUSION

The EEG waveforms were normal in most cases, while a few had 
abnormal EEG findings. Normal variant EEG waveforms were 
seen in many cases, particularly in children and adolescents. 
The normal variants must not be misinterpreted as epilepti-
form discharges to avoid the consequences of misdiagnosis. 
Our findings emphasize the need for continued EEG evaluation 
to support diagnosis and management. Twenty-four-hour EEG  
recording or Video-EEG monitoring (VEEG) may be more useful 
than routine EEG recording.
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Knowledge and Practice Regarding Breastfeeding among Physician Mothers in Tertiary 
Care Centre

Mathema S, Adhikari P, Bhattarai P

ABSTRACT

Introduction: During medical school and residency training, physicians are taught that breastfeeding is the preferred feeding for 
all infants. Evidence is accumulating that while physician mothers have a high rate of breastfeeding initiation, they face signifi-
cant obstacles to sustained breastfeeding. Aims: This study aimed to assess personal breastfeeding intentions and behavior of a 
diverse group of physician mothers from various medical specialties. Methods: This study was a questionnaire-based descriptive 
cross-sectional study conducted among physician mothers in a tertiary care center located in Kathmandu, Nepal between October 
2024 to April 2025. The questionnaire contained 35 items about maternal demographics, breastfeeding practices, environmental 
factors, and breastfeeding advocacy. Descriptive statistics, frequency tables, and percentages were calculated using SPSS. Results: 
Ninty-two physician mothers participated in the study. Majority of them had fairly adequate knowledge towards various correct 
breastfeeding practices, however only 12% were able to successfully breastfeed exclusively whereas most of the mothers chose 
to give a combination of formula and breastfeeding. Only 73 (79.3%) doctors reported that they felt they actively promote breast-
feeding among their women patients. Conclusion: Even mothers who are medical professionals experience, and often cannot 
overcome, difficulties with breastfeeding. Women in medicine need enhanced breastfeeding support and services/resources. 
Advocacy is needed, in our work environments, for better breastfeeding support not only for our physician colleagues, but also for 
all lactating employees within our institutions.
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to workload, call duty and remuneration issues. The most 
common reasons to wean children often are return to work,  
diminishing milk supply, and lack of time to express milk. It 
has been reported that residents and physicians with person-
al experiences of breastfeeding were more confident provid-
ing support and advice to breastfeeding patients.5 However, 
the strongest predictor of physicians' clinical breastfeeding  
advocacy is their personal breastfeeding behavior.6  It is known 
that physician mothers' breastfeeding behavior impacts their  
anticipatory guidance to their patients, which in turn influ-
ences patients' breastfeeding initiation and continuation. 
Therefore, studying physician mothers' breastfeeding behav-
ior is important, as it impacts not only the well-being of them-
selves and their families, but eventually the well-being of their  
patients and patients' families, impacting their anticipatory  
guidance to patients and, therefore, influences patients' 
breastfeeding behavior. Hence this study aims to assess per-

INTRODUCTION

Breastfeeding is the universally recommended modality of in-
fant feeding.1 Current recommendations are exclusive breast-
feeding (EBF) for the first 6 months of life, followed by contin-
ued breastfeeding throughout at least for the first two years.1,2 

Exclusive breastfeeding (EBF) is defined as infant receiving only 
breast milk and no other liquids or solids except vitamins, min-
erals, or medications.1 Breastfeeding is also considered to be 
the most effective health measure to reduce child mortality. 
It is known that one’s physician’s breastfeeding advice effec-
tively increases mothers' breastfeeding initiation and continu-
ation.3 Despite excellent breastfeeding initiation rates, female 
physicians seem to also be at risk of premature breastfeeding 
cessation before achieving their own individual breastfeeding 
duration (BFD) goal.4 Female physicians have some particular 
challenges in balancing work and family issues,  partly owing 
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sonal breastfeeding intentions and behavior of a diverse group 
of physician mothers from various medical specialties in a ter-
tiary care center.

METHODS

This study was a questionnaire-based descriptive cross-sec-
tional study conducted among physician mothers in a tertiary 
care center located in Kathmandu, Nepal. Criteria for partici-
pation consisted of being a female doctor having at least one 
biological child. Eligible participants were included whether 
they were in training (resident or fellow) or had completed  
training (faculty at the study center). Participants were  
included regardless of their infant-feeding methods (formula, 
breast milk, or combination). All physician mothers who gave 
consent were eligible for the study and those who did not re-
spond were excluded from the study. The duration of the study 
was six months from October 2024 to April 2025 after ethical 
approval. The initial questionnaire was developed and piloted 
among a dozen physicians after review of instruments used in 
previous similar breastfeeding studies. The questionnaire was 
then converted to an online format that contained 35 items 
about maternal demographics, breastfeeding practices, envi-
ronmental factors, and breastfeeding advocacy. The question-
naire was then sent as a self-designed Google Form to the doc-
tors enrolled in the study electronically (via E-mail, WhatsApp, 
Viber, and Messenger). Ethical clearance was taken from the 
Institutional Review Committee of Kathmandu Medical College 
(Ref. 16102024/11). Convenience sampling technique was em-
ployed to select participants. The total sample size calculated 
after adding a non-response rate of 10 %, sample size was 78. 
All doctors who filled out the survey gave digital consent to 
take part in the survey. The questionnaire included a combina-
tion of both open and closed-ended questions and consisted of 
two parts. The first part included the maternal demographics 
like age and the second part consisted of breastfeeding advo-
cacy and the breastfeeding practices followed by these doctor 
mothers. This included whether they were familiar with the 
right time of breastfeeding initiation, understanding of exclu-
sive breastfeeding, weaning practices, reasons and challenges 
for discontinuation of breastfeeding. The data were entered 
and analyzed with IBM SPSS Statistics for Windows, version 20 
(IBM Corp., Armonk, N.Y., USA). Descriptive statistics, frequen-
cy tables, and percentages were used.

RESULTS

A total of 92 physician mothers participated in the study. 
The mean participant age at the time of the study was 34.3 
years and Table I summarizes maternal demographic char-
acteristics. Majority of participants reported living in a joint 
family (63.1%). Participants came from a variety of special-
ties and most had completed their medical training. The par-
ticipants had one to three children, ranging from 52 days to 
28 years of age (mean of 6.4 years), at the time of the study.

Variable n Percentage (%)

1. Participant’s age

20-29 12 13.0

30-39 49 53.3

40-49 27 29.4

50+ 4 4.3

2. Type of Family

Nuclear 34 36.9

Joint 58 63.1

3. Medical Speciality

Anesthesiology 5 5.4

Basic Sciences 29 31.5

Dermatology 3 3.3

Emergency Medicine 4 4.3

ENT 3 3.3

General Surgery 1 1.1

Internal Medicine 2 2.2

Microbiology 4 4.3

Ophthalmology 3 3.3

Obstetrics-Gynecology 7 7.6

Pathology 2 2.2

Paediatrics 4 4.3

Psychiatry 3 3.3

Radiology 3 3.3

Residents 19 20.6

4. Number of Children

1 55 59.8

2 36 39.1

3 1 1.1

Table I: Characteristics of Study Participants (n=92)

Most of the children (n = 74; 80.4%) were born after the 
participants had completed their medical training (Table II). 
The majority of them (71.7%) had extended their maternity 
leave however reported to have to take unpaid leave. Of the 
92 responses, only 12% were able to successfully breastfeed  
exclusively whereas most of the mothers chose to give a com-
bination of formula and breastfeeding (73.9%). The study also 
found that there is poor flexibility of schedule for breastfeed-
ing doctors on return to work with 1/3rd participants having to 
go back to night duties. 

Only 73 (79.3%) doctors reported that they felt they actively 
promote breastfeeding among their women patients (Table 
III). Of the 92 respondents to the question, 53 (57.6%) report-
ed that they actively promote breastfeeding among female 
house staff (colleagues, staff, residents) and only 13% reported 
strongly encouraging new mothers to breastfeed.
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Never 4 4.3

Occasionally 10 10.9

Sometimes 7 7.6

Often 9 9.9

Always 4 4.3

13. Were your colleagues supportive of your breastfeeding efforts?

Always opposed my efforts 8 8.7

Usually opposed my efforts 39 42.4

Neither supportive nor oppositional 5 5.4

Usually supportive 17 18.5

Always supportive 16 17.4

Colleagues were not aware 7 7.6

14. Was discontinuing of breastfeeding due to demands at work?

Yes 73 79.3

No 19 20.7

15. Were you satisfied with the duration that you were able to breast-
feed?

Yes 25 27.2

No 67 72.8

Table II: Characteristics of Pregnancies and Infant Feeding (n=92

Advocacy Components n Percentage (%)
1. Awareness of country’s maternal leave policy

Yes 37 40.2

No 55 59.8

2. Awareness of breastfeeding law for working women 

Yes 14 15.2

No 78 84.8

3. Frequency of talking to a new breastfeeding mother

Usually 26 28.3

Sometimes 19 20.7

Rarely 11 11.9

Never 36 39.1

4. How strongly do you encourage a new mother to breastfeed?

Strongly encourage 12 13.0

Encourage 65 70.7

Neither encourage nor dis-
courage

15 16.3

Discourage 0 0

5. Do you feel you actively promote breastfeeding in your women  
patients?

Yes 19 20.7

No 73 79.3

6. Do you actively encourage breastfeeding in your female colleagues, 
staff, juniors?

Yes 53 57.6

No 39 42.4

Table III : Breastfeeding Advocacy (n=92)

Practice Component Frequency Percentage 
(%)

1. Maternal career stage at the time of childbirth

During training 18 19.6

After job enrollment 74 80.4

2. Did you extend your maternity leave?

Yes 66 71.7

No 26 28.3

3. Infant feeding method

Exclusive breastfeeding till 6 months 11 12.0

Mixed feeding 68 73.9

No breastfeeding at all 13 14.1

4. Schedule of work after maternal leave

Full-Time 87 94.6

Half-time 4 4.3

Did not return 1 1.1

5. Did you have flexibility of schedule upon return to work?

Yes 29 31.5

No 32 34.8

Somewhat 31 33.7

6. Were you put on night duties?

Yes 38 41.3

No 54 58.7

7. How would you scale your mental health during breastfeeding period?

Severely depressed 3 3.3

Depressed 62 67.4

Not depressed 27 29.3

8. How would you rate your energy level during breastfeeding  
period?

Often Tired 75 81.5

Sometimes Tired 17 18.5

Rarely Tired 0 0

9. How would you rate your stress level during breastfeeding period?

Very Stressed 67 72.8

Sometimes Stressed 23 25.0

Rarely Stressed 2 2.2

10. Did you pump milk in the workplace?

Yes 34 37.0

No 58 63.0

11. Did you have sufficient time to express milk during work hours?

Did not express 58 63.0

Never 11 12.0

Occasionally 9 9.8

Sometimes 12 13.0

Often 2 2.2

Always 0 0

12. Did you have access to an appropriate place to express milk at work?

Did not express 58 63.0
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Table IV shows a fairly adequate knowledge among physician 
mothers towards various correct breastfeeding practiceswith 
p-value 0.001. Most of the respondents had the right knowl-
edge on the importance of starting breastfeeding early and of 
rooming in the mother and baby together (88%). It was inter-
esting to note than half of the participants were of the opinion 
that bottle feeding was not harmful, and majority also believed 
it was okay to use pacifiers (58.7%). However, 80.4% were 
aware of the consequences of pre-lacteal feeds and 100% par-
ticipants knew that the first breast milk, colostrum, contains 
antibodies and is beneficial for the baby. Approximately half 
of the respondents 48 (52.2%) had knowledge about the cor-
rect technique of burping and knew the right age of starting 
semi-solids (n = 51, 55.4%). 

Advocacy Components n Percentage 
(%)

1. Believes breastfeeding should be started as 
early as possible 87 94.6

2.Believes colostrum is beneficial 92 100

3.Believes babies should not be given pre-lacteal 
feeds 74 80.4

4. Believes in rooming in 81 88.0

5. Believes in demand feeding 64 69.6

6. Knows the correct frequency of feeding 49 53.3

7. Believes feeding bottles are harmful 52 56.5

8. Does not believe in the use of pacifier 38 41.3

9. Knows the correct technique of burping 48 52.2

10. Knows the right age of starting semi-solids 51 55.4

Table IV: Beliefs of Physician Mother’s Breastfeeding Practices (n=92)

DISCUSSION

The benefits of breastfeeding for both women and infants are 
well established.7 Despite recommendations from the World 
Health Organization, initiating and sustaining lactation remains 
a challenge for many women.8 Several studies that have exam-
ined the breast-feeding practices of physicians have found that 
the quality and quantity of counseling and support that they 
provide is related to their own self-perceptions regarding their 
effectiveness in breastfeeding.9 It is reported that primary care 
physicians, specifically those specializing in internal medicine, 
paediatrics, obstetrics-gynecology, with personal or spousal 
experience were more self-confident in providing breast-feed-
ing promotion and support.10 However, physicians who are 
mothers face substantial challenges that may undermine  
efforts to sustain lactation after they return to work. It also has 
been demonstrated that the career satisfaction of physicians 
who are mothers was negatively affected by the short duration 
of maternity leave, associated financial losses, and inflexible 
work schedules.

In this study, all of the physician mothers were reasonably 
aware of the benefits of breastfeeding however the level of 
knowledge regarding national breastfeeding policy and work-
place policy was poor. 72.8% respondents reported to be un-

satisfied with the duration that they were able to breastfeed 
and 79.3% of them stated work-related demands as the reason 
for discontinuation of breastfeeding.

Consistent with other physician studies11,12,13 we found high 
breastfeeding initiation rates in this study. However, our data 
also demonstrate that while 96% of infants were breastfed 
at birth and intent to breastfeed for at least 12 months, only 
12% of infants were exclusively breastfed till 6 months of age. 
This discrepancy and the work-related factors associated with 
exclusive breastfeeding suggest that work-related factors not 
only influence physician mothers' breastfeeding behavior but 
also might have a larger impact than their education and in-
tentions on their breastfeeding advocacy on their patients and 
colleagues, family members and juniors.

Similar to other studies14,15 reporting that discontinuation of 
breastfeeding was due to work-related demands was associated  
with shorter duration of both exclusive and any breastfeed-
ing. Maternal level of energy while breastfeeding, maternal  
satisfaction on achieving breastfeeding goals, availability of 
time to express milk at work, access to appropriate place at 
the workplace to express milk at work, and perceived level of 
support for breastfeeding efforts from colleagues are factors 
related to discontinuity of breastfeeding amongst physician 
mothers. Their own breast-feeding success might enhance 
the potential of female physicians as advocates and sources of 
credible information regarding breast-feeding.

LIMITATIONS

Results of the study reflects only a small population of phy-
sician mothers and some of the participants’ nature of work 
does not put them directly in contact with breastfeeding  
patients for advocacy.

CONCLUSION

Modifiable, work-related factors such as providing longer paid 
maternal leave, accommodating schedules to allow for pump-
ing, and establishing a dedicated private space may improve 
the ability of physicians who are mothers to continue lactation 
after they return to work. With a breastfeeding conducive envi-
ronment physician mothers' it further positively impacts their 
anticipatory guidance to their patients, which in turn influenc-
es patients' breastfeeding initiation and continuation.
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Preoperative Lignocaine Nebulization for Attenuation of the Pressor Response of  
Laryngoscopy and Tracheal Intubation in Patients Undergoing Laparoscopic Cholecystectomy 

Under General Anesthesia
Shakya S1, Shakya A2, Paudel B3

ABSTRACT

Introduction: Laryngoscopy and intubation during laparoscopic cholecystectomy under general anesthesia can cause a pressor 
response, resulting in hemodynamic instability. Preoperative lignocaine nebulization provides topical anesthesia by inhibiting so-
dium channels and may offer better mucosal coverage than intravenous administration. Aims: To assess the effect of lignocaine 
nebulization on pressor response, hemodynamic stability, and related complications. Methods: This double-blinded comparative 
study was conducted from August to December 2024, involving 100 patients undergoing elective surgery under general anesthesia 
with physical status score I or II (American Society of Anesthesiologists). Patients were randomized into two groups for nebuliza-
tion: Group A (n=50) received 2% lignocaine (3 mg/kg, volume adjusted with saline), while Group B (n=50) received an equivalent 
volume of 0.9% normal saline. Parameters analyzed included age, gender, weight, ASA physical status, SpO2, heart rate and mean 
arterial pressure. Statistical analysis was performed using Student’s t-test and Chi-square test; p<0.05 was considered significant. 
Results: Both groups were comparable in terms of age, gender, physical status and mean duration of surgery. In group A, the base-
line Heart Rate was 89.34 ± 12.12 per minute while in group B 88.26 ± 10.98 per minute. Two minutes after intubation, it increased 
and started declining from the 4th minute in both the groups. However, there were significant statistical difference between two 
groups at 2 and 4 minutes respectively (p = 0.001 and 0.038). Mean arterial pressure (MAP) also rose in both groups at 2 minutes, 
but the increase was significantly greater in group B (p=0.001). This difference remained significant at 4 minutes (p=0.001), with 
no significant variation observed from the 6th minute onward. Conclusion: Preoperative lignocaine nebulization effectively blunts 
the pressor response to laryngoscopy and intubation, enhancing hemodynamic stability and perioperative safety.
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INTRODUCTION

Laparoscopic cholecystectomy is a commonly performed sur-
gical procedure, typically conducted under general anesthe-
sia with endotracheal intubation. However, laryngoscopy and 
tracheal intubation can lead to a sympathetic response known 
as the pressor response, characterized by an increase in blood 
pressure and heart rate. This response can be detrimental, 
especially in patients with cardiovascular disease or hyperten-
sion. Forbes and Dally reported a case of acute ischemia even 
in a previously healthy, normotensive patient whose blood 
pressure reached 190/130 mmHg,1 indicating the importance 

of suppressing pressor response. Attenuation of pressor re-
sponses could be possible either by deepening the plane of 
anesthesia2 or by the use of drugs, or by using advanced airway 
devices.3  The attenuation of pulse and blood pressure fluctua-
tions may be attributed to lignocaine’s local anesthetic action, 
which inhibits sodium channels and reduces afferent neuronal 
transmission from the oropharynx and larynx, thereby blunting 
sympathetic nervous system activation.4,5 This study was done 
to determine whether preoperative lignocaine nebulization 
can effectively attenuate the pressor response of laryngoscopy 
and tracheal intubation and to assess its impact on hemody-
namic stability, postoperative complications in patients under-
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going laparoscopic cholecystecomy under general anesthesia.

METHODS

This Hospital based prospective, double-blinded comparative 
study was carried out in the Department of Anesthesiology, 
Nepalgunj Medical College and Teaching Hospital, Kohalpur, 
Nepal, from August 2024 to December 2024 after approval 
from the Institutional Review Committee. Patients aged 18–65 
years of any gender, classified as American Society of Anesthe-
siologists (ASA) I or II, and scheduled for elective laparoscopic 
cholecystectomy under general anesthesia were included after 
obtaining written informed consent. Exclusion criteria includ-
ed: known allergy to lignocaine, hypertension, diabetes mel-
litus, COPD, cardiovascular, renal, hepatic, or neurological dis-
eases, or an abnormal coagulation profile. The sample size was 
calculated with an α error of 5% and β error of 20%6 resulting 
in 100 patients. Patients (N = 100) were randomly assigned to 
one of two groups (n = 50 per group) using a sealed opaque 
envelope method. 

Group A (Lignocaine group): Nebulized with 2% lignocaine at 
3 mg/kg (total volume adjusted with saline) for 10 minutes be-
fore induction using a fitting face mask with Nebulizer Nebu-
fish model of Explore Medical Accessories.

Group B (NS group): Nebulized with an equivalent volume of 
0.9% normal saline.

The patient and the anesthesiologist recording the outcomes 
were blinded to group allocation. A separate anesthesiologist or 
nurse, not involved in the study, prepared and administered the 
study drugs. All the patients included for the study were admit-
ted to the hospital day before surgery. They all underwent com-
plete pre-anaesthetic evaluation including detailed history taking, 
physical examination and routine pre-operative investigations. All 
the patients fasted for 6 hours were received and identified in the 
operation theater on the day of surgery. An intravenous line was 
established with an 18G intravenous cannula in a large vein on the 
dorsum of the hand or forearm. All patients were attached with 
standard monitors with heart rate (HR), non-invasive blood pres-
sure (NIBP), respiratory rate (RR), arterial hemoglobin oxygenation 
by pulse oximeter (SPO2) and electrocardiography (ECG) before 
the procedure was started and recorded.  All patients were pre-ox-
ygenated with 100% oxygen for 3 minutes and midazolam in the 
dose of 2mg and fentanyl 2mcg/kg was given as well. Anaesthesia 
was induced using Propofol injection in the dose of 1 mg/kg. En-
dotracheal intubation was facilitated using Vecuronium in the dose 
of  0.08mg/kg IV. Laryngoscopy and endotracheal intubation was 
done with Machintosh laryngoscope. Anesthesia was maintained 
with 100% oxygen, Isoflurane (1-2%), and intermittent doses of ve-
curonium.

Following parameters were recorded:

•Baseline parameters and Changes in HR, SBP, DBP and mean arte-
rial pressure at 1, 2, 4 upto 10 min after intubation 

•Occurrence of Arrhythmias noted if any during laryngoscopy and 
intubation.

After the end of the surgery, residual neuromuscular blockade 
was antagonized with neostigmine 0.05 mg/kg and glycopyrro-
late 0.01 mg/kg and endotracheal tube was removed once the 
patient resumed spontaneous breathing.

Statistical Analysis

Data thus recorded and collected were analyzed by standard 
statistical tests such as Chi square test and Students t-test with 
SPSS version 20. The p value < 0.05 were considered statistically  
significant.

RESULTS

Both groups were comparable with regards to age, gender, 
weight, ASA physical status, mean duration of surgery. There 
was no statistically significant difference between groups (p > 
0.05). (Table I)

Variables Group A Group B p-value

Age (years) 41.80 ± 15.29                44.12 ± 14.57                     0.439

Gender

Male
17

(34)
12

(24)
0.378

Female
33

(66)
38

(76)

Weight (Kg) 53.86 ±7.14 51.94±4.80 0.118

Physical Status

ASA I
39

(78)
35

(70)
0.495

ASA II
11

(22)
15

(30)

Duration of Surgery 
(min) 81.40 ±19.27 76±16.41 0.135

Table I: Study population demographic data

In group A, the baseline HR was 89.34 ± 12.12 bpm while in 
group B 88.26 ± 10.98 bpm. Two minute after intubation, it 
was increased and it started declining from the 4th minute in 
both the groups. However, there was significant statistical dif-
ference between two groups at 2 and 4 minutes respectively (p 
value of 0.001 and 0.038). Figure 1

Similar results were seen with Systolic, Diastolic and Mean Ar-
terial Pressure. There was significant difference between the 
two groups (p value of 0.001 and 0.001) while using Students 
t-test in mean arterial pressure at 2 and 4 minutes after intu-
bation. Figure 2
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DISCUSSION

Direct laryngoscopy and intubation are noxious stimuli that 
can provoke adverse cardiovascular and other system changes.  
It induces hemodynamic alterations within seconds, subse-
quently causing an elevation in heart rate and blood pressure 
upon tracheal intubation.7 Hence, suppressing hypertensive 
responses during airway manipulation is a crucial prerequisite 
for proper general anesthesia. Lignocaine given by nebuliza-
tion, has a good safety profile.8 It can be easily administered 
non-invasively and is generally well tolerated. It has a rapid 
onset of action, a short duration, minimal side effects and is 
cost-effective.

We selected 10 ml of 2% lignocaine for nebulization in the  
patients. Woodruff et al conducted a study on awake fiber-optic  
intubation and observed that 2% and 4% nebulized lignocaine 
had similar haemodynamic responses to topicalization and air-
way manipulation. However, there was a delay in the return of 
airway reflexes in short duration surgeries with 4% concentra-
tion.10 The dose of 10 ml was chosen in order to ensure com-
parability between two groups. It is suggested that 50% of the 
mists were lost around the patient’s mouth during expiration 
and breath holding.11 

We used continuous nebulization; therefore, the estimated 
loss of nebulized lignocaine was greater than 50%. In our study, 
patients were nebulized with 10 ml of 2% lignocaine using a 
standard gas-driven nebulizer, 15 minutes prior to attempting 
laryngoscopy. There was an increase in heart rate and mean 
arterial pressure at 2 and 4 minutes, which gradually declined 
below baseline from 6 minutes onward following intubation in 
both groups. The mean rise in heart rate and mean blood pres-
sure were comparatively lesser in the nebulize group, which 
was statistically significant when compared to normal saline 
group. There were no episodes of bradycardia in any of our 
study groups.

Agrawal et al (2022)12 conducted an observational study in 
50 patients within the age group of 18-65 years undergoing 
elective surgery under general anaesthesia randomly allocated 
into two groups: Group L (n=25) nebulized with 5 ml lignocaine 
(2%) and Group C (n=25) nebulized with 5 ml normal saline, 
15 minutes before surgery. Their study indicated a significant 
reduction in heart rate and mean arterial pressure in the ligno-
caine group compared to the control group at intubation 2, 5 
and 10 minutes after intubation respectively further support-
ing the use of lignocaine nebulization in managing hemody-
namic responses during intubation as highlighted by our study 
results.

Similarly, Nabil et al (2023)13 conducted a randomized double 
blind study on 110 patients with severe preeclampsia who  
underwent caesarean delivery under general anaesthesia. 
They found that patients who received preoperative nebuliza-
tion with 2% lignocaine (4.5 mg/kg, up to 400 mg) had signifi-
cantly lower systolic blood pressure and heart rate at 1, 3 and 
5 minutes after intubation compared to those who received 
normal saline. These findings were consistent with our study.
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Figure 1: Mean Heart Rates (beats per min) of the two study groups 
at different time intervals

Figure 2: MAP (mmHg) of the two study groups at different time 
intervals

Figure 3: SPO2 of the two study groups at different time intervals

There was no significant difference between groups regard-
ing SpO2 at all assessed times (p > 0.05) intraoperatively. Fig-
ure 3 In both groups, no any side effect or complication was  
observed.
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Another study by Baloch et al (2023)14 included 90 patients 
and compared three groups: intravenous lignocaine, nebulized 
lignocaine, and saline. Both the intravenous and nebulized 
lignocaine groups had better control of heart rate and blood 
pressure during intubation than the saline group. Nebulized 
lignocaine was nearly as effective as the intravenous route.

Verma et al (2022)15 also studied 94 patients undergoing head 
and neck surgery. One group received 4% lignocaine via nebu-
lization, while the other received saline. The lignocaine group 
had a smaller rise in blood pressure and heart rate after intuba-
tion, with values returning to normal within 10 minutes.

In the current study we observed the most common ECG  
abnormality as Sinus Tachycardia. However, there were no any 
other arrhythmia and side effects observed in both the groups. 
All the patients were satisfied with the procedures they  
underwent. The occurrence of sinus arrhythmia as a minor 
side effect in both groups suggests that this rhythm distur-
bance may not be directly attributable to the intervention. 
Sinus arrhythmia, characterized by phasic variations in heart 
rate with respiration, is a common benign finding during anes-
thesia, often linked to vagal stimulation during laryngoscopy, 
mechanical ventilation, or pneumoperitoneum in laparoscopic 
procedures.16,17

While systemic lignocaine administration has been associat-
ed with arrhythmogenic effects at high doses (e.g.ventricular 
arrhythmias), lignocaine nebulization typically achieves lower 
plasma concentrations, minimizing such risks.18,19 Studies by 
Kim et al (2020) and Gupta et al (2021) similarly reported sinus 
arrhythmia as a transient, hemodynamically insignificant event 
during intubation, unrelated to lignocaine use.20,21

The clinical implications of this study are significant, particularly 
in laparoscopic procedures where hemodynamic stability is crit-
ical in minimizing perioperative complications. The simplicity  
of nebulization makes it a practical option in resource-limited 
settings like ours. 

LIMITATIONS

Limitations of this study includes it’s lack of comparison with 
other pharmacological agents, such as opioids or beta-blockers,  
which are also used to attenuate pressor responses.  
Future studies should explore optimal dosing regimens in vari-
ous other surgeries in different settings.

CONCLUSION

This study showed that the preoperative lignocaine nebuliza-
tion represents an effective strategy to attenuate the hemody-
namic stress response to laryngoscopy and intubation. Its inte-
gration into routine general anesthesia practice could enhance 
patient safety, particularly in high-risk populations.
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Status of C-Reactive Protein, Cellular and Clinical Parameters in Neonates with Risk of Sepsis in 
Tertiary Center of Mid-Western Nepal
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ABSTRACT

Introduction: Neonatal sepsis refers to a bloodstream infection which impacts infants under 28 days of age. Symptoms may en-
compass irregular vital signs and respiratory discomfort. C-reactive protein served as a vital diagnostic marker; nevertheless, its 
low sensitivity in early identification necessitates periodic assessments for accurate diagnosis and therapy monitoring.  Aims: This 
study assessed C-reactive protein levels, cellular parameters, and clinical indicators in neonates predisposed to sepsis at a tertiary 
care facility. Methods: Hospital based prospective study, conducted on 150 neonates in paediatrics and biochemistry department 
of Nepalgunj Medical College from June 2024 to October 2024. C-reactive protein, whole blood count, platelets count, Immature/
total neutrophil ratio were calculated along with the clinical findings suggesting sepsis were recorded. Major neonatal anomalies 
and prior antibiotic use led to exclusion. Results: Among 150 at-risk neonates, 65.3% were male, 46% were preterm and 45.3% 
had low birth weight. Elevated C-reactive protein (>6 mg/L) was found in 84.7%, with 68% showing tachypnea and 53.3% delayed 
capillary refill. Temperature variability (90%) and tachycardia (70%) were common. Laboratory findings showed high C-reactive 
protein (mean 16.8 mg/L), neutrophil predominance (61%), and raised Immature to total neutrophil ratio (0.25). Late-onset cases 
had more severe clinical and inflammatory profiles than early-onset cases. Conclusion: C-reactive protein, as a biochemical mark-
er, was observed in the majority of neonates at risk of sepsis, while temperature variability, tachycardia and reduced urine output 
were common clinical features indicating systemic compromise.

Keywords: C-reactive protein, immature to total neutrophil ratio, neutrophilia, neonatal risk factors, tachypnoea, tachycardia, 
temperature variability
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signs such as grunting, nasal flaring, and cyanosis.5-9 Neurolog-
ical symptoms may include lethargy, seizures, or hypotonia, 
while gastrointestinal signs are also frequent. Skin findings 
such as petechiae or cellulitis may indicate systemic infec-
tion.10-13  Studies done by Hisamuddin et al (2015)11 and Jeon 
et al (2014)12 had shown that CRP has moderate sensitivity and 
specificity and its diagnostic accuracy improves significantly 
when used alongside clinical and hematological parameters. 
The justification for this study lies in its focused evaluation 
of CRP in conjunction with clinical and cellular indicators to  
improve early detection of neonatal sepsis in a resource-limited  
setting. Such an integrated approach is essential for timely in-
tervention and reducing neonatal morbidity and mortality.

INTRODUCTION

Neonatal sepsis is defined by the World Health Organization 
as a clinical syndrome marked by signs of infection in infants  
under 28 days old. Symptoms include temperature instability, 
respiratory distress, and changes in feeding behaviour. Diagno-
sis combines clinical assessment with laboratory evidence,like 
abnormal white blood cell counts.1,2 Neonatal sepsis is classi-
fied into two groups based on when symptoms appear after 
birth: early-onset sepsis (EOS) and late-onset sepsis (LOS). C-re-
active protein (CRP), along with clinical features like tempera-
ture variability and tachycardia, and hematological markers  
such as neutrophilia and elevated I/T ratio, enhances diagnos-
tic accuracy and supports timely intervention in neonates at 
risk.1,3,4 Neonatal sepsis commonly presents with respiratory 
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METHODS

A Hospital based prospective study, conducted on 150 neo-
nates at paediatrics and biochemistry department of Nepal-
gunj Medical College from June 2024 to October 2024, aimed 
at investigating neonates with risk of sepsis. Ethical approval 
was taken from institutional review committee before starting 
the study. Considering  that the neonatal sepsis has a preva-
lence of 48%9, the sample size was formulated. The present 
study employed an observational design to evaluate clinical, 
hematological, and biochemical parameters in neonates at 
risk of sepsis. The data collection was conducted prospectively 
over a defined period in a tertiary care neonatal unit. Neonates  
admitted with clinical suspicion of sepsis, either early-onset 
(≤72 hours of life) or late-onset (>72 hours), were enrolled con-
secutively after obtaining appropriate written consent from 
their parents. Baseline informations, including age, sex, gesta-
tional age and birth weight, were recorded. Detailed clinical  
assessments were performed by attending pediatricians, focus-
ing on signs of systemic illness such as temperature instability, 
tachycardia, respiratory distress, perfusion status, and feeding 
behavior. Standardized criteria were used to identify symptoms 
such as tachypnea, cyanosis, grunting, seizures, and abdominal 
distension.14 Neonates weighing <1000gm, those with any con-
genital anomalies and those who received antibiotics prior to 
the hospital admission were excluded from the study. Blood 
samples were collected aseptically for laboratory analysis at 
the time of clinical suspicion. Parameters evaluated included 
white blood cell count, absolute neutrophil count, platelet 
count, C-reactive protein (CRP) level and the immature-to-total  
neutrophil (I/T) ratio. Differential leukocyte counts were also 
performed. CBC (complete blood count) was estimated using  
Syxmex (6-part Hematology) analyzer and CRP was estimated  
using Mispa-I3 (Immunoturbidometric method). The neonates 
were subsequently stratified into early-onset and late-onset 
groups based on the timing of symptom onset, and compara-
tive analysis of clinical and laboratory features. The data were 
tabulated and analyzed to determine the prevalence of key 
clinical signs, laboratory abnormalities, and their correlation 
with sepsis onset patterns.

Statistical analysis

The study used SPSS 22 for descriptive analysis and MS Excel 
for data management. Baseline, clinical, and laboratory data 
were collected and analyzed across these groups. Descriptive 
statistics, including means and standard deviations, were used 
to summarize continuous variables such as age, weight, and 
blood parameters, while categorical variables like symptoms 
and clinical signs were reported as percentages to identify 
trends and associations with sepsis severity and onset.

RESULTS

In the present study, the mean age of the neonates was 16.8 
± 8.5 days, with an average weight of 2.8 ± 0.6 kg. The major-
ity of the participants were male, accounting for 65.3% of the 
total (Table I).

Characteristic n %

Mean Age (days) 16.8 ± 8.5

Mean Weight (kg) 2.8 ± 0.6

Male 98 65.30%

Female 52 34.67%

Table I: Baseline characteristics of the patients

Among the clinical and laboratory parameters observed in the 
150 neonates at risk of sepsis, elevated C-reactive protein levels  
(>6 mg/L) were the most frequently recorded finding, pre-
sented in 84.7% of cases. This was followed by tachypnoea in 
68% and delayed capillary refill, an indicator of poor perfusion 
was observed in 53.3% of neonates. Additionally, 46% were 
preterm and 45.3% had low birth weight (Table II).

Parameter n Percentage (%)

CRP > 6 mg/L 127 84.70%

Tachypnea 102 68.00%

Late Capillary Refill 80 53.30%

Gestational Age < 37 weeks 69 46.00%

Gestational Age ≥ 37 weeks 81 54.00%

Birth Weight < 2.5 kg 68 45.30%

Birth Weight ≥ 2.5 kg 82 54.70%

Table II: Risk Factors in At-Risk Neonates (n = 150)

The clinical features observed in the study population high-
lighted several common signs of neonatal distress or sepsis. 
Temperature variability was the most prevalent symptom, 
present in 90% of the neonates, representing potential sys-
temic infection or impaired thermoregulation. Tachycardia was  
observed in 70% of the cases, reflecting a possible compensa-
tory response to infection or hemodynamic instability. Reduced 
urine output was reported in 62.7% of neonates, suggesting 
compromised renal perfusion or dehydration. Feeding difficul-
ty was present in 57.3%, which is a common early indicator of 
systemic illness in neonates. Grunting, a sign of respiratory dis-
tress, was noted in 52% of the neonates. Cyanosis, indicating  
hypoxia, was seen in 36% of cases. Less frequently, seizures 
were observed in 16% of the neonates, and abdominal dis-
tension was present in 28%, both of which may point to more  
severe systemic contribution or complications (Table III).

Clinical Features n Percentage (%)

Reduced Urine Output 94 62.70%

Temperature Variability 135 90.00%

Tachycardia 105 70.00%

Feeding Difficulty 86 57.30%

Grunting 78 52.00%

Cyanosis 54 36.00%

Seizures 24 16.00%

Abdominal Distension 42 28.00%

Table III: Clinical Features in At-Risk Neonates (n = 150)

Sapkota et al.: Status Of C-Reactive Protein, Cellular and Clinical Parameters in Neonates with Risk of Sepsis in Tertiary Center of Mid-Western 
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The hematological parameters observed in the study provide 
insight into the inflammatory and immune status of the neo-
nates. The mean white blood cell count was 12.3 ± 5.5 ×10³/µL, 
which falls within the normal range but may reflect a response 
to infection in some cases. The absolute neutrophil count  
averaged 7.3 ± 3.4 ×10³/µL, suggesting an active neutrophil-
ic response, commonly seen in bacterial infections. Platelet 
count was 215 ± 78 ×10³/µL, representing generally adequate 
platelet levels, though variability suggests some neonates may 
have had thrombocytopenia. The mean C-reactive protein level  
was notably elevated at 16.8 ± 14.2 mg/L, reinforcing the 
presence of an inflammatory or infectious process in many  
neonates. The immature-to-total neutrophil (I/T) ratio was 0.25 
± 0.15, which is higher than the normal threshold (typically <0.2),  
additional supporting a possible infectious etiology. Differen-
tial leukocyte counts showed a predominance of neutrophils 
(61% ± 16), with lymphocytes at 29% ± 12, monocytes at 5% 
± 2, and eosinophils at 3% ± 1. This neutrophil predominance, 
along with elevated CRP and I/T ratio, strongly suggests an  
ongoing bacterial infection or systemic inflammatory response 
in the study population (Table IV).

Parameter Mean±SD

WBC Count (×10³/µL) 12.3±5.5

ANC (×10³/µL) 7.3±3.4

Platelet Count (×10³/µL) 215±78

CRP (mg/L) 16.8±14.2

I/T Ratio 0.25±0.15

Neutrophils (%) 61±16

Lymphocytes (%) 29±12

Monocytes (%) 5±2

Eosinophils (%) 3±1

Table IV: Laboratory or cellular Parameters  (Mean±SD) in At-Risk 
Neonates

The mean age at risk onset was 1.8 ± 0.7 days in the early-onset 
group and 17.2 ± 4.3 days in the late-onset group, clearly distin-
guishing the two categories based on timing. Late-onset cases  
exhibited more severe inflammatory responses, as reflected  
by higher CRP levels (36.4 ± 10.5 mg/L vs. 15.2 ± 5.8 mg/L),  
elevated WBC counts (19.0 ± 5.9 ×10³/µL vs. 12.5 ± 4.2 ×10³/µL), 
and increased ANC (11.2 ± 3.5 ×10³/µL vs. 6.8 ± 2.1 ×10³/µL). 
The I/T ratio was also markedly higher in the late-onset group 
(0.45 ± 0.12 vs. 0.25 ± 0.08), indicating a stronger immature 
neutrophil response. Late-onset cases had a higher percentage  
of neutrophils (72% vs. 58%) and a lower percentage of lym-
phocytes (18% vs. 32%), suggesting a more intense and possibly  
prolonged neutrophilic response. Platelet counts were lower 
in the late-onset group (160 ± 55 ×10³/µL) compared to the 
early-onset group (225 ± 65 ×10³/µL), which may reflect greater 
severity or progression of illness. Clinically, feeding difficulty 
(72% vs. 48%), cyanosis (60% vs. 30%), seizures (42% vs. 10%), 
and abdominal distension (56% vs. 22%) were all more common 
in the late-onset group, representing more pronounced  
systemic involvement (Table V).

Parameter Early-Onset Risk 
(n = 65)

Late-Onset Risk 
(n = 45)

Age at Risk Onset (days) 1.8±0.7 17.2±4.3

CRP Level (mg/L) 15.2±5.8 36.4±10.5

WBC Count (x×10³/µL) 12.5±4.2 19.0±5.9

ANC (x×10³/µL) 6.8±2.1 11.2±3.5

Platelet Count (×10³/µL) 225±65 160±55

I/T Ratio 0.25±0.08 0.45±0.12

Neutrophils (%) 58±12 72±15

Lymphocytes (%) 32±10 18±7

Feeding Difficulty 48% 72%

Cyanosis 30% 60%

Seizures 10% 42%

Abdominal Distension 22% 56%

Table V: Risk Profile by Early vs. Late-Onset Sepsis Risk

DISCUSSION

In our study, the analysis of baseline characteristics of neo-
nates at risk of sepsis showed mean age of 16.8 ± 8.5 days and 
weigh of 2.8 ± 0.6 kg. There was male domination over the 
female. Male domnation in neonates at risk of sepsis was also 
the significant finding in other studies done by Worku M et al, 
Patel U et al, Hisamuddin E et al, Jeon JH et al, the majority of 
neonates were presented within 10 days of birth and were of 
low birth weight.9-12

Temperature variability was seen in 90% of our neonates, mak-
ing it the most common symptom. Both hypothermia and hy-
perthermia were common, reflecting the neonate's impaired 
thermoregulation during infection. This matches with findings 
by Ganesan et al (2016)15, who also reported temperature 
instability as a frequent sign in septic neonates. Tachycardia 
occurred in 70% of our cases, compared to 67% reported by 
Ahmed et al (2005)5, showing a similar trend. Reduced urine 
output (62.7%) and feeding difficulty (57.3%) were also com-
mon in our study, which was in line with the 60–65% rates ob-
served in previous studies by Yin et al (2024)16  and Brown et 
al (2019).17 In our study, 68.00% of neonates presented with 
tachypnea, highlighting it as one of the important risk factor 
of sepsis. The prevalence was slightly higher than reported in 
other studies, where incidence ranged from 52.3% - 65.0% 
among septic neonates.13,15,16 Symptoms like grunting (52%), 
cyanosis (36%), seizures (16%) and abdominal distension 
(28%) were also reported, with higher rates of severe symp-
toms like seizures and abdominal distension in late-onset cas-
es. This was similar to the work of Selimovic et al (2010)6, who 
found these signs were more frequent in severe or late-pre-
senting cases. Reduced urine output and feeding difficulties, 
noted in over half of this current cohort, were indicative of 
systemic involvement and were consistent with other studies 
highlighting these as early manifestations of sepsis. Among the 
laboratory parameters studied, CRP was elevated (>6 mg/L) in 
84.7% of our neonates, with a mean value of 16.8 mg/L. This 
rate was higher than the 69–77% sensitivity and specificity 
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reported by Jeon et al (2014) and Hisamuddin et al (2015), 
but could be explained by our higher CRP cut-off, use of pro-
spective protocols, and a larger share of late-onset cases.15  
The mean white blood cell (WBC) count was 12.3 ×10³/µL, 
which falls within the normal range but slightly higher than 
the baseline reported by Tappero and Johnson (2010), who 
found mean counts of around 10 ×10³/µL. Our mean absolute 
neutrophil count (ANC) was 7.3 ×10³/µL, again higher than in 
healthy controls from other studies.16 The immature-to-total 
neutrophil (I/T) ratio averaged 0.25, exceeding the normal 
threshold (<0.2). This finding is similar to the 0.22–0.30 range 
seen in other reports of septic neonates (Benitz et al, 1998).13 
Platelet counts were generally normal (mean 215 ×10³/µL), 
but late-onset cases showed a drop (160 ×10³/µL), support-
ing published evidence that thrombocytopenia is linked to 
advanced infection. Differential leukocyte counts showed a 
predominance of neutrophils (61% ± 16), with lymphocytes 
at 29% ± 12, monocytes at 5% ± 2, and eosinophils at 3% ± 1. 
This neutrophil predominance, along with elevated CRP and 
I/T ratio, strongly suggests an ongoing bacterial infection or 
systemic inflammatory response in the study population (Ta-
ble IV). These values were in line with those reported by other 
studies, which had demonstrated the utility of these hemato-
logical markers in diagnosing neonatal sepsis.15-17 

Late-onset sepsis (LOS) cases showed higher CRP levels (mean 
36.4 mg/L vs. 15.2 mg/L in early-onset), WBC counts (19.0 
×10³/µL vs. 12.5 ×10³/µL) and ANC (11.2 ×10³/µL vs. 6.8 ×10³/
µL). The I/T ratio and neutrophil percentage were also higher, 
while platelet counts were lower in LOS, reflecting a stronger 
inflammatory response. These patterns were nearly identical 
to those described by Brown et al (2019) and Yin et al (2024), 
who both found association of  LOS with higher CRP, higher 
neutrophil response, and lower platelets.13,14 Clinically, feeding  
difficulty (72% vs. 48%), cyanosis (60% vs. 30%), seizures (42% 
vs. 10%), and abdominal distension (56% vs. 22%) were all 
more common in LOS, echoing previous findings (Selimovic  
et al 2010; Benitz et al 1998) that late-onset sepsis is often  
more severe.15 Our study supported the use of CRP as a 
helpful but imperfect tool for early sepsis detection. In our 
population, CRP alone was positive in over 80% of suspected 
cases, while other studies (Jeon et al 201412; Hisamuddin et 
al 201511) found sensitivity and specificity between 69–77%. 
The positive predictive value and specificity in those studies 
ranged from 53% to 80%. The higher rate in our data may be 
due to case selection or the higher threshold for CRP positivity  
(>6 mg/L). Other studies suggested combining CRP with other 
markers- such as I/T ratio, WBC, and clinical features-  
increases diagnostic accuracy. Our findings supported this 
combined approach, as most neonates with high CRP also 
had abnormal hematological and clinical parameters. Studies 
like Brown et al (2019) suggested that serial (repeated) CRP 
measurements may help identify trends and track severity, 
which could be useful in our setting for late-onset cases.17 
Our current results also align with the observation by Jeon 
et al (2014)12 that positive maternal CRP predicts risk of early 
-onset sepsis, although we focused only on neonatal CRP. In 
our setting, neonatal CRP was highly informative, suggesting  
that routine neonatal testing may be more practical in  

resource-limited environments.

LIMITATIONS

One limitation of this study is we did not use Blood culture, 
which could have been helpful in validation. Additionally, the 
sample size may not adequately represent all demographic 
groups, possibly limiting the generalizability of the findings.

CONCLUSION

The study has concluded that risk of sepsis were higher in male 
babies. Common clinical features included tachycardia, tem-
perature instability, and reduced urine output, while over 80% 
showed elevated CRP levels. Hematological findings has shown 
slightly higher WBC counts, increased I/T ratios, and declining 
platelet levels, indicating systemic inflammation. 
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ORIGINAL ARTICLE

Role of Dermoscope as a Monitoring Tool in Assessing Treatment Response in Patients 
with Tinea Corporis: A Prospective Clinical Study

Aryal A1, Shrestha M2, Bhattarai N3

ABSTRACT

Introduction: Tinea corporis is a common superficial dermatophytic infection affecting the glabrous skin. There is a prominent gap 
in research concerning the use of dermoscopy for monitoring treatment response in tinea corporis. Aims: To evaluate dermoscopic 
findings and assess the treatment response in patients with tinea corporis Methods: A prospective clinical study was conducted 
at the Department of Dermatology, Nepalgunj Medical College and Teaching Hospital, involving 115 patients with tinea corporis 
over a 12-month period. Baseline dermoscopic examinations were performed for all participants. Patients were treated with oral 
itraconazole 100 mg twice daily and then re-evaluated with dermoscopy at 2 and 4 weeks. The frequency of various dermoscopic 
changes was analyzed using the chi-square test. Results: At baseline, the most common dermoscopic findings were erythema 
(98.3%), brown globules (83.5%), and perifollicular scales (80%). Micropustules were the first feature to resolve, disappearing 
within 2 weeks. Erythema, the predominant finding, showed significant reduction by 4 weeks (P = 0.005). Other features, including 
dotted vessels, perifollicular scales, brown globules, peripheral peeling scales, moth-eaten scales, translucent hairs, broken hairs, 
black dots, and telangiectasia, significantly decreased at 2 weeks, with further reduction observed by 4 weeks. Conclusion: Der-
moscopy is a non-invasive, bedside tool that aids in the monitoring of treatment response in tinea corporis. It is particularly useful 
in identifying patients who may need extended systemic antifungal therapy to achieve a full resolution of the infection.
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INTRODUCTION

Tinea corporis, commonly known as ‘ringworm,’ is a superficial 
dermatophytic infection affecting glabrous skin.1,2 The infec-
tion is chiefly caused by Trichophyton rubrum.1 Tinea corporis 
is the most prevalent dermatophytosis, with a global distri-
bution and an estimated lifetime risk of 10-20%.3,4,5 In recent 
years, the incidence of dermatophytic infections has surged, 
with tinea corporis being the most widespread. Diagnosis 
is typically achieved through microscopic examination with 
potassium hydroxide and fungal cultures, which require ap-
proximately 3-4 weeks for results.5 This delay can impede the 
prompt initiation of treatment. Furthermore, these diagnostic 
methods are labor-intensive and demand specialized person-
nel and mycological tools. Diagnosing tinea corporis can be 
particularly challenging due to factors such as steroid misuse 
or incomplete treatment. A dermoscope, a noninvasive, porta-
ble and bedside device, offers a practical solution for assessing 
disease activity as well as comparing treatment effects of med-

icines on various skin conditions by evaluating dermoscopic 
patterns like hair, pigment and vascular pattern.6 Although der-
moscopic features of tinea corporis have been documented in 
several studies with small sample sizes, there is a notable lack 
of research on monitoring treatment response. This study aims 
to address this gap by investigating dermoscopic findings and 
assessing the treatment response for tinea corporis.

METHODS

A prospective, clinical study was carried out at the Department  
of Dermatology, Nepalgunj Medical College and Teaching 
Hospital, Kohalpur, Banke. Written informed consent was  
obtained from all participants before their enrollment. The 
study was approved by the Institutional Review Committee 
(IRC no. 07/080-081). The prevalence of tinea corporis at 
Nepalgunj Medical College and Teaching Hospital from April 
2022 to April 2023 was 5.03%. Using this prevalence propor-
tion and a margin of error of 4% with a 95% confidence interval 
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(CI), the sample size was determined to be 115. A convenient 
sampling technique was employed to select the study popula-
tion. The study was conducted over 12 months, from August 
2023 to August 2024. The patients who met the study criteria 
were enrolled. The diagnosis of tinea corporis was made clini-
cally and then confirmed by microscopic examination using po-
tassium hydroxide (KOH). Baseline dermoscopic examination 
was conducted for all cases. Dermoscopy was performed using 
a DermLite DL1 dermatoscope connected to an iPhone 12.  All 
patients were treated with oral itraconazole 100 mg twice daily 
and were subsequently evaluated with dermoscopy at 2 and 4 
weeks. The contact plate of the dermoscope was cleaned with 
a sanitizer to prevent cross-contamination.

Inclusion criteria

1. Patients of age 16-70 years with diagnosis of tinea corporis 

2. Willing to provide written informed consent for participation

Exclusion criteria

1. Patients with elevated liver enzymes or serum bilirubin levels

2. Patients with history of topical or systemic antifungals in last 
three months.

3. Patients who are on topical steroids

4. Pregnant or lactating women.

5. Patients not willing to give consent for study

6. Patients with other comorbidities and immunosuppression

Statistical analysis: All the data were entered in MS-EXCEL 
sheet and proceeded for data analysis by using Statistical Pro-
gram for Social Sciences (SPSS) version 26. The categorical data 
were presented as numbers (percentages). The continuous 
data was presented as either mean ± standard deviation or 
median (inter-quartile range) depending on the normality of 
the data distribution. Chi-square tests was used to evaluate for 
the statistical significance amongst independent variables. A P 
value less than 0.05 was considered significant. 

RESULTS

Demographic features: Total 115 patients of KOH positive cases  
of tinea corporis were included in the study. Out of 115, 63 
(54.8%) were female and 52 (45.2%) were male. Age of pa-
tients ranged from 16 to 69 years, with a mean age of 32.8 
± 13.4 years. In our study, median duration of disease was 
10 weeks; it ranged from 1 week to 48 weeks. Dermoscop-
ic features: Baseline dermoscopic findings of tinea corporis 
are shown in Table I. Baseline findings in decreasing order of 
frequency were erythema (98.3%), brown globules (83.5%), 
perifollicular scales (80%), peripheral peeling scales (79.1%), 
dotted vessels (69.6%), moth eaten scales (60.9%), translucent 
hairs (60%), broken hairs (31.3%), black dots (17.3%), micro-
pustule (12.1%), and talengectasia (9.6%).

Baseline Dermoscopic 
features

Number of patients 
(N=115) Percentage (%)

Erythema 113 98.3

Dotted vessels 80 69.6

Peripheral peeling 
scales 91 79.1

Perifollicular scales 92 80

Moth-eaten scales 70 60.9

Translucent hairs 69 60

Brown globules 96 83.5

Talengectasia 11 9.6

Broken hairs 36 31.3

Black dots 20 17.3

Micropustule 14 12.1

Table I: Baseline Dermoscopic findings of tinea corporis

Figure 1: Baseline dermoscopic features of tinea corporis showing 
background erythema (yellow star), peripheral peeling scale (red 

arrow), moth eaten scale (blue arrow), brown globules (blue circle), 
translucent hair (green arrow), perifollicular scale (red circle), dot-
ted vessels (black circle), micropustule (black arrow), broken hair 

(white arrow), and black dot (white circle)

Dermoscopic follow-up: Dermoscopic findings of tinea corporis at 
follow-up at 2 and 4 weeks are shown in Table II. The first dermo-
scopic parameter to resolve completely was micropustules, which 
decreased from 12.1% at baseline to 0% at 2 weeks, followed by 
black dots, which decreased from 17.3% at baseline to 0% at 4 
weeks. Erythema, the most common dermoscopic finding, showed 
a slow response, decreasing from 98.3% at baseline to 76.5% at 2 
weeks (P = 0.179), but reduced significantly to 17.4% at 4 weeks 
of treatment (P = 0.005). The frequency of other dermoscopic 
parameters, including dotted vessels, perifollicular scales, brown 
globules, peripheral peeling scales, moth-eaten scales, translucent 
hairs, broken hairs, black dots, and telangiectasia, significantly de-
creased at 2 weeks. By 4 weeks, dotted vessels, perifollicular scales, 
translucent hairs, brown globules, broken hairs, and telangiectasia 
showed a significant reduction compared to 2 weeks. However,  
peripheral peeling scales and moth-eaten scales did not  
decrease significantly at 4 weeks compared to 2 weeks (P = 0.30 
and P = 0.74, respectively).
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Variables 
Baseline 

N (%)

Post treatment

N (%)
P 

(Baseline 
vs 2 

weeks)

P (2 vs 4 
weeks)2 

weeks
4 

weeks

Erythema
113

 (98.3%)

88

 (76.5%)

20

 (17.4%)
0.179 0.005*

DV
80 

(69.6%)

49

 (42.6%)

6 

(5.2%)
<0.001** 0.004*

PPS
91 

(79.1%)

29

 (25.2%)

3 

(2.6%)
0.001** 0.30

PFS
92 

(80%)

59

 (51.3%)

18

 (15.7%)
<0.001** <0.001**

MES
70 

(60.9%)

11

 (9.6%)

1

(0.9%)
0.005* 0.74

TH
69 

(60%)

64

 (55.7%)

29

 (25.2%)
<0.001** <0.001**

Brown 
globules

96 

(83.5%)

74

 (64.3%)

32

 (27.8%)
<0.001** <0.001**

Broken hairs
36 

(31.3%)

20 

(17.4%)

6

 (5.2%)
<0.001** <0.001**

Black dots
20 

(17.3%)

8 

(7.0%)

0 

(0%)
<0.001** -

Micropustule
14

 (12.1%)
0 0 - -

Talengectasia
11

 (9.6%)

7 

(6.1%)

2 

(1.7%)
<0.001** <0.001**

*P-value <0.05 and **P-value <0.001 

Abbreviations: DV= Dotted vessels, PPS= Peripheral peeling scales, PFS= Peri-
follicular scales, MES=Moth-eaten scales, TH= translucent hair

Table II: Dermoscopic findings of tinea corporis at follow-up in 2 
weeks and 4 weeks

Figure 3: A & B showing pre-treatment dermoscopic features of 
a patient. A shows peripheral peeling scales (red arrow), moth 

eaten scale (blue arrow), erythema (yellow star), broken hair (black 
arrow), and brown globules at the periphery (red circle); B shows 
dotted vessels (black circle), translucent hair (white arrow) and 

perifollicular scale (green arrow); C showing post-treatment dermo-
scopic feature of the same patient. 

There’s a minimal patchy background erythema (yellow star) 
and other dermoscopic findings has subsided.  

DISCUSSION

Tinea corporis is a common superficial dermatophyte infec-
tion of the glabrous skin, characterized by the appearance of 
the itchy, well‐demarcated, oval or annular scaly patch with 
raised borders and central clearing giving rise to the term ‘ring-
worm’.5 Traditionally diagnosed through clinical examination, 
the condition has become increasingly challenging for physi-
cians to identify due to partial treatments and steroid misuse. 
Dermoscopy can enhance diagnostic accuracy for tinea corpo-
ris by allowing in vivo examination of skin features not visible 
to the naked eye. However, research and case reports on the 
use of dermoscopy for diagnosing and monitoring tinea corpo-
ris remain limited. 

Our study

N=115

Bhat et al8

N=30

Yadav et al9

N=31

Lekkas et al11

N=36

Erythema 
(98.3%)

Brown 
globules 
(83.5%)

Perifollicular 
scales (80%)

Peripheral 
peeling scales 
(79.1%)

Dotted vessels 
(69.6%)

Moth-eaten 
scales (60.9%)

Translucent 
hairs (60%)

Broken hairs 
(31.3%)

Black dots 
(17.3%)

Micropustule 
(12.1%)

Talengectasia 
(9.6%)

Diffuse 
erythema 
(100%)

Whitish scales 
(100%)

Follicular 
micropustules 
(36.7%)

Brown spots 
surrounded 
by a white‐
yellowish halo 
(20%) 

Wavy and 
broken hairs 
(13.3%)

Morse code‐like 
vellus hairs 
(3.3%)

Erythema 
(100%)

Dotted 
vessels 
(12.9%)

Telangiectasia 
(12.9%)

Brown spot 
with yellow 
halo (87%)

Bent hairs 
(87%)

Translucent 
hairs (74.1%)

Broken hairs 
(58%)

Morse code 
hair (54.8%)

Perifollicular 
scales (29%)

Micropustule 
(19.3%)

Dotted vessel 
(100%)

Peripheral 
vascular 
arrangement 
(63.6%)

Peripheral 
scles (76.5%)

White scales 
(86.1%)

Perifollicular 
scale (13.9%)

Moth eaten 
scles (97.2%)

Outward 
peeling scales 
(97.2%)

Broken hairs 
(63.9%)

Table III: Comparison of dermoscopic features in tinea corporis

In our study, erythema was the most prevalent dermoscopic 
feature, observed in 98.3% of tinea corporis cases. Background 
erythema has been histopathologically linked to inflammation 
and vascular dilation in previous research.7 The second most 
frequent finding in our study was brown globules, present in 
83.5% of cases. These globules result from melanin deposition 
in the epidermis due to a post-inflammatory response.7 While 
other studies have reported brown globules surrounded by a 
halo in tinea corporis, this halo was not observed in our study.8-10 
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Scales are a crucial indicator of dermatophytosis, reflecting hyper-
keratosis. Our study identified scales as perifollicular scales (80%), 
peripheral peeling scales (79.1%), and moth-eaten scales (60.9%). 
Lekkas et al reported peripheral scales, moth-eaten scales, and 
outward peeling scales as strong dermoscopic predictors of tin-
ea corporis, defining 'moth-eaten scales' as coalescing peripheral 
scales that form larger, multicyclic lesions.11 Additionally, in our 
study, dotted vessels, which correspond to the tips of dilated ves-
sels, were observed in 69.6% of cases.7 This finding was seen in 
other studies, including those by Lekkas et al, Yadav et al and Hus-
sain et al.9,11,12 In our study, hair changes included translucent hairs 
(60%), broken hairs (31.3%), and black dots (12.1%). Translucent 
hairs may result from extensive fungal invasion of vellus hairs, 
while broken hairs, black dots, morse code-like hair and follicular  
micropustules are also associated with fungal parasitism.12 Some 
researchers suggest that the involvement of vellus hairs could be 
a criterion for starting systemic treatment.10,13-15 However, morse 
code-like hair, characterized by alternating white bands across 
the hair shaft, was not observed in our study. Micropustules, 
which correspond to neutrophilic abscesses in the epidermis, 
were present in only 12.1% of cases, consistent with findings by 
Yadav et al.9

Dermoscopic follow-up

In our study, we conducted a dermoscopic follow-up to assess  
the treatment response for tinea corporis. Our findings re-
vealed that erythema took the longest to show significant im-
provement, requiring about 4 weeks, whereas micropustules 
resolved the quickest, typically within 2 weeks, followed by 
black dots, which cleared by 4 weeks. Hair-related changes  
such as translucent hairs, broken hairs, and black dots  
responded well to treatment, with significant improvement 
observed at both 2 and 4 weeks. Other dermoscopic features, 
including dotted vessels, brown globules, perifollicular scales, 
peripheral peeling scales, and moth-eaten scales, showed con-
siderable improvement at 2 weeks, with further reduction in all 
these findings by 4 weeks. A similar study, which evaluated the 
dermoscopy in patients with tinea corporis and tinea incognito 
also reported the resolution of micropustules within 2 weeks, 
aligning with our results. Additionally, they found that erythema 
resolved more quickly in naïve tinea infections compared to tinea 
incognito. They observed that altered hair morphology features, 
such as translucent hairs, broken hairs, and morse code hairs, 
showed a favorable response by 4 weeks in both naïve tinea in-
fections and tinea incognito.9

In our study, patients displaying persistent erythema, dotted 
vessels, and telangiectasia after 4 weeks of treatment may be 
attributed to prior misuse of topical steroids. Patients who con-
tinued to exhibit abnormal hair features, such as translucent and 
broken hairs, beyond 4 weeks likely experienced a suboptimal re-
sponse to treatment. This highlights the critical role of dermosco-
py in identifying such cases and suggests the need for considering 
extended treatment beyond 4 weeks. Thus, dermoscopy proves 
to be a valuable monitoring tool for evaluating treatment effica-
cy, as it clearly documents the regression of various dermoscopic 
patterns and the eventual resolution of all altered hair features 
by the end of therapy.

LIMITATION

Long-term follow-up could provide insights into long-term 
treatment outcomes and help document recurrences.

CONCLUSION

Our study underscores the significant role of dermoscopy in 
monitoring and evaluating the response to treatment for tin-
ea corporis. The study highlights that dermoscopy not only 
aids in accurate diagnosis but also serves as a valuable tool for  
assessing treatment response and guiding therapeutic deci-
sions. Persistent abnormal findings, despite treatment, em-
phasize the necessity for ongoing evaluation and potentially 
prolonged treatment to achieve complete resolution.
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ORIGINAL ARTICLE

Comparison of Sputum Cytology with BronchoAlveolar Lavage Cytology in Diagnosis of 
Lung Cancer: A Hospital Based Study In BPKIHS 

Adhikari M1, Karki S2, Pradhan A2, Upadhayay P2

ABSTRACT

Introduction: Lung cancer is one of the commonest cancers and its burden is increasing in developing countries as well. It has high 
mortality rate as most cases are diagnosed at late stages where there have very less therapeutic benefits.  Early diagnosis of lung 
cancer can be done by cytology screening tools like Sputum and Bronchoalveolar Lavage Cytology study. Aims: To compare the 
diagnostic yield of Sputum cytology with Broncho-Alveolar Lavage cytology in diagnosing lung cancer by correlating with biopsy 
findings. Methods: This is a one-year hospital based prospective cross sectional study done at Department of Pathology, BPKIHS, 
Dharan. It included 34 cases subjected to Sputum and broncho-alveolar lavage cytology as well as Transbronchial biopsy. Diag-
nostic yield of Sputum and BAL cytology were calculated by correlating with biopsy findings. Results: Age of patients ranged from 
29 to 84 years with near equal gender distribution. Biopsy was positive for lung cancer in 22 cases (65%). Sensitivity of Sputum 
and broncho-alveolar lavage cytology were calculated as 38.9 % and 68.4% respectively. Cigarette smoking showed statistically 
significant correlation with Lung cancer. Most common cancer detected in biopsy was squamous cell carcinoma followed by Ad-
enocarcinoma. Conclusion: Sputum and Bronchoalveolar Lavage cytology study can serve as initial screening tools for suspected 
lung cancer cases, especially in limited resources settings. However, the final confirmation has to be done by the gold standard 
histopathology study.
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INTRODUCTION

Lung cancer is one of the commonest cancers and cause of 
cancer related deaths all over the world.1 In Nepal, lung cancer 
is the commonest cancer among male and third most common 
in female population with overall incidence of 16.64%.2 Deaths 
by lung cancer is largely by the carcinogenic effects of cigarette 
smoking.3 Lung cancer is fatal in more than 90% of diagnosed 
cases because most cases are diagnosed at very late stage 
when the disease is incurable.4 This dismal mortality makes 
early diagnosis and treatment essential for improvement in 
the morbidity and mortality.5 Evidences suggest screening and 
early detection may improve outcome in lung cancer which can 
be achieved by evaluation of various cytological specimen.3 
Sputum Cytology is a simple reliable, cost effective and non-in-
vasive procedure for diagnosis of pulmonary lesions.6 BAL is 
a safe and reliable sampling method from distal airways and 
alveoli, which has been referred to as a 'liquid biopsy of the 

lung’.7 Diagnosis made by any cytological examined hence has 
to be verified by the gold standard- biopsy. A diagnostic TBBx 
may prevent the need for an open lung biopsy.8  Therefore, this 
study was carried out to see the difference in the diagnostic 
yield of Sputum cytology with BAL cytology in the diagnosis of 
lung cancer and correlating them with transbronchial biopsy. 

METHODS

A Hospital based comparative cross sectional study was carried 
out from May 2017 to April 2018 in the Department of Pathol-
ogy, BPKIHS, after obtaining ethical clearance from the insti-
tutional review board (Ref. no: 333/073/074-IRC). All patients 
suspected of lung malignancy undergoing cytological (Sputum 
and BAL) as well as histopathological diagnostic procedures 
were included in the study after taking informed consent. Fail-
ure to give any of the three samples were excluded from the 
study. 
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A total of 34 cases were taken for the study which was calcu-
lated based on the study done by Kumar P et al which showed 
the sensitivity of sputum cytology as 30%. (Kumar P et al). Both 
BAL as well as 3 samples of sputum were processed and stained 
with PAP and Giemsa stains as per the standard protocol. Biop-
sy specimen were processed and stained with routine H and E 
stain as per the standard protocols. Slides were screened and 
reporting done by expert pathologists.

Data were analyzed using Microsoft excel 2010 and standard 
statistical software SPSS 20.0.

RESULTS

Age of the patients in our study ranged from 29 to 84 years 
with a mean age of 57.59 ±13.28 Years. Mean age of the cancer 
positive patients in our study was found to be 60.5 years. We 
received total of 34 cases out of which 19 (55.9%) were males 
and 15 (44.1%) were females. 13 (76.50%) out of 19 male and 
Nine (69.20%) out of 15 females were biopsy positive for lung 
cancer. But gender as such was not significant in causation of 
lung cancer. (p value of 0.6).

Figure 1: Biopsy Result (n=34)

Of the total 34 cases, biopsy was positive for malignancy in 22 
cases (65%), negative in Eight cases (23%) and undetermined 
in Four cases (12%). Undetermined cases were those which 
were either inadequate for evaluation or suspicious for malig-
nancy which could have either of the results.

Figure 2: Type of malignancies in biopsy positive cases

11 (50%) of the biopsy positive cases were diagnosed as SCC 

while five (22.71%) cases were diagnosed adenocarcinoma. 
One case was diagnosed as small cell carcinoma and no specific  
cancer subtyping was possible in Five cases.

Photo1: Adenocarcinoma of lung (H &E stain, 40x)

Photo 2: SCC Lung (H &E, 40x)

Figure 3: sputum cytology result (n=34)

Eight (23.5%) cases showed positive sputum cytology while 24 
(70.6% cases) were cancer negative. Two cases (5.90%) were 
inadequate for evaluation. Six out of Eight sputum positive cas-
es were diagnosed as squamous cell carcinoma while two cas-
es were given a diagnosis of malignancy as definite type could 
not be ascertained by sputum cytology alone.

Adhikari et al.: Comparison of Sputum Cytology with BronchoAlveolar Lavage Cytology in Diagnosis of Lung Cancer: A Hospital Based Study In BPKIHS
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Photo 3: Squamous cell carcinoma in sputum (PAP Stain, 40x )

Figure 4: BAL cytology

BAL cytology was positive in 14 cases (41.20%), negative in 
14 cases (41.20%), suspicious of malignancy in Four cases 
(11.80%) and was inadequate for evaluation in Two cases. Of 
the positive cases detected by BAL, three cases (21.4%) were 
diagnosed as adenocarcinoma while the subtype of 11 cases 
(78.6%) could not be identified and hence were reported as 
malignancy only.

                            
Photo 4: Adenocarcinoma in BAL cytology (PAP stain, 40x)

All the undetermined Sputum and BAL samples (inadequate and 
suspicious for malignancy), to which corresponding histology is 
either positive or negative is excluded for analysis and test re-
sults are grouped into test positive/ not-positive and test nega-
tive/ not-negative and thus sensitivity for each were calculated.

Sputum 
cytology

Histopathology

Positive  Not positive

Positive 8 0

Not positive 13 12

Total 21 12

Table I: sputum sensitivity

Sensitivity of sputum cytology = (Test positive/ True positive) * 100

= 8/21 * 100

= 38.09% 

BAL 
cytology

Histopathology

Positive  Not 
positive Total 

Positive 13 1 14

Not 
positive 6 11 17

Total 19 12 31

Table II: Sensitivity of BAL cytology

Sensitivity of BAL cytology = (Test positive/ True positive) * 100

=13/19 * 100

= 68.4 %

Twenty four of the participants were ever smokers and 10 
were never smokers. Duration of smoking varied widely from 
less than 10 yrs in two participants to >30 years in maximum 
of six patients.

The median pack years among smokers was found to be 8.

Figure 5: Smoking status among study population

Characteristic categories
cancer P 

value Remark
Positive Negative

Smoking Never 
smoker

2 

(25%)

6 

(75%)
0.001 S *

Ever 
smoker 

20

(90.9%)

2

(9.1%)

* Fisher’s Exact test applied

Table III : Association of smoking with lung cancer

Adhikari et al.: Comparison of Sputum Cytology with BronchoAlveolar Lavage Cytology in Diagnosis of Lung Cancer: A Hospital Based Study In BPKIHS 
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Two (25%) out of Eight never smokers were lung cancer posi-
tive whereas 20 (90.90%) of the 22 ever smokers were cancer 
positive and the association of smoking with lung cancer was 
statistically significant. (P value- 0.001)

DISCUSSION

We received a total of 34 cases out of which 19 (55.9%) were 
males and 15 (44.1%) were females. 13 (76.50%) out of 19 
male and 9 (69.20%) out of 15 females were biopsy positive 
for lung cancer. But gender as such was not significant in the 
causation of lung cancer with a p-value of 0.6. Age of the pa-
tients in our study ranged from 29 to 84 years with a mean age 
of 57.59 ±13.28 Years. Mean age of the cancer positive patients 
in our study was found to be 60.5 years and that of cancer neg-
ative patients was 53.15 years with p value of 0.2 which was  
statistically non-significant. A comparable study on clinicopath-
ological evaluation of bronchogenic carcinoma by Barsky et al 
revealed the mean age of BAC patients as 59.2 ± 11.5 years, as 
compared to 64.1 ± 13.5 years for non- bronchoalveolar carci-
noma.9

The sensitivity of sputum cytology in our study was 38.09%. 
Studies have shown the sensitivity of sputum cytology in  
diagnosing lung cancers ranged from as less as 4% to as high as 
60%. comparable results were obtained from the studies done 
across the globe%.3,4,10-12

Discordent to our study, Ammanagi et al studied the value of 
sputum cytology in diagnosing lung cancer in which sensitivity 
of sputum cytology was 60%, which increased with an increase 
in the number of samples examined.13

In our study Sensitivity of BAL cytology in detecting lung can-
cers was found to be 68.48%. most of the studies in the past 
have results comparable to ours, with the sensitivity ranging 
from 42% to 69.6%.3,14,15,17,18

Among the 22 biopsy positive cases, 11(50%) cases were biop-
sy-proven SCC, Five (22.7%) were adenocarcinoma, one (4.5%) 
case of small cell carcinoma and Five cases (22.7%) were un-
classified. All the cases were classified into specific subtypes 
based on the morphological features and some special stains. 
Though the current trend has suggested adenocarcinoma to 
be the commonest lung carcinoma, in our study Squamous cell 
carcinoma was the commonest one followed by adenocarci-
noma.19,20 

90% of ever smokers (current and past) had positive cancer  
biopsy whereas only 25% of non-smokers were cancer positive. 
In our study significant association is seen between smoking 
and lung cancer (p-value of 0.001). No of pack years of smoking 
is not statistically significant in our study though other stud-
ies have shown that the likelihood of getting lung carcinoma is  
directly proportional to the frequency and duration of smoking 
(pack years).19,21,22 The non-significant result of our study might 
be due to the small sample size and also the history of smoking 
being quite common among the biopsy negative patients.

LIMITATIONS

The most important limitation of our study is a small sample 
size. Study on a large scale which would have better represent-
ed the study population would produce more reproducible 
results. Undetermined cases (inadequate for evaluation and 
suspicious for malignancy in biopsy) could not be included in 
the analysis of variables. Owing to unavailability of IHC during 
the study period, 2 cases had to be omitted wherein definite 
diagnosis of malignancy based on histopathology alone could 
not be made.

CONCLUSION

The overall accuracy of our sputum cytology diagnosis and BAL 
cytology diagnosis is similar to those reported in the literature. 
Few cases we missed out in our study owing to the sample in-
adequacy and lack of IHC in suspicious cases. Had these things 
been taken care of and feasible, the diagnostic yield of these 
cytological procedures, as well as biopsy diagnosis, would have 
been higher in our study.
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Metronidazole With or Without Probiotics for Prevention of Recurrent Bacterial Vaginosis: 
A Comparative Study

Mahaseth BK1, Shrewastwa MK2

ABSTRACT

Introduction: Bacterial vaginosis is one of the most common vaginal infections affecting women of reproductive and also post-
menopausal age groups worldwide. It is characterized by a decrease in number of good bacteria like, lactobacilli and an overgrowth 
of pathological anaerobic bacteria, leading to symptoms such as abnormal foul smelling vaginal discharge. Till date metronidazole, 
ornidazole, tinidazole and clindamycin are the standard antibiotic treatment, at a same time recurrence rates have been found to 
be high. Probiotics have emerged as a potential adjunct therapy to restore and maintain a healthy vaginal microbiome, leads to 
reducing bacterial vaginosis recurrence. Aims: To evaluate the efficacy of metronidazole alone versus metronidazole added with 
oral probiotics in preventing bacterial vaginosis recurrence. Methods: A randomized comparative study was carried out at Nepal-
gunj Medical College Teaching Hospital from October 2022 to September 2023. Seventy-two non-pregnant women diagnosed with 
bacterial vaginosis were divided into two groups: Group A (metronidazole alone) and Group B (metronidazole with probiotics). 
Primary outcomes, including vaginal discharge, odor, vaginal pH, Nugent score, and bacterial vaginosis recurrence, were assessed 
at 8, 30, and 60 days post-treatment. Results: At the 8th day follow-up, Group B (metronidazole + probiotics) demonstrated a statis-
tically significant reduction in abnormal vaginal discharge compared to Group A (p=0.013). By Day 60, Group B maintained superior 
outcomes across all measured parameters, including vaginal discharge (p=0.089), odor (p=0.230), pH (p=0.009) and Nugent scores 
(p<0.001). The recurrence rate of bacterial vaginosis was consistently minimum in Group B throughout the study period. Conclu-
sion: The addition of probiotics to metronidazole therapy significantly prevent recurrence of bacterial vaginosis.

Keywords: Bacterial Vaginosis, Metronidazole, Probiotics
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ORIGINAL ARTICLE

INTRODUCTION

Bacterial vaginosis (BV) is a common vaginal infection affect-
ing up to 30% of women of reproductive age globally. It arises 
from an imbalance in the vaginal microbiota, characterized by 
a reduction in beneficial lactobacilli and an overgrowth of an-
aerobic bacteria. Lactobacilli are essential for maintaining an 
acidic vaginal pH, which inhibits the proliferation of harmful 
bacteria. When lactobacilli levels decline, pathogenic anaer-
obes can flourish, leading to BV symptoms such as a fishy odor, 
abnormal discharge, and irritation.1 Diagnosis of BV typically 
involves clinical criteria, such as Amsel's criteria or laboratory 
methods like Gram staining, with the latter considered the gold 
standard. Standard treatment includes antibiotics like metro-
nidazole or clindamycin, administered orally or vaginally. How-
ever, recurrence rates remain high, with studies indicating that 
50% to 80% of women experience a recurrence within a year of 

treatment. Factors contributing to recurrence include sexual ac-
tivity, use of intrauterine devices, smoking and practices like vag-
inal douching.2,3,4,5 Given the high recurrence rates and poten-
tial complications—such as increased susceptibility to sexually 
transmitted infections and adverse pregnancy outcomes-there 
is a need for improved preventive strategies.6 Recent research 
has explored the use of probiotics, particularly strains like Lacto-
bacillus crispatus, to restore the natural vaginal flora and reduce  
recurrence rates. Probiotics can be administered orally or vag-
inally and have shown promise in re-establishing a healthy mi-
crobiome. Combining probiotics with antibiotic therapy may 
enhance treatment efficacy and reduce the likelihood of recur-
rence.7 This study aims to evaluate the effectiveness of metroni-
dazole (500 mg) with or without the addition of oral probiotics 
in preventing the recurrence of bacterial vaginosis.
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METHODS

This study was conducted in the Department of Obstetrics 
and Gynecology, Nepalgunj Medical College Teaching Hospital,  
Kohalpur from October 2022 to September 2023. Patients 
presented with complaints of vaginal discharge at the outpa-
tient department underwent thorough clinical examinations. 
Vaginal samples were collected and Gram staining was per-
formed to assess bacterial morphology. Microscopic examina-
tion, conducted with the assistance of a laboratory technician, 
focused on identifying clue cells—vaginal epithelial cells cov-
ered with bacteria—which are indicative of bacterial vagino-
sis. Additionally, the "whiff test" was performed by adding 
10% potassium hydroxide to the vaginal discharge to detect a 
characteristic fishy odor. These assessments were conducted 
to fulfill Amsel's criteria3 and to calculate the Nugent score5 

by using counts of Rhodes and cocci /high power field, both of 
which are standard diagnostic methods for bacterial vaginosis. 
After confirming the diagnosis of bacterial vaginosis through 
clinical examination, Amsel's criteria3 and the Nugent scor-
ing system5 participants received counseling on the benefits 
and risks associated with metronidazole therapy, both with 
and without the addition of probiotics. Those who provided 
informed consent were subsequently enrolled in the study. 
Group division was performed by using the lottery method, a 
form of simple random sampling. In this approach, each par-
ticipant was assigned a unique identifier, and these identifiers 
were placed into a container. The identifiers were thoroughly  
mixed, and then drawn at random to assign participants to one 
of two groups: Group A (Metronidazole alone) or Group B (Met-
ronidazole combined with probiotics). This method ensures  
that each participant had an equal chance of being allocated to 
either group, thereby minimizing selection bias and promoting 
the internal validity of the study. Diagnosis of Bacterial vagi-
nosis (BV) was confirmed on the basis of clinical examination, 
presence of at least three of Amsel’s clinical criteria and a Nu-
gent score >7.

Amsel’s criteria include: (1) homogeneous, thin, white vagi-
nal discharge; (2) vaginal pH > 4.5; (3) a positive "whiff" test, 
characterized by a fishy odor upon addition of 10% potassium 
hydroxide; and (4) the presence of clue cells on microscopic 
examination.3 The Nugent scoring system, considered the gold 
standard for BV diagnosis, involves Gram staining of vaginal 
smears and evaluating the relative abundance of bacterial 
morphotypes. A score of <7 considered normal, >7 indicates 
BV. A score above 4 suggests an imbalance in the vaginal flora, 
supporting the diagnosis of BV.5

Inclusion Criteria: Diagnosed case of BV based on clinical ex-
amination, Amsel’s criteria3, and Nugent scoring system.5

Exclusion Criteria:

Diagnosed case of malignancy

Immunocompromised status

Diabetes mellitus

Planning for pregnancy in the near future

Allergy or contraindication to the study drugs

The outcomes of the study were measured at follow-up visits 
on days 8th, 30th and 60th, focusing on the following parameters:

• Clinical Symptoms: The effectiveness of the treatment was 
evaluated based on the resolution of clinical symptoms at each 
follow-up visit.

• Recurrence Rate: The recurrence of symptoms was docu-
mented during each follow-up to monitor the persistence or 
return of bacterial vaginosis.

• Amsel’s Criteria: Diagnostic assessments were conducted us-
ing Amsel’s criteria.3

• Nugent Score: Vaginal smears were analyzed using the Nu-
gent scoring system.5

• These assessments were also conducted at each follow-up 
visit.

Sample Size Calculation:

Prevalence of BV (p) = 24.4% = 0.244. 8

q = 1 - 0.244 = 0.756

Allowable error (L) = 10% = 0.1

Z = 1.96

Sample size (N) = Z² × p × q / L² = (1.96)² × 0.244 × 0.756 / (0.1)² 
= 70.86. 

Rounding up, the required sample size was 71 participants. To 
facilitate equal group distribution, the total was adjusted to 72, 
with 36 participants in each group. Participants (N = 72) were 
randomly assigned to the two groups using the lottery method.

Statistical Analysis:

Data was analyzed using SPSS 26. The Student’s t-test was used 
to compare mean symptoms pre- and post-therapy, recurrence 
rates by using Amsel’s criteria, and Nugent scores between the 
two groups. A p-value < 0.05 was considered statistically sig-
nificant.

RESULTS

Out of 342 participants who presented with symptoms of vag-
inal discharge during the study period, 88 cases were enrolled  
during the first visit, while 16 cases were lost to follow-up. 
The remaining 72 participants met the inclusion criteria 
and continued with follow-up, allowing for further statis-
tical analysis. The overall prevalence of bacterial vaginosis 
was 25.73%, and these cases were subsequently analyzed.
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Table I: Demographic characteristics

The table above presents the baseline characteristics of par-
ticipants in both study groups. The mean age in Group A (met-
ronidazole alone) was 33.36 years, while in Group B (metro-
nidazole with probiotics), it was 32 years. The p-value for age 
comparison was 0.336, indicating no statistically significant 
difference. Regarding parity, Group A had a higher mean parity 
of 3.31 compared to 2.14 in Group B; however, this difference 
was not statistically significant (p = 0.078). Most participants 
in both groups reported regular menstrual cycles. In terms of 
educational attainment, Group A had a slightly lower educa-
tion level compared to Group B. The majority of participants in 
both groups resided in rural areas. Occupationally, both groups 
had similar distributions, with the majority being housewives. 
Mean with student T-test used for data analysis.

Parameters Group A Group B

Vaginal discharge  at time of enrollment

Present 34 34

Absent 2 2

p Value 0.693

On Day 8th follow up visit

Present 13 4

Absent 23 32

p Value 0.013*

On Day 30th follow up visit

Present 14 5

Absent 22 31

p Value 0.016*

On Day 60th follow up visit

Present 11 5

Absent 25 31

p Value 0.089

Smell at time of enrollment

Present 36 35

Absent 0 1

p Value 0.314

On Day 8th follow up visit 

Present 35 34

Absent 1 2

p Value 0.555

On Day 30th follow up visit

Present 22 18

Absent 14 18

p Value 0.343

On Day 60th follow up visit

Present 24 12

Absent 19 17

p Value 0.230

Table II: Clinical examination

The table above presents the clinical outcomes observed 
during the study period. 

Abnormal Vaginal Discharge: At enrollment, all participants ex-
hibited abnormal vaginal discharge. By day 8, Group B (metro-
nidazole with probiotics) demonstrated a significant reduction 
in abnormal discharge compared to Group A (metronidazole 
alone), with a p-value of 0.013. This improvement persisted 
through day 30 (p = 0.016) and day 60 (p = 0.089), indicating a 
consistent trend favoring the combination therapy, though the 
difference on day 60 was not statistically significant

Foul Odor of Vaginal Discharge: Initially, all participants 
reported a foul odor associated with their discharge. By day 
8, both groups showed improvement, with Group B exhibiting 
a slightly greater reduction; however, this difference was not 
statistically significant (p = 0.555). By day 60, the distinction 
between the groups became more pronounced, with Group B 
showing better outcomes (p = 0.230), though still not reaching 
statistical significance. Mean with student T-test used for data 
analysis.
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Parameters Group A Group B

Vaginal pH in enrolment 

<4.5 0 0

>4.5 36 36

p Value Not applicable

On Day 8th follow up visit 

<4.5 27 28

>4.5 9 8

p Value 0.0781

On Day 30th follow up visit

<4.5 23 31

>4.5 13 5

p Value 0.029*

On Day 60th follow up visit

<4.5 24 33

>4.5 12 3

p Value 0.009*

Nugent’s scoring5 at time of enrollment

<7 0 0

>7 36 36

p Value Not applicable

On Day 8th follow up visit 

<7 32 34

>7 4 2

p Value 0.737

On Day 30th follow up visit

<7 19 30

>7 17 6

p Value 0.006*

On Day 60th follow up visit

<7 19 2

>7 17 34

p Value <0.001*

Table III: Labarotory parameters

The table above presents findings from the examination of 
vaginal discharge, including pH measurement, the Whiff test 
(addition of potassium hydroxide to detect fishy odor), micro-
scopic identification of clue cells for Amsel’s criteria3 and Gram 
staining for Nugent scoring.5

Vaginal pH: At enrollment, all participants had a vaginal pH 
>4.5. By the second follow-up on day 8th, both groups showed 
improvement, with Group B demonstrating a more significant 
reduction in pH (p = 0.0781), though this was not statistically  
significant. By day 60, Group B had a significantly lower pH 
compared to Group A (p = 0.009).

Whiff Test: All participants tested positive at enrollment. By 
day 8, Group B showed a more notable reduction in positive 
Whiff test results (p = 0.045), which was statistically significant. 
At the final follow-up on day 60, Group B continued to show 
better improvement, though the difference was not statistically  
significant (p = 0.966).

Nugent Score: Both groups had similar scores at enrollment. 
By day 8, Group B showed greater improvement (p = 0.737), 
though this was not statistically significant. However, this dif-
ference became statistically significant at the subsequent fol-
low-ups on day 30 (p = 0.006) and day 60 (p < 0.001). Mean 
with student T-test used for data analysis.

DISCUSSION

The prevalence of bacterial vaginosis (BV) in the present study 
was found to be 25.73%, which is comparable to the findings of 
Ranjit E. et al8 who reported a prevalence of 24.4%, Recine N. 
et al9 also reported a prevalence of 24 %, similarly, Peebles K. 
et al10 concluded a prevalence of 23% in Central Asia. Singh et 
al11 reported a slightly higher prevalence of 31.5%, while Bitew 
A. et al12 documented a prevalence of 39.5%, possibly due to 
the inclusion of pregnant women with HIV as a study popula-
tion. Singh A. et al and Singh S et al reported 20% a prevalence 
of 20% may be due to geographical variation.13,14 Regarding 
participant demographics, the mean age in Group A was 33.36 
± 6.79 years, and in Group B, it was 32 ± 6.02 years. Singh et 
al reported a mean age of 29.5 ± 5.5 years in their study pop-
ulation.11 This slight age difference is unlikely to have signifi-
cantly impacted the study outcomes, as all participants were 
within the reproductive age range (15–49 years), where BV is 
most commonly observed. Additionally, the p-value of 0.336 
indicates that the age difference between groups was not sta-
tistically significant.

Regarding parity, Group A had a higher mean parity (3.31± 
1.36) compared to Group B (2.14 ± 1.01). Parity is a known risk 
factor for bacterial vaginosis, as higher parity is associated with 
changes in the vaginal flora, increasing susceptibility to infec-
tions, as reported by Ajani et al, Verstraelen H et al, Thoma 
ME et al., and Gibbs RS et al.15,16,17,18 However, the study design  
included randomization, which likely helped to balance this 
factor between the groups. Conversely, studies by Kenyon C 
et al, Schmidt RM et al and Bautista C et al19,20,21 reported that 
parity does not significantly affect BV prevalence. Similarly, 
Peebles K et al and Bradshaw CS et al10,22 concluded that par-
ity differences are unlikely to meaningfully impact study out-
comes, especially when groups are randomized and other risk 
factors such as sexual activity and hygiene are balanced. In the 
present study, the p-value for parity was 0.078, indicating that 
the difference was not statistically significant. Regarding the 
menstrual cycle, most participants in both groups had a regu-
lar cycle. Hormonal fluctuations during the menstrual cycle can 
influence vaginal pH and microbiota, potentially affecting BV 
recurrence. However, as menstrual cycle regularity was similar 
between the two groups in this study, this factor is unlikely to 
have biased the results, as also reported by Russo R et al.23
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In terms of education level, Group A had a slightly lower  
education level compared to Group B. Education can influence 
health-seeking behavior, understanding of treatment impor-
tance, and awareness of preventive measures, as reported by 
Bitew A et al. While lower education levels may contribute to 
poor health outcomes in some studies, the minimal difference 
in education levels in the present study is unlikely to have sig-
nificantly impacted the results.12

Most participants in both groups were from rural areas, which 
aligns with the study setting, where a significant portion of the 
population resides in rural regions. According to Vicariotto F et 
al, limited healthcare access in rural areas could influence BV 
prevalence and recurrence rates. However, since both groups 
had similar distributions, this factor was controlled for in the 
present study.24

Both groups exhibited similar occupational profiles, predomi-
nantly comprising housewives, reflecting Nepal's sociocultur-
al context where many women are homemakers. Occupation 
can influence exposure to bacterial vaginosis (BV) risk factors, 
such as stress and hygiene practices, as reported by Romeo M 
et al.25 However, since both groups were comparable in this 
regard, occupation is unlikely to have affected the study out-
comes. At enrollment, all participants presented with abnor-
mal vaginal discharge, a classical symptom of BV. This aligns 
with the diagnostic criteria for BV, which include the presence 
of thin, grayish-white, homogeneous discharge, as reported 
by Amsel R.et al3 By the first follow-up visit on day 8th, Group 
B (metronidazole + probiotics) showed a significant reduction 
in abnormal discharge compared to Group A (metronidazole 
alone) (p = 0.013). This suggests that probiotics may enhance 
the efficacy of metronidazole in resolving BV symptoms by  
restoring the vaginal microbiome, as similarly reported by 
Wang Z et al, Recine N et al and Russo R et al.7,9,23  

However, a study conducted by Hemalatha R. et al26 did not 
support early improvement between these groups, possibly 
due to differences in probiotic strains used. By the second 
and third follow-up visits on day 30 and day 60, the trend of 
improvement continued, with Group B consistently showing 
better outcomes (p = 0.016 and p = 0.089, respectively). How-
ever, the difference observed at the longer follow-up (day 60) 
was not statistically significant compared to the earlier visit on 
day 30. This aligns with previous studies conducted by Wang Z 
JM et al, Recine N et al and Bohbo et al7, 9, 27 which concluded 
that probiotics effectively maintain a healthy vaginal flora and 
prevent the overgrowth of pathogenic bacteria over shorter 
periods. However, Mastromarino P et al failed to demonstrate 
a significant difference in outcomes between the two groups, 
possibly due to variability in anaerobic bacterial strains.28 

At enrollment, all participants presented with foul-smelling 
vaginal discharge—a classical symptom of bacterial vaginosis 
(BV)—commonly described as a "fishy odor" caused by amines 
produced by anaerobic bacteria, as reported by Spiegel CA et 
al.⁴ By the first follow-up visit on day 8, both groups showed 
improvement, with Group B demonstrating a slightly greater 
reduction in odor (p = 0.555), though this difference was not 

statistically significant. This improvement is likely attributable 
to the combined effect of metronidazole, which targets anaer-
obic bacteria, and probiotics, which help restore the vaginal 
microbiome. These findings are consistent with studies by Re-
cine N et al, Vicariotto F et al, and Anukam et al.7,24,29 Howev-
er, studies by Hemalatha R et al and Mastromarino et al26,28 did 
not show significant improvement in vaginal odor, possibly due 
to differences in the anaerobic bacterial strains used or varia-
tions in probiotic formulations. By the second follow-up visit 
on day 60, the difference between the groups became more  
pronounced, with Group B showing better outcomes (p = 0.230); 
however, this result also failed to reach statistical significance.

This suggests that probiotics may have a sustained effect in pre-
venting the recurrence of BV symptoms, including foul-smelling 
discharge, as reported by Recine R et al, Bohbot JM et al, and 
Reznichenko H et al.9,27,30 However, Mastromarino et al²⁸ failed 
to demonstrate a similar effect, possibly due to variations in 
anaerobic bacterial strains within the study population and the 
use of different probiotic strains. At enrollment, all participants 
had a vaginal pH greater than 4.5, which is a diagnostic criteri-
on for BV, as reported by Nugent et al. A high vaginal pH indi-
cates a reduction in lactobacilli, which are essential for main-
taining an acidic vaginal environment. By the first follow-up on 
day 8, both groups showed improvement, with Group B exhib-
iting a more notable reduction in pH (p = 0.0781), though this 
difference did not reach statistical significance.

This aligns with the role of probiotics in restoring lactobacil-
li and lowering vaginal pH, as similarly reported by, Recine N 
et al, Anukam et al, and Muñoz-Cruz MR et al.9, 29, 31 However, 
studies by Hemalatha R et al and Mastromarino P et al failed to 
demonstrate a similar effect, possibly due to differences in the 
probiotic strains used for BV management.26, 28 By the second 
visit on Day 60, Group B had a significantly lower pH compared 
to Group A (p = 0.009). This finding supports the use of probi-
otics as a long-term strategy to maintain a healthy vaginal pH 
and prevent BV recurrence, as reported by Bradshaw CS et al.22

At enrollment, all participants had a positive Whiff test, indi-
cating the presence of amines and confirming the diagnosis of 
BV, as reported by Muñoz-Cruz MR et al.³¹ By the first follow-up 
visit on day 8, Group B showed a more significant reduction in 
positive Whiff tests. This was accompanied by a reduction in 
vaginal pH to < 4.5, suggesting improved vaginal health. Ac-
cording to Nugent RP et al5 this improvement may reflect the 
enhanced effectiveness of the combined treatment with met-
ronidazole and probiotics in reducing the production of amines 
by anaerobic bacteria. By the second and third follow-up visits 
on day 30 and day 60, respectively, Group B continued to show 
greater improvement (p = 0.029 and p = 0.009), with these 
differences found to be statistically significant. These findings 
further support the potential role of probiotics in maintaining 
a healthy vaginal environment and preventing BV recurrence, 
as also supported by Nugent RP and Muñoz-Cruz MR et al⁵,³¹

At enrollment, both groups had similar Nugent scores, indi-
cating comparable severity of BV at baseline. By the first fol-
low-up visit on day 8, Group B showed greater improvement 
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in Nugent scores (p = 0.737); however, this difference was not 
statistically significant. This suggests that probiotics may aid 
in the restoration of normal vaginal flora, as reflected by the 
Nugent score—a microscopic assessment of vaginal bacteria—
supported by Nugent RP et al.⁵ By the second follow-up visit on 
day 60, Group B had a significantly lower Nugent score com-
pared to Group A (p < 0.001). This finding aligns with previous 
studies conducted by Muñoz-Cruz MR et al³¹, demonstrating 
that probiotics help maintain a healthy vaginal microbiome 
and reduce the likelihood of BV recurrence. Throughout all fol-
low-up visits, Group B consistently showed lower recurrence 
rates compared to Group A. 

This is a critical observation, as recurrent BV remains a ma-
jor clinical challenge, with up to 50% of women experiencing 
recurrence within 12 months of treatment, as reported by 
Muñoz-Cruz MR et al.³¹ The addition of probiotics to metroni-
dazole therapy appears to reduce the risk of recurrence restor-
ing and sustaining a healthy vaginal microbiome, as supported 
by Bradshaw CS et al.²²

Clinical Implications:

The results of this study suggest that probiotics should be con-
sidered as an adjunct to metronidazole therapy in the preven-
tion of recurrent BV. Probiotics help restore the vaginal micro-
biome, reduce symptoms, and prevent recurrence, potentially 
reducing the need for repeated antibiotic courses. This ap-
proach may be particularly beneficial in low-resource settings, 
where access to healthcare is limited, and recurrent BV is a 
significant burden.

LIMITATIONS

The study had a relatively small sample size (72 participants), 
which may limit the generalizability of the findings. The fol-
low-up period was limited to 60 days and longer-term studies 
are needed to assess the sustained benefits of probiotics in 
preventing BV recurrence.

CONCLUSION

The addition of probiotics to metronidazole significantly pre-
vented the recurrence of bacterial vaginosis, with improve-
ments observed in abnormal vaginal discharge, foul odor, 
vaginal pH, and Nugent scores. Group B (metronidazole + pro-
biotics) consistently showed a lower recurrence rate.
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Comparative Analysis of Prone vs Supine Position in PCNL: A Hospital Based Prospective Study
Shah RS1, Mishra K1, Shah S1, Poudel A1, Bist A2

ABSTRACT

Introduction: Percutaneous nephrolithotomy is a standard minimally invasive procedure for managing large or complex renal 
calculi. While the traditional prone position is commonly used, the supine position has gained attention for its potential benefits 
in surgical access and outcome. Aims: To compare the intraoperative and postoperative outcomes of prone versus supine 
percutaneous nephrolithotomy. Methods: A prospective hospital-based study was conducted at Nobel Medical College, Biratnagar, 
from February 2024 to January 2025. A total of 60 patients with renal stones undergoing percutaneous nephrolothotomy were 
enrolled and divided into two groups: Group A (prone position) and Group B (supine position), each with 30 patients. Parameters 
such as operative time (minutes), blood loss (g/dL), stone clearance rate (%), and postoperative complications were recorded and 
analyzed using SPSS version 16. Results: The mean operative time was shorter in the supine group (80 ± 12 minutes) compared 
to the prone group (95 ± 15 minutes). Blood loss was lower in the supine group, with fewer patients requiring transfusion. Stone 
clearance was slightly higher in the prone group (90%) versus the supine group (80%). Postoperative complications, including 
fever and pain, were comparable between the groups, with no significant differences observed. Conclusion: Both prone and 
supine percutaneous nephrolithotomy positions are safe and effective. However, the supine position demonstrated advantages in 
operative time and reduced blood loss, making it a favorable option in selected cases.

Keywords: Comparative Analysis, Operative Time, Prone percutaneous nephrolithotomy, Stone Free Rate, Supine percutaneous 
nephrolithotomy
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INTRODUCTION

Kidney stones (renal calculi) are a prevalent urological condition, 
affecting approximately 12% of the global population, posing 
significant health challenges. Prevalence varies geographically, 
with rates of 1-5% in Asia, 7-13% in North America, and 
5-9% in Europe, driven by differences in climate, diet, and 
socioeconomic factors.1 In South Asia, hot climates, low fluid 
intake, and oxalate-rich diets exacerbate stone formation. 
Untreated stones can cause severe complications, including 
urinary obstruction, infections, chronic kidney disease, ureteral 
strictures, and recurrence. Percutaneous Nephrolithotomy 
(PCNL) is the gold standard for large or complex stones, involving 
a percutaneous tract into the kidney under fluoroscopy or 
ultrasound guidance. A nephroscope fragments and extracts 
stones using ultrasonic, pneumatic, or laser lithotripsy. 
Traditionally performed in the prone position, PCNL provides 

optimal access to the renal collecting system, high stone-free 
rates, and low morbidity. However, prone positioning presents 
challenges for obese patients or those with cardiopulmonary 
issues, requiring repositioning for ureteric catheter placement 
and anesthesia, increasing procedural complexity and risks.2 In 
1987, Gabriel Valdivia introduced supine PCNL, which reduces 
operative time, improves airway access for anesthesiologists, 
and enhances surgeon ergonomics. It enables simultaneous 
antegrade and retrograde access, minimizing positioning-
related complications like nerve compression and radiation 
exposure.3 However, concerns remain about potential risks of 
visceral or vascular injuries in complex cases.2 Despite growing 
adoption, debate persists over supine PCNL’s superiority 
compared to the prone approach. This prospective study 
analyzes clinical data to compare prone and supine PCNL, 
assessing advantages, limitations, and challenges to guide 
evidence-based technique selection in modern urology.



JNGMC  Vol. 23  No. 1  July 202561

METHODS

This is a prospective simple randomized comparative study 
conducted at Department of Urology, Nobel Medical College, 
Biratnagar, Nepal over a period of one year from February 
2024 to January 2025 following ethical approval from the 
Institutional Review Board of our institution. This comparative 
study consisted of 60 patients divided into two equal groups. 
30 patients who underwent traditional prone PCNL and 
30 patients who underwent supine PCNL during the study 
period were randomly assigned in the study as prone or 
supine groups. The inclusion criteria consisted of patients 
of both sexes, aged 18 years or older, undergoing PCNL for 
single renal stones measuring between 15 and 25 mm, with 
a radiologically confirmed diagnosis of renal calculi during the 
study period. Pediatric age group patients (<18 years), patients 
with active urinary tract infections, bleeding disorders, and 
complex anatomy like horseshoe kidney, pelvic kidney were 
excluded from the study. A prophylactic dose of intravenous 
Piperacillin-Tazobactam (4.5 g) was administered 30 minutes 
prior to the induction of anesthesia. Both prone and supine 
PCNLs were conducted under spinal anesthesia. For Prone 
PCNL following anesthesia, patients were initially placed in 
the lithotomy position. Cystoscopy was performed to insert 
a 6 Fr open-ended straight-tip ureteral catheter (Indovasive) 
into the ipsilateral pelvicalyceal system under fluoroscopic 
guidance. A retrograde pyelogram was performed, followed by 
calyceal selection and puncture under fluoroscopic guidance 
using a two-part needle. A 0.035" Terumo guidewire was then 
advanced into the collecting system. The choice of calyx and 
number of punctures were based on the size and location of 
the renal calculi. Tract dilation was performed using a screw 
fascial dilator, followed by placement of an Amplatz sheath of 
18 Fr. Nephroscopy was conducted using a 12 Fr (Karl Storz) 
rigid nephroscope.

In the Supine PCNL group, patients were positioned in 
the modified Valdivia position. Cystoscopy and urethral 
catheterization was performed as prone PCNL, followed by 
calyceal selection. Puncture done by same as supine position 
using two path needle. The guidewire was then advanced into 
the upper ureter to maintain tract access. Tract dilation was 
performed using a screw fascial dilator, followed by placement 
of an Amplatz sheath of 18 Fr. Nephroscopy was conducted 
using a 12 Fr (Karl Storz) rigid nephroscope. Stones were 
visualized and fragmented using a pneumatic lithotripter (Nidhi) 
in both cases. Finally, the stone fragments were extracted 
using grasping forceps or flushed out with an irrigation pump.  
Operative time was defined as the duration from ureteral 
catheterization to the completion of the procedure. On the 
first postoperative day, the Foley catheter was removed. If a 
nephrostomy tube had been placed, it was typically removed 
on the second postoperative day. Patients who were stable—
afebrile, comfortable, and with a dry nephrostomy site (for 
patients who underwent standard PCNL) were discharged on 
the same day as nephrostomy removal. Double-J (DJ) stents 
were removed after a four-week interval. A stone-free status 
was defined as the absence of residual stones on X-ray KUB or 
ultrasonography (USG) at the one-month follow-up. Residual 

fragments measuring ≤4 mm and deemed non-obstructive 
on imaging were considered clinically insignificant. Patients 
with significant residual stones were scheduled for either 
Retrograde Intrarenal Surgery (RIRS) or a second-stage PCNL. 
Postoperative complications were categorized using the 
Modified Clavien-Dindo Classification System.4 Collected data 
included patient demographics, stone-free rate, stone volume, 
operative time, access time, irrigation volume, and the drop in 
hemoglobin levels pre- and postoperatively.

SPSS software package (versions 16.0) was used for all statistical 
analyses. The results were expressed as the mean ± standard 
deviation and range. Fisher’s exact test and student's T test 
were applied to find out the significant differences between 
the two groups. p value < 0.05 was considered statistically 
significant.

RESULTS

In this study, a total of 60 patients undergoing percutaneous 
nephrolithotomy (PCNL) were equally divided into two groups: 
prone (n = 30) and supine (n = 30) positions. The demographic 
and baseline characteristics were comparable between the 
two groups. The mean age of patients in the prone group was 
47.3 ± 12.5 years, while in the supine group it was 49.1 ± 11.8 
years (p = 0.52). The proportion of male patients was 70% in 
the prone group and 66.7% in the supine group (p = 0.78). The 
mean body mass index (BMI) was 26.4 ± 3.2 kg/m² in the prone 
group and 25.9 ± 3.6 kg/m² in the supine group (p = 0.47). 
The average stone size was similar between the two groups, 
measuring 22.1 ± 6.3 mm in the prone group and 21.8 ± 5.9 
mm in the supine group (p = 0.83). Stone laterality was also 
comparable, with right/left distribution of 17/13 in the prone 
group and 16/14 in the supine group (p = 0.79). The prevalence 
of diabetes mellitus was 20% in the prone group and 16.7% in 
the supine group (p = 0.73), while hypertension was observed 
in 23.3% and 26.7% of patients, respectively (p = 0.77). The 
distribution of ASA (American Society of Anesthesiologists) 
scores (I/II/III) was 10/15/5 in the prone group and 9/16/5 in 
the supine group (p = 0.96). Previous history of renal surgery 
was noted in 13.3% of prone and 10% of supine patients (p 
= 0.68). These findings indicate no statistically significant 
differences in demographic or clinical baseline characteristics 
between the two groups (Table I).

Demographic 
Parameter

Prone PCNL 
(n=30)

Supine 
PCNL 

(n=30)
p-value

Age (years, mean ± SD) 47.3 ± 12.5 49.1 ± 11.8 0.52

Male (%) 21 (70%) 20 (66.7%) 0.78

BMI (kg/m², mean ± SD) 26.4 ± 3.2 25.9 ± 3.6 0.47

Stone size (mm, mean 
± SD) 22.1 ± 6.3 21.8 ± 5.9 0.83

Laterality (Right/Left) 17/13 16/14 0.79

Diabetes Mellitus (%) 6 
(20%)

5 
(16.7%) 0.73
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Hypertension (%) 7 
(23.3%)

8 
(26.7%) 0.77

ASA Score (I/II/III) 10/15/5 9/16/5 0.96

Previous Renal Surgery 
(%)

4 
(13.3%)

3
 (10%) 0.68

Table I:  Comparison of Demographic and Baseline Characteristics 
Between Prone and Supine PCNL Groups

In terms of surgical outcomes, the stone-free rate was higher 
in the prone PCNL group (90%) compared to the supine group 
(80%), although the difference was not statistically significant 
(p = 0.3). Blood transfusions were required in 10% of patients 
in the prone group and 3.3% in the supine group (p = 0.3). 
Postoperative complications were observed in 16.7% of patients 
undergoing prone PCNL and in 10% of those undergoing supine 
PCNL, with no significant difference between the groups (p = 
0.44). These findings suggest comparable surgical efficacy and 
safety profiles between the two patient positions (Table II).

Variable Prone PCNL 
n (%)

Prone PCNL 
n (%) p-value

Stone Free Rate 27
 (90%)

24 
(80%) 0.3

Transfusion 3 
(10%)

1 
(3.3%) 0.3

Complications 5 
(16.7%)

3 
(10%) 0.44

Table II: Comparison of Surgical Outcomes between Prone and 
Supine PCNL Groups

The mean operative time was significantly longer in the prone 
group (95 ± 15 minutes) compared to the supine group (80 ± 12 
minutes), with a statistically significant difference (p = 0.001). 
The mean hemoglobin (Hb) drop was also greater in the prone 
group (1.8 ± 0.6 g/dL) than in the supine group (1.4 ± 0.5 g/
dL), showing a significant difference (p = 0.010). Additionally, 
the average duration of hospital stay was slightly longer in the 
prone group (3.5 ± 1.0 days) compared to the supine group 
(3.0 ± 0.8 days), which was statistically significant (p = 0.040) 
(Table III).

Variable Prone n 
(%)

Supine 
n (%) p-value

Operative Time (minutes) 95 ± 15 80 ± 12 0.001

HB Drop (g/dL) 1.8 ± 0.6 1.4 ± 0.5 0.010

Hospital Stay (days) 3.5 ± 1.0 3.0 ± 0.8 0.040

Table III: Comparison of Operative and Postoperative Parameters 
between Prone and Supine PCNL Groups

DISCUSSION

In the present study, the stone-free rate (SFR) was higher 
in the prone percutaneous nephrolithotomy (PCNL) group 
(90%) compared to the supine group (80%), although the 

difference was not statistically significant (p = 0.3). This 
finding is consistent with the results reported by Kumar et 
al., who observed SFRs of 88.6% and 81.4% in the prone and 
supine groups, respectively, without statistical significance.5 
Similarly, a 2024 propensity score-matched analysis by Choi 
et al. reported SFRs of 74.3% for supine and 65.7% for prone 
PCNL (p = 0.356).6 Sofer et al also demonstrated comparable 
stone clearance rates between the two positions.7 Conversely, 
Shao and Chang, in their meta-analysis, found no significant 
difference in SFR between the lateral decubitus and prone 
positions.8 Notably, Valdivia-Uria et al, who first introduced 
the supine PCNL technique, reported favorable outcomes with 
supine PCNL, particularly emphasizing ergonomic advantages 
and improved access to lower pole stones.9

A statistically significant difference in operative time was 
observed, with the supine group demonstrating a shorter mean 
duration (80 ± 12 minutes) compared to the prone group (95 
± 15 minutes, p = 0.001). This aligns with the findings from 
the CROES PCNL Global Study by de la Rosette et al, which 
analyzed over 5,800 procedures and concluded that supine 
PCNL is generally associated with reduced operative time due 
to easier patient positioning and the feasibility of simultaneous 
retrograde ureteroscopy.10 Micali et al also reported reduced 
operative times in supine PCNL, attributing this to better 
anesthetic control and the avoidance of intraoperative 
repositioning.11 Chapagain et al reported operative times of 
44.63 ± 12.44 minutes for supine and 53.02 ± 12.67 minutes for 
prone groups, with statistical significance.12 Miah Md et al found 
a significantly shorter operative time in the supine group (74.67 
± 11.94 minutes) compared to the prone group (90.33 ± 8.70 
minutes).13 Similarly, Paudyal et al reported a mean operative 
time of 76.63 ± 12.42 minutes in the supine group versus 90.02 
± 12.67 minutes in the prone group, with a mean difference 
of 16 minutes.14 Choi et al also found operative times of 85.5 
± 25.2 minutes for supine and 96.4 ± 25.8 minutes for prone 
PCNL (p = 0.012).6 A 2024 randomized trial by Kara et al further 
confirmed shorter operative times and hospital stays for the 
supine approach.15 Kannan et al. similarly reported a significant 
reduction in operative time with supine PCNL (p < 0.001).16

Postoperative complications were slightly higher in the prone 
group (16.7%) compared to the supine group (10%), though 
this difference was not statistically significant (p = 0.44). 
Paudyal et al reported overall complication rates of 15.62% 
in the supine group and 25% in the prone group.14 According 
to Miah Md et al, both blood transfusion requirements and 
complication rates were slightly higher in the supine group, but 
these differences were not statistically significant.13 Chapagain 
et al observed similar rates of postoperative fever and septic 
complications in both groups.13 These results are corroborated 
by a meta-analysis conducted by Zhang et al, which found no 
significant difference in overall complication rates between the 
supine and prone positions.17 Kannan et al also noted slightly 
higher early and late complication rates, such as postoperative 
fever or hematuria, in the supine group.16 Choi et al reported 
overall complication rates of 8.6% in the supine group and 
4.3% in the prone group (p = 0.301).6
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In our study, the mean hemoglobin drop was significantly 
lower in the supine group (1.4 ± 0.5 g/dL) compared to the 
prone group (1.8 ± 0.6 g/dL, p = 0.010), suggesting reduced 
intraoperative blood loss. This aligns with findings from the 
meta-analysis by Shao and Chang.8 De Sio et al reported 
complication rates of 20.5% for supine and 13.9% for prone 
PCNL18 while Falahatkar et al observed rates of 27.5% for supine 
and 30% for prone PCNL.19 In our study, blood transfusion rates 
were higher in the prone group (10% vs. 3.3%), although not 
statistically significant (p = 0.3). This observation is in line with 
Tay et al, who reported lower transfusion rates in the supine 
group, attributing this to improved renal access and reduced 
parenchymal trauma.20 Liu L reported transfusion rates of 
27.6% in the supine group and 18.2% in the prone group 2 while 
Mak et al found that patients in the prone group required more 
transfusions than those in the supine group (27.5% vs. 7.5%).21 
Miah Md et al, however, reported nearly identical transfusion 
rates between the two groups (20.0% in prone and 16.7% in 
supine; p = 1.000).13

The mean hospital stay was also shorter in the supine group 
(3.0 ± 0.8 days) compared to the prone group (3.5 ± 1.0 days, 
p = 0.040). Manohar et al similarly reported shorter recovery 
times and earlier ambulation with the supine approach.22 This 
is supported by Kara et al, who found reduced hospital stays in 
supine PCNL patients.15 Paudyal et al found significantly shorter 
hospital stays in the supine group (2.40 ± 0.74 days) compared 
to the prone group (3.20 ± 0.92 days, p < 0.001).14 However, 
Mulay et al reported no significant difference in hospital stay 
between supine (2.76 days) and prone (2.64 days) PCNL (p = 
0.44).23 Miah Md et al reported a significantly longer hospital 
stay in the prone group (3.10 ± 0.61 days) compared to the 
supine group (2.30 ± 0.47 days).13

Taken together, our findings support the growing body of 
evidence that while both prone and supine PCNL are effective 
and safe, the supine position may offer certain peri-operative 
advantages such as reduced operative time, less blood loss, 
and quicker recovery. Nevertheless, the choice of position 
should remain individualized, based on patient anatomy, stone 
characteristics, and the surgeon’s expertise.

LIMITATIONS

This study was conducted at a single tertiary care center, which 
may limit the generalizability of the findings to other settings 
with different patient populations or surgical expertise. The 
non-randomized design, limited follow-up, and the use of 
X-ray KUB instead of computed tomography (CT) scan for stone 
clearance evaluation due to financial constraints and radiation 
exposure may potentially affecting accuracy of the findings.

CONCLUSION

Both prone and supine positions are effective and comparable 
for performing percutaneous nephrolithotomy. The prone 
position demonstrated a slightly higher stone clearance rate, 
whereas the supine position was associated with shorter 
operative time and reduced blood loss. Therefore, the selection 
of patient positioning should be individualized, taking into 

account anatomical considerations, surgeon expertise, and 
institutional capabilities.
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Risk Factors for Meconium Aspiration Syndrome among the Babies Born Through Meconium-Stained 
Amniotic Fluid 

Gupta MM, KC Rajesh, Sah SN

ABSTRACT

Introduction: Meconium aspiration syndrome occurs as complications in babies born through meconium-stained amniotic fluid. 
It presents as early onset respiratory distress mainly seen in the term and near-term infants due to the poor compliance of lungs 
and hypoxia which may be mild to severe. Acute or chronic hypoxia and/or infection can result in the passage of meconium in  
utero. Meconium aspiration before or during birth can obstruct airways, interfere with gas exchange, cause respiratory distress. 
The common risk factors include postdated pregnancy, Hypertensive disease of pregnancy, small for gestational age (SGA), gesta-
tional diabetes and maternal drug abuse. Aims: To study the risk factors for meconium aspiration syndrome, and the complications 
in the neonates born through meconium stained fluid. Methods: TA hospital based cross-sectional study was conducted in the  
department of pediatrics involving term and post-term inborn neonates born through meconium stained amniotic fluid at 
Nepalgunj Medical College from November 2024 to May 2025. Results: Total 300 babies were delivered with meconium stained  
amniotic fluid, among which 40 (13.4%) babies develop meconium aspiration syndrome. Among maternal risk factors for meco-
nium aspiration syndrome premature rupture of membrane was most common and statistically significant, which was seen in 15 
(37.5%) cases. Fetal risk factors were non-vigorous baby at birth, need of resuscitation at birth (70%), hypoxic ischemic encepha-
lopathy (30%) and they showed statistically significance. Babies born through meconium-stained amniotic fluid showed respiratory 
distress as the main complication accounting for 57.5%, followed by sepsis (30%). Among babies who developed meconium aspi-
ration syndrome 35 (87.5%) improved and were discharged, remaining 5 (12.5%) showed no improvement. Conclusion: Maternal  
risk factors for meconium aspiration syndrome were premature rupture of membrane, prolonged labor, mode of delivery. Non 
vigorous baby at birth, need of resuscitation were major risk factors. Respiratory distress was the main complication seen in babies 
born through meconium-stained amniotic fluid.
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INTRODUCTION

Meconium aspiration syndrome (MAS) is a serious condi-
tion that occurs in a new born when they inhale a mixture of  
meconium and amniotic fluid into the lungs around the time of 
delivery. Meconium aspiration syndrome (MAS) is a term used 
for the respiratory distress occurring in newborn infants born 
to pregnancies complicated by meconium-stained amniotic 
fluid1. It is mainly seen in the term and near-term infants and 
presenting with early onset respiratory distress due to the poor 
compliance of lungs and hypoxia, radiologically presenting as 
opacities in lung fields and hyperinflammation.2 The common 
risk factors include postdated pregnancy, Hypertensive dis-
ease of pregnancy, small for gestational age (SGA), gestational  

diabetes and maternal drug abuse.24 Persistent pulmonary hyper-
tension of newborn is severe complication of baby with MAS It is a 
sign of fetal distress and needs immediate evaluation and manage-
ment. The degree of severity of MAS has been described as Mild 
MAS is defined as disease requiring<40% oxygen for<48hours. 
Moderate MAS is defined as disease requiring >40% oxygen for 
>48 hours without air leak and Severe MAS is defined as disease 
requiring assisted ventilation for >48 hours often associated with 
persistent pulmonary hypertension.23 MAS is defined by the fol-
lowing criteria:22 

• Respiratory distress (tachypnea, grunting and/or retractions);

• Requirement for supplemental oxygen to maintain hemoglo-
bin oxygen saturation >92%;
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• Requirement for supplemental oxygen beginning prior to 2 
hours of life, and lasting at least 12 hrs;

• Absence of congenital anomalies of the airway or heart.

This study was done with the aim of finding the risk factors for 
meconium aspiration syndrome among babies born through 
meconium stained amniotic fluid (MSAF).

METHODS

This study was hospital based cross-sectional study, conducted  
in Department of Pediatrics, Nepalgunj Medical College Teach-
ing Hospital, Nepal, done from November 2024 - May 2025. 
All inborn neonates (term and post term- 37 weeks- 42 weeks) 
born through meconium-stained amniotic fluid (MSAF) during 
the study period were taken for study. Preterm babies, gross 
life threatening any congenital anomalies, out born babies 
were excluded from study. Convenient sampling technique was 
used. Written informed consent was taken in local language. 
Ethical clearance was obtained from institutional review com-
mittee (NGMC) before starting the study. Detailed demograph-
ic and clinical profile were taken for those who fell in the in-
clusion criteria. Detailed examinations were done and findings 
were recorded. A detailed maternal history was elicited to find 
out the possible risk factors in the development of MAS in ba-
bies born through MSAF, like PROM, pregnancy induced-hy-
pertension, smoking, gestational diabetes, oligohydramnios, 
prolonged labor, thyroid diseases, heart diseases. Natal history 
was taken to find out the mode of delivery and interventions, 
if any for instrumental delivery. Similarly fetal risk factors for 
MAS like weight of baby, sex, need for resuscitation, develop-
ment of HIE, DOWNE’S score were recorded. DOWNE’S score 
looked for cyanosis, retraction, expiratory grunt, air entry, re-
spiratory rate. The scores given as 0,1,2 if present, score > 4 
indicates respiratory distress. Other complications developed 
in babies with MSAF were recorded.

Statistical Analysis

After completion of data collection, the questionnaires were 
checked for completeness and the filled format was handled 
with great care, stored, and coded for further analysis. All data 
were recorded and analyzed in Statistical package for social 
science (SPSS) version22, entered in Microsoft excel 2007. For 
inferential statistics: association between the risk factors and 
MAS was calculated, where p<0.05 was taken significant by  
using the chi- square test. Data analysis was done by descrip-
tive statistics as mean, SD, median, range and percentage. Com-
parison was done by applying Chi-square test. Significance was  
assessed at 5% level of significance (p<0.05). Microsoft word and 
excel were used to generate graphs, tables, and master charts. 

RESULTS

Out of two thousand three hundred and ten (2310) deliveries 
during the six months study period, three hundred (300) were 
delivered with meconium stained amniotic fluid (13%). Out 
of 300 MSAF babies, 40(13.4%) babies developed MAS. The  
following data were observed and analyzed. The major  

maternal risk factors for MAS were PROM, prolonged  
labour, mode of delivery and other risk factors are mentioned in 
table I.

Risk factors Number Percentage (%)

 PROM 45 15

>1 Risk factors 26 8.7

Hypertension 19 6.3

Diabetes 15 5

Oligohydramnios 10 3.3

Prolonged Labour 8 2.6

Anemia during pregnancy 3 1

CVS Disease 2 0.6

None 155 51.6

CVS: Cardiovascular system

Table I: Maternal risk factors for MAS

Variables 
(Risk factors)

Category MAS Percentage % P value

Age group 
(years)

<20 7 17.5

>0.00521-30 31 77.5

>30 2 5

Parity Primigravida 30 75
>0.005

Multigravida 10 25

Gestational age
(weeks)

37-40 13 32.5

>0.00540 +1 – 42 22 55

>42 5 12.5

Mode of delivery

VD 19 47.5

<0.005LSCS 16 40

Instrumental 5 12.5

Maternal illness

Diabetes
Present 2 5 >0.005

Absent 38 95

Hypertension
Present 5 12.5 >0.005

Absent 35 87.5

Anemia
Present 1 2.5 >0.005

Absent 39 97.5

Heart disease
Present 1 2.5 >0.005

Absent 39 97.5

Oligohydramnios
Present 6 15 >0.005

Absent 34 85

PROM
Present 15 37.5 <0.005

Absent 25 62.5

Prolonged labour
Present 4 10 <0.005

Absent 36 90
PROM- Premature rupture of membrane, CVS-Cardiovascular system,<0.005= statistically significant

Table II: Association of maternal risk factors with MAS
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When the maternal risk factors were compared with babies hav-
ing MAS, it was found that mode of delivery, PROM, and pro-
longed labour were statistically significant (<0.005) other risk 
factors were not found to be statistically significant (Table-II)

Figure1: Mode of delivery (N-40)

Out of the 40 babies with MAS, 47.5% of babies were born 
through Vaginal delivery (Figure-1)

Risk factors Category MAS
Percentage

%
p-value

Weight(kg)
<2.5 8 20 >0.005

>2.5 32 80

Sex
Male 28 70 >0.005

Female 12 30

Fetaldistress

Tachycardia
Present 0 0 >0.005

Absent 40 100

Bradycardia
Present 2 5 >0.005

Absent 38 95

Decreased 
movement

Present 2 5 >0.005

Absent 38 95

Resuscitation
Present 28 70 <0.005

Absent 12 30

Downe’sscore

≤4 20 50 <0.005

>4 8 20

None 12 30

HIE
Present 12 30 <0.005

Absent 28 70

HIE- Hypoxic ischemic encephalopathy, <0.005= statistically significant

Table III: Association of fetal risk factors with MAS

Fetal risk factors like condition of the baby at birth, need of 
resuscitation, DOWNE’S score, development of HIE were statis-
tically significant (<0.005). Fetal weight, sex, fetal tachycardia, 
fetal bradycardia and decreased movements were statistically 
not significant. ( Table III)

Complications: MSAF babies who developed MAS (40) were 
associated with development of complications which included 

respiratory distress as the main complication accounting for 
57.5 % and pneumonia in 5% followed by sepsis (30%), hypoxic 
ischemic encephalopathy (25%), and meningitis (10%). 10% of 
babies with MAS did not develop any complications. (Figure 2)

Figure 2: Complications  babies born with MSAF

Outcomes of babies: All babies born with meconium stained 
amniotic fluid, but didn’t develop MAS, were healthy and dis-
charged. Among 40 babies who developed MAS, 5 (12.5%) 
showed no improvement, so 3 went in left against medical ad-
vice and 2 of them expired. However, 35(87.5%) improved and 
were discharged. 

DISCUSSION

Out of 300 MSAF babies, 40 (13.4%) babies developed MAS. 
This was similar to the result of study conducted by Gauchan 
E et al where MSAF was seen in 13.4% and MAS developed in 
1.13% of total deliveries; 8.4% of babies born through meco-
nium-stained liquor.4 The study done by Bhat R Y showed MAS 
occurred in 11.3% of babies born through MSAF5 while in other  
studies it varied from 1% to 38.5%.6-10

In our study, postdated pregnancy was seen in 156 (52%) out 
of the MSAF but was statistically not significant. Overall, the 
percentage of MAS in term babies was (12.9%), but postdated 
and post-term groups when combined showed higher frequen-
cy of MAS (17%).

In Gauchan E et al study, postdatism was seen in 36 (46.2%) 
cases but this was statistically not significant, similar finding 
was seen in our study in which MAS was seen with the increas-
ing gestational age, but no association was seen between the 
gestational age and development of MAS.4 Greenwood C et al 
also found meconium passage is more common with increasing 
gestationage.11 In our study, maternal age and parity of moth-
ers were statistically not significant, no association was present 
between development of MAS and age, parity of the mother  
which was similar to other studies.12,14 A similar study con-
ducted by Sundaram R et al showed no association between  
maternal age, gestational age, parity with MAS.13 In our study 
association between mode of delivery and MAS was statisti-
cally significant, MAS was more common in babies delivered 
via vaginal delivery. Some studies have shown MAS to be 
more common in babies born through vaginal route.14 In the 
study done by Raju V et al16, majority of MSAF babies were 
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delivered through cesarean section similar to the study done by 
of Gupta V et al.10 In our study, out of 40 MAS cases, 28 (14.8%) 
were males and 12 (10.8%) female. Gender was not found to be 
statistically significant risk factor for MAS In a study by Milind B 
et al, male were more in numbers than females and the male to 
female ratio was 1.93:1.17 In study by Rajput S S et al  high prev-
alence of MSAF was seen in male neonates with an incidence of 
65.2%.18 In our study, PROM (50%) and prolonged labor (50%) 
was found to be significant. Naveen et al found prolonged  
labour to be a significant risk factor for meconium-stained amniot-
ic fluid.19 A similar study by Gurubacharya S M et al, PROM was a 
significant risk for the development of MAS.20

In our study various fetal risk factors were significantly associated 
with MSAF i.e., non-vigorous babies at the time of birth, mode 
of resuscitation, low APGAR score at 1 & 5min, DOWNE’S score 
and HIE. Twenty percent (20%) of babies with MSAF had low Ap-
gar scores in the study  done by Mundraetal.21 In a similar study 
conducted by Gurubacharya S M et al, found APGAR score at 1,5 
minute and requirement of resuscitation as significant factors con-
tributing to increased incidence of MAS.20 In our study 5 (12.5%) 
babies did not show improvement and 2 (0.6%) expired which was 
similar  to study done by  Gupta V et al.10

CONCLUSION

Babies born with MSAF developing MAS had both maternal 
and fetal risk factors. Major maternal risk factor were prema-
ture rupture of membrane,  prolonged labour, mode of deliv-
ery, major fetal risk factors were  non vigorous baby at birth, 
need of resuscitation were significant  risk factors. Most of ba-
bies developed respiratory distress as main complication.
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Thyroid Dysfunction in Individuals with Type 2 Diabetes Mellitus and Its Relationship with 
Diabetic Nephropathy: A Hospital Based Cross-Sectional Study

Shrewastwa MK1, Mahat AK2, BK SK3, Sah B1, Karn SL4

ABSTRACT 

Introduction: People diagnosed with type 2 diabetes mellitus have a heightened susceptibility to thyroid-related issues. For 
these individuals, hypothyroidism can exacerbate microvascular complications like diabetic nephropathy, and the combination 
of diabetes and hypothyroidism significantly elevates the risk of cardiovascular problems. Conducting screenings for thyroid 
dysfunction in type 2 diabetic patients allows for the early identification and management of hypothyroidism. Aims: To evaluate 
how common thyroid dysfunction is among those with type 2 diabetes and to explore the possible relationship between thyroid 
issues and complications associated with diabetes like diabetic nephropathy. Methods: This study was a cross-sectional analysis 
conducted at the Department of biochemistry with collaboration to medicine of Nepalgunj medical college & teaching hospital, 
kohalpur, from June 2024 to May 2025. It included 400 outpatients with type 2 diabetes mellitus who had no previous history 
of thyroid disorders, chronic liver disease, or acute illnesses. All participants were evaluated for diabetic complications, such as 
nephropathy. Furthermore, thyroid function tests were performed on all participants using the chemiluminescence immunoassay 
technique. Results: The prevalence of thyroid dysfunction among individuals with type 2 diabetes mellitus was identified to 
be 34.5%. Hypothyroidism was identified in 28% of the participants, whereas 6.5% were diagnosed with hyperthyroidism. The 
occurrence of thyroid dysfunction was notably higher in women compared to men. Additionally, a significant relationship was 
established between thyroid dysfunction and diabetic complications, specifically nephropathy, within the study group (P<0.05).
Conclusion: There is a statistically significant relationship between thyroid dysfunction and diabetic nephropathy, indicating that 
individuals with diabetes who also have thyroid dysfunction are at a higher risk of developing nephropathy.

Keywords: Nephropathy, thyroid dysfunction, type 2 diabetes mellitus & Neuropathy
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ORIGINAL ARTICLE

INTRODUCTION

Patients with type 2 diabetes mellitus (T2DM) are more prone to 
developing thyroid disorders1,  particularly hypothyroidism, due 
to underlying insulin resistance. This coexisting condition can 
worsen diabetes-related complications, such as dyslipidemia, 
hypertension and cardiovascular diseases.2 Timely detection 
and management of thyroid dysfunction in diabetic patients 
is essential to prevent the progression of diabetic related 
complications.3 Screening for hypothyroidism is simple, 

requiring only a blood test, and can be routinely carried out 
in primary care settings. Early diagnosis and treatment may 
help stabilize blood glucose and lipid levels, improving overall 
outcomes. Subclinical hypothyroidism has been linked to an 
increased risk of diabetic nephropathy and cardiovascular 
problems in T2DM patients.4,5 Furthermore, the coexistence 
of hypothyroidism and diabetes can exacerbate microvascular 
complications, including retinopathy and neuropathy, 
primarily due to lipid metabolism disturbances.6 Recent 
studies have identified varying prevalence rates of diabetic 
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nephropathy, such as 13% in one study population7, 16.6% in 
Enugu (Nigeria)8 and 72.6% in Benin (Nigeria).9 Interestingly, 
one of these studies found a significant association between 
thyroid dysfunction and diabetic nephropathy7; supporting 
previous findings that hypothyroidism may be a contributing 
risk factor.10 Despite global research efforts, there remains a 
gap in data specific to Nepal, particularly in the mid-western 
region. To address this, the current study aims to assess the 
prevalence of thyroid dysfunction among T2DM patients in 
mid-western Nepal and explore its relationship with diabetic 
complications, especially nephropathy. This research seeks to 
provide localized insight that could support early intervention 
strategies in this population.

METHODS

This Hospital based cross-sectional study was carried out 
among patients with type 2 diabetes mellitus who visited the 
biochemistry laboratory at the Biochemistry Department of 
Nepalgunj Medical College and Teaching Hospital, located in 
Kohalpur, Banke, from June 2024 to May 2025. The research 
received approval from the Institutional Review Committee 
(IRC Ref. No. 10/081-082).

The minimum sample size was estimated at 358 participants, 
derived from the previously documented prevalence of 
thyroid dysfunction in diabetic patients, which was 36.84%.11 

This calculation was done with a desired absolute precision 
of 5% and a significance level of 5%. A convenience sampling 
approach was adopted to select diabetic patients from the 
outpatient department of medicine. Patients were excluded 
from the study if they had acute illness, chronic liver disease,a 
history of other diseases, hyperlipidemia, were pregnant, had 
hypertension, were undergoing corticosteroid treatment, 
or were on medications that could affect thyroid function. 
Diabetes mellitus diagnoses adhered to the criteria established 
by the American Diabetes Association (ADA).12

Data collected from each patient included demographic 
details (age and sex), anthropometric measurements (height, 
weight, BMI), as well as blood pressure readings (systolic and 
diastolic), duration of diabetes, family history of diabetes and 
thyroid conditions, and lifestyle factors such as alcohol use 
and smoking habits. Body Mass Index (BMI) was calculated 
by dividing weight (in kg) by the square of height (in meters). 
Participants with a BMI between 25 and 29.9 kg/m² were 
categorized as overweight, while those exceeding 30 kg/m² 
were classified as obese. Blood pressure was recorded using a 
digital sphygmomanometer, with values above 140/90 mm Hg 
indicating hypertension. A venous blood sample of 5 mL was 
collected from each participant following an overnight fast 
for biochemical evaluation. Analysis of fasting serum samples 
included measuring serum thyroid stimulating hormone 
(TSH), free triiodothyronine (free T3), and free thyroxine (free 
T4) via chemiluminescent immunoassay technology (using 
ADVIA Centaur XP from Siemens Healthcare Global, USA). The 
normal reference ranges for TSH, free T3, and free T4 were 
established as 0.35-4.5 mIU/L, 2.3- 4.2 pg/mL, and 0.89-1.76 
ng/dL, respectively. Subclinical hypothyroidism was defined as 

TSH levels between 5-10 mIU/L with normal free T3 and T4, 
whereas overt hypothyroidism was indicated by TSH levels 
above 10 mIU/L accompanied by low free T3 and T4. Subclinical 
hyperthyroidism was characterized by low TSH with normal 
free T3 and T4, while overt hyperthyroidism was identified 
by low TSH and elevated free T4 levels. Blood glucose levels 
were assessed in the laboratory using the glucose oxidase-
peroxidase method, whereas, 2 mL of EDTA blood sample was 
taken for estimation of glycosylated hemoglobin (HbA1c)level 
in blood through high-performance liquid chromatography 
(Bio Rad Laboratories, USA).

Diabetic nephropathy was diagnosed based on measurement 
of estimated globular filtration rate (eGFR) and the presence of 
albuminuria, with microalbuminuria defined as urinary albumin 
excretion between 30 and 300 mg/day, and macroalbuminuria 
as excretion exceeding 300 mg/day. Microalbuminuria levels 
were evaluated using the nephelometry technique (Mispa i3) 
at the biochemistry laboratory.The 2009 CKD-EPI creatinine 
equation for estimating glomerular filtration rate (GFR) is: 

eGFR = 141 × min (Scr/k, 1)a × max(Scr/k, 1)-1.209 × 0.993Age 
× 1.018 [if female] × 1.159 [if Black]. 

Where,

• eGFR: Estimated GFR in mL/min/1.73 m². 

• Scr: Serum creatinine level in mg/dL. 

• k: A constant that varies based on sex (0.7 for females, 0.9 
for males). 

• a: A constant that varies based on sex (-0.329 for females, 
-0.411 for males). 

• Min(Sc/k, 1): The minimum value between (Sc/k) and 1. 

• Max(Scr/k, 1): The maximum value between (Scr/k) and 1. 

• Age: Patient's age in years. 

• 1.018: A modifier applied if the patient is female. 

1.159: A modifier applied if the patient is Black

Statistical analysis:

Continuous variables, including age, duration of diabetes, 
BMI, and HbA1c, were reported as means with standard 
deviations (SD). Categorical variables, such as the prevalence 
of thyroid dysfunction, hypertension, obesity, and diabetic 
complications, were expressed as percentages and analyzed 
using the Chi-square test (χ²). All statistical analyses were 
performed at a 5% significance level, with p-values lower than 
0.05 considered statistically significant.

RESULTS

The study involved a total of 400 participants, with their 
primary characteristics summarized in Table I. On average, 
the individuals had been living with diabetes for 14.3 years 
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(±6.75), and their mean glycosylated hemoglobin (HbA1c) 
level was recorded at 9.64% (±2.01). The research indicated 
that 34.5% of the participants (138 individuals) experienced 
thyroid dysfunction. Figure 1 illustrates the results of 
the thyroid function tests, revealing that the majority of 
participants (65.5%) had normal levels of TSH, free T3, and 
free T4. Subclinical hypothyroidism and overt hypothyroidism 
were found in 16% and 12% of participants, respectively, while 
subclinical hyperthyroidism and overt hyperthyroidism were 
present in 3.5% and 3% of individuals respectively.

Table II presents detailed information regarding participant 
demographics, including age, family history of diabetes, 
duration of diabetes, glycemic control, and gender distribution. 
The largest proportion of diabetic patients was found in 
the 41 to 70-year age range. Additionally, the table outlines 
the prevalence of thyroid dysfunction in relation to various 
factors, showing that women exhibited a higher incidence of 
both hypothyroidism and hyperthyroidism compared to men. 
Hypothyroidism was particularly prevalent among those with 
diabetes for longer than five years, whereas hyperthyroidism 
was more frequently observed in individuals with diabetes 
for more than ten years. The analysis revealed statistically 
significant relationship between thyroid dysfunction and 
several factors: age (p<0.001), gender (p<0.001), duration of 
diabetes (p<0.001), family history of diabetes (p<0.001), and 
glycemic control (p<0.001). Furthermore, Table II indicates 
a statistically significant relationship between thyroid 
dysfunction and diabetic complications, particularly diabetic 
nephropathy (p<0.05), within the population of participants 
with Type 2 diabetes.

Characteristics Mean±SD/n 
(%)

Age(years) 55.07±13.08

Gender

Female 229 

(57.20 %)

Male 171

 (42.80 %)

Duration of Diabetes mellitus 
(years) 14.30±6.75

Body mass index (BMI) (kg/m2 ) 27.79 ± 3.16

Fasting blood glucose (FBG) (mg/dl) 182.41±74.96

Postprandial Blood glucose (PPBG) 
(mg/dl) 293.79± 104.89

Glycated hemoglobin(HbA1c) % 9.64±2.01

Total no. of people with thyroid 
dysfunction 138 (34.50%)

Thyroid function test

FT3(pg/
ml) 2.90±0.88

FT4(ng/dl) 1.17±0.34

TSH(µIU/
ml) 7.92±7.71

Family history of DM
Yes

175 
(43.80%)

No
225 

(56.20%)

History of alcoholism
Yes

207 
(51.80%)

No
193

 (48.20%)

History of smoking
Yes

165
 (41.20%)

No
235 

(58.80 %)

Table I: Demographic and clinical characteristics of study 
population (n=400)

Figure1: Spectrum of Thyroid functions among Type 2 diabetic 
patients

Spectrum of thyroid function (N=400)

Thyroid function 
Characteristics

Euthyroid 

(n=262, 
65.5%)

Hyper-
thyroidism 

(n=26, 
6.50%)

Hypo-
thyroidism

(n=112, 
28.0%)

P-

value

Age group 
(years)

21-30
16 

(6.10 %)
0 0

31-40
40 

(15.30%)
0

4 
(3.60 %)

 41-50
61

 (23.30%)
0

23 

(20.50)

51-60 83 
(31.70%)

12 
(46.20%)

57 
(50.90%)
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Age group 
(years)

 61-70
21

 (8.0%)

8 

(30.80%)

23 
(20.50%)

<0.001 71-80 35 (13.40) 0
5 

(4.50%)

>80  6
6 

(23.10%)
0

Gender

Female
127 

(48.5%)

15 

(57.7 %)

87 

(77.7%)
<0.001

Male
135 

(51.5%)

11

 (42.3%)

25 

(22.3 %)

Family history 
of DM

Yes
87 

(33.20%)

11

 (42.30)

77 

(68.80%)
<0.001

No
175

 (66.8 %)

15

 (57.7%)

35 

(31.20%)

Duration of 
diabetes 

years

< 1 18 

(6.90%)
0

7 (

6.9%)

<0.001

1-5
60 

(22.90)
0 12 

(10.70%)

5-10 63

 (24%)

12 
(46.20%)

49

 (43.8%)

>10 121 
(46.2%)

14 
(53.80%)

44

 (39.3%)

 (HbA1c %)

6.5-7.0
24

 (9.20)
0 0

<0.001

7.10-
8.0

56

 (21.40)
0

8

 (7.10%)

8.1-9.0
48

 (18.30)

6

 (23.1%)

28 

(25 %)

>9 134 
(51.1%)

20

 (76.9%)

76

 (67.9%)

Nephropathy

Yes
31 

(11.8%)

16

(61.6%)

37

(33%)
<0.001

No
231 

(88.2%)

10

(38.5%)

75

(67%)

Table II: Relationship of Thyroid dysfunction with age, gender, 
duration of diabetes, glycemic status, Diabetic nephropathy and 

family history of thyroid disease in study participants (n=400)

DISCUSSION

The coexistence of diabetes mellitus (DM) and thyroid 
disorders is a well-recognized phenomenon. Both of these are 
among the most prevalent endocrine conditions encountered 
in clinical practice. Insulin resistance, a common feature in 
T2DM patients, is significantly implicated in the development 
of thyroid dysfunction. This dysfunction may manifest 
as hypothyroidism or hyperthyroidism, with subclinical 
hypothyroidism also prevalent among diabetic patients, 

potentially leading to complications such as retinopathy, 
neuropathy, and cardiovascular disease.13 Our findings revealed 
a prevalence of thyroid dysfunction in 34.5% of T2DM patients, 
which is notably higher than the prevalence rates reported in 
several other studies (ranging from 23.6% to 37%).11,14,15,16,17,18 

This variation may be attributed to regional disparities 
in ethnicity and dietary practices.19,20 Among the thyroid 
disorders identified, subclinical hypothyroidism was the most 
common at 16%, followed by clinical hypothyroidism (12%), 
clinical hyperthyroidism (3%), and subclinical hyperthyroidism 
(3.5%). These results are consistent with studies conducted in 
Nepal, India, and Bangladesh11, 14,18,21,22, indicating the necessity 
for routine screening of T2DM patients for concurrent thyroid 
dysfunction, given its significant impact on glycemic control 
and overall diabetes management.23

Our study found significant statistical relationship between 
thyroid dysfunction and factors such as age (p<0.001), gender 
(p<0.001), duration of diabetes (p<0.001), family history of 
diabetes (p<0.001), and glycemic control (p<0.001). According 
to Ogbonna et al, females with T2DM have a 3.8 times greater 
risk of developing thyroid dysfunction compared to males.7 

This is believed to be due to the influence of estrogen on 
thyroid follicular cells and thyroxine-binding globulin (TBG).24 

Our study supports this finding, as the significant relationship 
of thyroid disorders was higher among diabetic females (P < 
0.001) as compared to male, which is consistent with previous 
research.7,14, 15, 25 Bassyouni et al (2010) reported a higher 
prevalence of thyroid dysfunction in older individuals with type 
2 diabetes. Similarly, our study found an increase in thyroid 
dysfunction with age up to 70 years, after which it decreased, 
a pattern that aligns with the findings of Sahu Sulagna et al in 
their research.26

Elevated HbA1c levels, indicative of poor blood sugar control, 
have been strongly linked to the development of chronic 
complications in diabetes mellitus (DM).27,28 This study found 
a significant relationship between thyroid dysfunction and 
glycemic control. Specifically, individuals with type 2 DM and 
higher HbA1c levels were more prone to thyroid dysfunction 
compared to those maintaining good glycemic control 
(HbA1c < 7.0%). This pattern is consistent with findings from 
Ogbonna SU and Ezeani IU.7 The potential cause may lie in 
the detrimental effects of prolonged hyperglycemia on the 
hypothalamo-pituitary axis, which can disrupt or eliminate 
the nocturnal peak of thyroid-stimulating hormone (TSH).29 

Previous researches have also categorized both clinical and 
subclinical hypothyroidism as insulin-resistant conditions. For 
instance, Bazrafshan et al30 identified a significant correlation 
between HbA1c and TSH levels, aligning with our study's 
results. Similarly, Ardekani et al31 observed that HbA1c levels 
were significantly elevated in diabetic patients with thyroid 
disorders, which corresponds with our findings. Chronic 
hyperglycemia further inhibits the conversion of thyroxine (T4) 
to triiodothyronine (T3) by reducing the activity of thyroxine 
deiodinase.23 Schlienger et al32 also reported that poor glycemic 
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control (with HbA1c levels ≥ 12%) is associated with a condition 
known as "low T3 syndrome," resulting from impaired T4 to 
T3 conversion. This study identified a significant relationship 
between thyroid dysfunction and the duration of diabetes. This 
finding aligns with the research by Ogbonna SU and Ezeani IU.7 

It suggests that a longer duration of diabetes could increase the 
risk of developing thyroid dysfunction, potentially due to the 
adverse effects of prolonged hyperglycemia, which impairs the 
conversion of T4 to T3, contributing to thyroid dysfunction. This 
observation is consistent with the results of Telwani et al33, who 
reported a higher prevalence of thyroid disorders in individuals 
with diabetes lasting five years or more, compared to those 
with a shorter duration (75.9% vs. 24.1%). However, a study 
by Diez et al found no significant link between the presence of 
thyroid dysfunction and the duration of diabetes. 34

In addition to insulin resistance, autoimmunity can also play 
a role in the development of thyroid dysfunction in type 2 
diabetes mellitus. A study by Radaideh AR et al35 revealed that 
12.5% of diabetic patients had thyroid disease, with 8.3% of 
those with thyroid dysfunction testing positive for antibodies 
against thyroid peroxidase. This suggests that screening 
for asymptomatic thyroid dysfunction may be valuable in 
identifying thyroid disease in diabetic patients.

Hypothyroidism is believed to be linked to an increased risk of 
nephropathy and cardiovascular disease in diabetic patients. 
This was demonstrated in a study by Chen HS et al4, which 
found that subclinical hypothyroidism was a risk factor for both 
nephropathy and cardiovascular disease in type 2 diabetes 
patients.  Our studies showed significant relationship between 
thyroid dysfunction and nephropathy in Type 2 diabetic 
patients. In this study, 21% of patients with type 2 diabetes 
mellitus (DM) were found to have diabetic nephropathy. This 
is higher than the 16.6% prevalence reported by Ulasi et al in 
Enugu, Nigeria 8 and the 13% observed by Ogbonna and Ezeani 
in Nigeria7, but significantly lowers than the 72.6% prevalence 
reported by Onovughakpo-Sakpa et al in Benin, Nigeria.9 
This study found a significant relationship between diabetic 
nephropathy and thyroid dysfunction (p<0.05), indicating 
that patients with diabetic nephropathy are more likely to 
experience thyroid dysfunction compared to those without 
nephropathy. This result aligns with the findings of several 
other studies4,36,37 but contrasts with the various studies18,38 
which found no such association between diabetic nephropathy 
and thyroid dysfunction in type 2 diabetes patients. Thyroid 
dysfunction is frequently observed in patients with type 2 
diabetes, especially among those with long-duration diabetes, 
poor blood sugar control, older age, and women. Effectively 
managing thyroid dysfunction in these patients may help 
reduce overall morbidity and prevent the worsening of diabetic 
complications, such as nephropathy. 

LIMITATIONS

This study does not explore the underlying mechanisms linking 
thyroid dysfunction to nephropathy, such as the potential 

roles of inflammation or oxidative stress, which may limit the 
understanding of the pathophysiological connection between 
these conditions.

CONCLUSION

In this study, the prevalence of thyroid dysfunction 
among patients with type 2 diabetes mellitus was 34.5%, 
with hypothyroidism occurring more frequently than 
hyperthyroidism. A significant correlation was observed 
between thyroid dysfunction and the presence of diabetic 
complications, particularly nephropathy, in the study 
population.

REFERENCES

1. 	 Demitrost L, Ranabir S. Thyroid dysfunction in type 2 
diabetes mellitus: A retrospective study. Indian J Endocrinol 
Metab 2012; 16: S334 5.

2. 	 Donckier JE. Endocrine diseases and diabetes. In: Pickup JC, 
Williams G, editors. Textbook of Diabetes Mellitus. Chicester, 
U.K.: Blackwell Publishing Company; 2003. p. 21 7.

3. 	 Ghazali SM, Abbiyesuku FM. Thyroid dysfunction in type 2 
diabetics seen at the University College Hospital, Ibadan, 
Nigeria. Niger J Physiol Sci 2010; 25:173 9.

4. 	 Chen HS, Wu TE, Jap TS, Lu RA, Wang ML, Chen RL, et al. 
Subclinical hypothyroidism is a risk factor for nephropathy 
and cardiovascular diseases in type 2 diabetic patients. 
Diabet Med 2007; 24:1336 44.

5. 	 Walsh JP, Bremner AP, Bulsara MK, O’Leary P, Leedman PJ, 
Feddema P, et al. Subclinical thyroid dysfunction as a risk 
factor for cardiovascular disease. Arch Intern Med 2005; 
165:2467 72.

6. 	 Perros P, McCrimmon RJ, Shaw G, Frier BM. Frequency of 
thyroid dysfunction in diabetic patients: Value of annual 
screening. Diabet Med 1995; 12:622 7.

7. 	 Ogbonna SU, Ezeani IU. Risk Factors of Thyroid Dysfunction 
in Patients with Type 2 Diabetes Mellitus. Front. Endocrinol. 
(2019) 10:440. doi: 10.3389/fendo.2019.00440.

8.	 Ulasi II, Ijeoma CK. The prevalence of diabetic nephropathy 
in Nigerian patients with end-stage renal disease. J Cou 
Med. (1998) 3:40–2

9.	 Onovughakpo-Sakpa OE, Onyeneke EC, Olumese EF. 
Incidence of diabetic nephropathy in Southern Nigeria. J 
Med Sci. (2009) 9:264–9

10. 	 Oputa RN, Chinenye S. Diabetes mellitus: a global epidemic 
with potential solutions. Afr J Diabet Med. (2012) 20:2033–5.

11. 	 Kandel L, Shakya YL, Yadav M, ShahNA, Gupta S. Prevalence 
of Thyroid Dysfunction among Patients with Type II 
diabetes Mellitus in Tertiary Care Center: A Cross-sectional 
Descriptive Study. J Nepal Med Assoc 2024; 62(278):691-6.

12. 	 Diabetes Diagnosis & Tests | ADA. Accessed March 23, 2025. 
https://diabetes.org/about-diabetes/diagnosis

Shrewastwa et al.: Thyroid Dysfunction in Individuals with Type 2 Diabetes Mellitus and Its Relationship with Diabetic Nephropathy: A Hospital 
Based Cross-Sectional Study



JNGMC  Vol. 23  No. 1  July 2025 74

13. 	 Wang C. The relationship between type 2 diabetes 
mellitus and related thyroid diseases. J Diabetes Res 2013; 
2013:390534.

14. 	 Asuti S, Purad S, Hosamani P. Pattern of Thyroid Dysfunction 
in Type II Diabetes Mellitus Patients in a Tertiary Care 
Center: A Cross-Sectional Study. J Med Sci Health 2023; 
9(2):204-210.

15. 	 Elgazar EH, Esheba NE, Shalaby SA, Mohamed WF. Thyroid 
dysfunction prevalence and relation to glycemic control 
in patients with type 2 diabetes mellitus. Diabetes Metab 
Syndr 2019; 13:2513 7.

16. 	 Bjoro T, Holmen J, Kruger O, Midthjell K, Hunstad K, 
Schreiner T, et al. Prevalence of thyroid disease, thyroid 
dysfunction and thyroid peroxidase antibodies in a large, 
unselected population. The Health Study of Nord Trondelag 
(HUNT). Eur J Endocrinol 2000; 143:639 47.

17. 	 Naz N, Rizvi SK, Sadiq Z. Assessment of thyroid hormone 
levels and thyroid disorders: A case study from Gujranwala, 
Pakistan. Pak J Pharm Sci 2017; 30:1245 9.

18. 	 Mehalingam V, Sahoo J, Bobby Z, Vinod KV. Thyroid 
dysfunction in patients with type 2 diabetes mellitus and its 
association with diabetic complications. J Family Med Prim 
Care 2020; 9:4277-81.

19. 	 Jugati A, Biradar MS. Thyroid dysfunction in patients with 
Type 2 diabetes mellitus in a tertiary care centre of North 
Karnataka. Med Innov2018; 7:28 30.

20. 	 Kamrul Hasan A, Akter F, Selim S, Asaduzzaman M, Rahman 
M, Chanda P, et al. Thyroid function and autoantibody 
status in Bangladeshi patients with type 2 diabetes mellitus. 
Thyroid Res Pract2018; 15:132.

21. 	 Elmenshawi IM, Alotaibi SS, Alazmi AS, Alazmi AM, Alruwaili 
FR, Alazmi MM, et al. Prevalence of thyroid dysfunction in 
diabetic patients. J DiabetesMetabDisord Control2017; 4:55 
60.

22. 	 Hollowell J, Staehling N, Flanders W, Hannon W, Gunter 
E, Spencer C, et al. Serum TSH, T4, and thyroid antibodies 
in the United States population (1988 to 1994): National 
health and nutrition examination survey (NHANES III). J Clin 
EndocrinolMetab 2002; 87:489 99.

23. 	 Hage M, Zantout M, Azar S. Thyroid disorders and diabetes 
mellitus. J Thyroid Res2011; 2011:1 7.

24. 	 Aljabri KS, Bokhari SA, Alshareef MA, Khan PM, Mallosho AM, 
AbuElsaoud HM, et al. The prevalence of hypothyroidism in 
patients with Type 2 diabetes mellitus in Saudi community-
based hospital a retrospective single centre study. Arch 
Diabetes Obes2019; 2.doi: 10.32474/ADO.2019.02.000126.

25. 	 Ahmed AA, Mohamed SB, Elmadi SA, Abdorabo AA, Ismail 
IM, Ismail AM. Assessment of thyroid dysfunctions in type 
2 diabetes mellitus patients in Surman, Western Libya. Int J 
Clin Exp Med Sci2017; 3:1 4.

26. 	 Sahu S, Dutta SK, KuiriSS, NandiMM, KabirajP, De U. 
Prevalence of thyroid dysfunction in patients with Type 2 
diabetes mellitus and its correlation with insulin resistance 
and serum markers for autoimmune thyroiditis. Asian 
Journal of Medical Sciences   2015; 6(6):33-38.

27. 	 United Kingdom Prospective Study Group, 1998. 
Intensive blood glucose control with sulphonylureas 
or insulin compared with conventional treatment and 
risk of complications in patients with type 2 diabetes 
mellitus. Lancet. (1998) 352:837–53. doi: 10.1016/S0140-
6736(98)07019-6.

28.	 Diabetes Control and Complications Trial Research 
Group. Effects of intensive treatment of diabetes on the 
development of microvascular complications of diabetes 
mellitus. N Engl J Med. (1993) 329:304–9.

29. 	 Gursoy NT, Tuncel E. The relationship between the glycaemic 
control and hypothalamus-pituitary-thyroid axis in diabetic 
patients. Turkish J Endocrinol Metab. (1999) 12:163–8.

30.	 Bazrafshan HR, Ramezani A, Salehi A, Shir AAA, 
Mohammadian S, Faraj EM, et al. Thyroid dysfunction and 
its relationship with diabetes mellitus (NIDDM). J Gorgan 
Univ Med Sci. (2000) 2:5–11.

31. 	 Ardekani MA, Rashidi M, Shojaoddiny A. Effect of thyroid 
dysfunction on metabolic response in type 2 diabetic 
patients. Iranian J Diabetes Obesity. (2010) 2:20–6.

32. 	 Schlienger JL, Anceau A, Chabrier G, North ML, Stephan F. 
Effect of diabetic control on the level of circulating thyroid 
hormones. Diabetologia. (1982) 22:486–8. doi: 10.1007/
BF00282596.

33.	 Telwani AA, Wani ZH, Ashraf Y, Shah AA. Prevalence of 
thyroid dysfunction in type 2 diabetes mellitus: a case 
control study. Int J Res Med Sci. (2017) 5:4527–31. doi: 
10.18203/2320-6012.ijrms20174590.

34.	 Diez JJ, Sanchez P, Iglesias P. Prevalence of thyroid 
dysfunction in patients with type 2 diabetes. Exp Clin 
Endicrinol Diabetes. (2011) 119:201– 7. doi: 10.1055/s-
0031-1271691.

35. 	 Radaideh AR, Nusier MK, Amari FL, Bateiha AE, El Khateeb 
MS, Naser AS, et al. thyroid dysfunction in patients with type 
2 diabetes mellitus in Jordan. Saudi Med J 2004; 25:1046 50.

36. 	 Yasuda T, Kaneto H, Kuroda A, Yamamoto T, Takahara M, 
Naka T, et al. Subclinical hypothyroidism is independently 
associated with albuminuria in people with type 2 diabetes. 
Diabetes Res Clin Pract. 2011;94: e75–7.

 37. 	 Furukawa S, Yamamoto S, Todo Y, Maruyama K, Miyake 
T, Ueda T, et al. Association between subclinical 
hypothyroidism and diabetic nephropathy in patients with 
type 2 diabetes mellitus. Endocr J. 2014; 61:1011–8.

38.  	 Iwakura H, TakagiT, Inaba H, DoiA, Ueda Y, Uraki S et al. 
Thyroid function, glycemic control, and diabetic nephropathy 
in patients with type 2 diabetes over 24 months: prospective 
observational study. BMC Endocrine Disorders 2023; 23:146 
:1-8.

Shrewastwa et al.: Thyroid Dysfunction in Individuals with Type 2 Diabetes Mellitus and Its Relationship with Diabetic Nephropathy: A Hospital 
Based Cross-Sectional Study



JNGMC  Vol. 23  No. 1  July 202575

Correlation of Coronary Angiography Findings with Cardiovascular Risk Factors in a 
Tertiary Center in Nepal

Bhattarai N1, Koju R1, Humagain S1, Pathak SR1, Silwal S1, Pote S1, Sapkota K1, Pathak S2

ABSTRACT

Introduction: Coronary artery disease is one of the most common heart problems and a major cause of illness and death around 
the world. It occurs when the coronary arteries become narrower due to atherosclerosis. Risk factors contributing to atheroscle-
rosis include high blood pressure, diabetes, smoking, high cholesterol, being overweight, and physical inactivity. Coronary angiog-
raphy is a highly effective method for diagnosing coronary disease. Having more than one cardiovascular risk factor at the same 
time has been linked to more serious and widespread forms of coronary artery disease. Aims: To correlate coronary angiographic 
findings of coronary artery disease with cardiovascular disease risk factors. Methods: A hospital-based cross-sectional descriptive 
study was conducted among 170 patients who had undergone coronary angiograms in a Semi-urban tertiary care center. Partic-
ipants were enrolled prospectively after taking ethical approval from the Institutional Review Committee, Kathmandu University 
School of Medical Sciences. Various risk factors and coronary angiogram findings were noted. Data were collected in Microsoft 
Excel and analyzed in SPSS version 21. Results: The mean age of the patients in the study was 60.81±10.70 years, and 35.88% of 
them were female. The most prevalent risk factor for coronary artery disease was hypertension (73.53%), and the most common 
symptom was chest pain, seen in 83.50% of cases. ECG changes were seen in 87.65%, and 69.41% of cases had coronary artery 
disease findings on coronary angiogram. The most common coronary angiogram finding was single-vessel disease, seen in 28.24% 
of cases. Significant CAD findings correlated well with hypertension, diabetes, smoking, and dyslipidemia, but no correlation was 
found with obesity and family history of CAD. The risk of having multivessel disease was higher among those who had multiple risk 
factors. Conclusion: This study highlights hypertension as a key modifiable risk factor for CAD. The risk of significant CAD increases 
in the presence of modifiable cardiovascular risk factors, and the risk of having multivessel disease, i.e., diffuse disease or signifi-
cant disease burden, is high in the presence of multiple risk factors as compared to single risk factors. 
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INTRODUCTION

Cardiovascular disease (CVD) is the leading cause of death 
globally, claiming an estimated 17.9 million lives in 2015.1 Age, 
gender, smoking, obesity, dyslipidemia, physical inactivity, hy-
pertension and diabetes mellitus (DM) are established risk fac-
tors for CVD.2-5  Coronary artery disease (CAD), one of the major 
causes of morbidity and mortality worldwide, is characterized 

by the presence of atherosclerosis in the coronary arteries. 
CAD still accounts for approximately one-third of all deaths 
in individuals over 35 years old.6-7 Mortality from CVD results 
from CAD, with ACS almost always presenting with symptoms 
including unstable angina and myocardial infarction.8 Coro-
nary angiography is an invasive diagnostic procedure used to 
visualize the coronary circulation and diagnose intracoronary  
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lesions.9 Due to its low risk of major complications and the 
ability to perform interventions, if necessary, hemodynamic  
data can also be obtained during the procedure.9 Various studies have 
examined the effect of multiple risk factors, such as diabetes, hyperten-
sion, hyperlipidemia, sex  and smoking, on the pattern and severity of 
CAD, but there is very limited data based on Nepal. This study aims to 
correlate the findings of coronary artery disease confirmed by coronary 
angiogram with cardiovascular disease risk factors.

METHODS

This prospective cross-sectional study was conducted in a 
semi-urban tertiary care center of Nepal from October 2022, 
to July 2024. The study was conducted after getting ethical  
approval from the Institutional Review Committee, Kathmandu 
University School of Medical Sciences (IRC, KUSMS), with an 
approval number IRC/KUSMS 11/17. Clinical and demographic 
variables, including age, sex, Body Mass Index (BMI), smoking 
history, hypertension, diabetes mellitus, dyslipidemia, family 
history and alcohol consumption were noted. Electrocardi-
ography (ECG), Echocardiography, and Coronary angiography 
were done, and their findings were also noted. Two cardiolo-
gists independently evaluated angiograms. Lesions ≥50% were 
defined as significant. CAD was categorized as Single-vessel 
disease (SVD), Double-vessel disease (DVD), and Triple-vessel 
disease (TVD). Consecutive sampling was done.

Inclusion Criteria: All patients who underwent coronary angi-
ography (CAG) for coronary artery disease and were presented 
to the Emergency or Cardiology Outpatient Departments were 
included in the study. 

Exclusion Criteria: Patients who did not give consent were ex-
cluded from the study. 170 samples were collected randomly 
from October 2022 to July 2024.  The sample size was calculated 
using the formula for estimating proportions, N = Z2p (1-p) / e2 

Where the N is the required sample size, Z = 1.96 at 95% con-
fidence interval, P is the prevalence of coronary artery disease 
taken from a study10 and d = margin of error(5%).

According to the Global Burden of Disease, the prevalence of 
coronary artery disease in Nepal(p) is 12.2%.10 Using the above 
formula, the sample size was calculated to be 170. Therefore, a 
total of 170 samples were collected.

Statistical analysis

The data were entered in Microsoft Excel, and subsequent sta-
tistical analysis was conducted using Statistical Package for the 
Social Sciences (SPSS) version 21.0 software. 

RESULTS

The study enrolled 170 patients with suspected coronary ar-
tery disease (CAD) who met the inclusion criteria. 

Baseline Characteristics

The mean age of the study population was 60.81±10.70, with 
the youngest age being 30 years. In our study, Males were 

higher in number (64.12%) compared to females (35.88%). 

The following demographic features and risk factor profile 
were observed as shown in Table I. 

Characteristics Frequency n(%)

(A)	 Risk Factors

Mean age 60.81 ± 10.70years

Male
109 

(64.12)

Female
61

(35.88)

Hypertension
125 

(73.53)

Smoking
83 

(48.82)

Alcohol
117 

(68.82)

Diabetes Mellitus
61 

(35.88)

Obesity (BMI >=30)
64

 (37.65)

Dyslipidemia
45

(26.47)

Family History of CAD
16

(9.41)

Past myocardial infarction
16

(9.41)

Stroke
8 

(4.71)

Peripheral Arterial Diseases
12 

(7.06)

(B)  Clinical Features n (%)

Chest pain
142

 (83.50)

Shortness of breath
99 

(58.20)

Palpitation
58

(34.10)

S3 heart sound
5

 (2.90)

S4 heart sound
5 

(2.90)

Murmur 38 
(22.40)

Asymptomatic 5
(2.94)

Table I: Baseline Characteristics of Study Participants
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ECG findings Frequency n(%)

ST depression
120

 (70.64)

ST elevation
50 

(29.36)

T wave inversion
57

 (33.55)

Q wave
19

 (11.18)

LBBB
30 

(17.65)

RBBB
12

 (7.06)

Atrial fibrillation
15

 (8.82)

Table II: Electrocardiography (ECG) findings

Echocardiographic Findings Frequency n(%)

Dilated Left 
Ventricle

≤ 50%
118

(69.40)

>50%
52 

(30.50)

Left ventricular 
ejection fraction

>50%
113 

(66.47%)

40-50%
37

 (21.70)

<40%
20 

(11.70)

Regional 
wall motion 
abnormalities

Present
62 

(36.40)

Absent
108 

(63.50)

Table III: Echocardiographic Findings

Coronary Angiographic Findings

Out of a total of 170 patients undergoing coronary angiogra-
phy, 118 (69.40%) had significant CAD (defined as ≥50% lumi-
nal stenosis). SVD was the most common (28.2%), followed by 
DVD (14.7%) and TVD (12.9%), as shown in Table IV. Left main 
disease was identified in 4.1%.

Coronary Angiographic Features Frequency (%)

No significant CAD
52

 (30.60)

Single Vessel Disease(SVD)
48

 (28.24)

Double Vessel Disease (DVD)
25

 (14.71)

Triple Vessel Disease (TVD)
22

 (12.94)

Left Main Disease
7 

(4.11)

Non-critical CAD
18 

(10.59)

Table IV:  Coronary Angiographic Findings

Correlation with Risk Factors

In our study, we found that significant coronary artery dis-
ease (defined as ≥50% luminal stenosis) was more common 
in patients with hypertension (OR=4.25), diabetes (OR=0.46), 
smoking (OR=2.75), and dyslipidemia (OR=2.76), as shown in 
Table V. Obesity and family history showed no significant cor-
relation. Patients with >= 2 risk factors were significantly more 
likely to have multivessel disease (OR 4.78, 95% CI 2.17–10.56). 
Percentages of individual risk factors among CAD patients are 
shown in Table Va. Those with only one risk factor had lower 
odds of having multivessel disease (OR 0.29, 95% CI 0.13–0.69). 

Risk 
Factor

Non-
Critical 
CAD/

Normal

(N=70)

Significant 

CAD

(N=100)

OR/CI p-value

1. Hypertension

Yes 40 85 4.25(2.06-8.77) <0.001

No 30 15

2. Diabetes

Yes 18 43 0.46(0.24-0.89) 0.023

No 52 57

3. Smoking

Yes 24 59 2.75(1.46-5.2) 0.002

No 46 41

4. Dyslipidemia

Yes 11 34 2.76(1.28-5.94) 0.009

No 59 66

5. Obesity

Yes 28 36 0.84(0.45-1.58) 0.59

No 42 64

6. Family History

Yes 38 53 1.053(0.57-1.94) 0.87

No 32 47

Table Va: Correlation of Risk Factors with Normal/Non-Significant 
CAD Vs Significant CAD
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Risk 
Factor

SVD

(N=48)

MVD

(N=52)
Odd’s Ratio

95% 

Confidence 
Interval

1. Hypertension

Yes 38 47 0.819 (0.31-2.04)

No 10 5

2. Diabetes

Yes 19 24 1.30 (0.59-2.89)

No 29 28

3. Smoking

Yes 30 29 0.75 (0.34-1.68)

No 18 23

4. Dyslipidemia

Yes 13 21 1.26 (0.57-2.77)

No 35 31

5. Obesity

Yes 16 20 0.54 (0.23-1.27)

No 32 32

6. Family History

Yes 24 29 1.25 (0.5-2.83)

No 24 23

Table Vb: Correlation of Risk Factors Among Significant CAD Patients 
with CAD Pattern SVD vs MVD

Risk Factors

Normal/
Nonsignificant 
CAD with risk 
factors (N=63)

Significant 
CAD with risk 
factors (N=99)

 OR/(CI)

Single risk 
factor 19 10 0.298                 

(0.129-0.69)

Multiple risk 
factors 44 89 4.78                 

(2.165-10.557)

Table Vc: Correlation of Risk Factors Burden with CAD Pattern SVD 
Vs MVD

DISCUSSION

The age distribution of patients in this study had a mean age 
of 60.81 years, with the minimum age being 30 years and the 
maximum age of 87 years. There was a male predominance 
comprising 64.12% of our total study population. This finding 
of age and gender is consistent with the findings of Chandra-
mani et al, conducted at a tertiary hospital in Nepal.11  Based 
on the Women’s Ischemia Syndrome Evaluation (WISE) study, 
symptoms of coronary artery disease are not typical in females, 
and present with atypical symptoms and decreased seeking for 
medical attention, which may suggest a male predominance 
of CAD.12 Patients with angina, ACS or those undergoing cor-
onary angiography may present with a variety of symptoms 
and signs.13 The most common symptom was chest pain, fol-
lowed by dyspnea and other symptoms, which is similar to 

our findings, where chest pain was the predominant symptom 
seen in 83% of cases, followed by dyspnea in 58% of cases. In a 
study by June-Sung Kim et al, about 10% of patients undergo-
ing coronary angiography were asymptomatic.14 In our study, 
the population of asymptomatic patients was 2.94%, although 
they had abnormal ECG or echocardiographic findings.

Among the study population, the most common risk factor 
was hypertension (73.53%), followed by smoking (48.82%),  
diabetes (35.88%), dyslipidemia (26.47%), and obesity (37.65%). 
Among smokers, 30.59% were active smokers and 18.24% were 
past smokers. Regarding the family history of risk factors, a 
family history of CAD is present in 9.4% of cases. Similarly, the 
study by Poudel et al (48). showed the prevalence of hyperten-
sion (63.6%), smoking (58.6%), diabetes (18.2%), alcohol intake 
(30.7%), dyslipidemia (7.6%), and the presence of angina/CAD 
in family members (11.3%) as risk factors, which is nearly consis-
tent with our study.

CAD remains a leading cause of mortality in both type 1 and 
type 2 diabetes mellitus, and DM is associated with a 2 to 
4-fold increased mortality risk from heart disease.15 In our 
study, around 36% of patients were diabetic, a finding consis-
tent with the study done by Einarson TR et al, which states that 
based on analyzing data from articles with 4,549,481 persons 
having T2DM, approximately 32.2% of all people with T2DM 
had cardiovascular disease.16-17 The combination of hypergly-
cemia, hypercholesterolemia, inflammation, and endothelial 
dysfunction is the key mechanism involved in the initiation 
and progression of atherosclerotic coronary artery disease.18  
Elevated blood pressure (BP) is associated with a significant 
global burden of cardiovascular disease (CVD) and premature 
death. Among the patients with pre-existing coronary artery 
disease (CAD), the prevalence of hypertension ranged from 
30% to 70%.17 This result is somewhat consistent with our 
study, which found a prevalence of hypertension of 73%.

Although LDL cholesterol, total cholesterol and total triglycer-
ide levels are directly related to the prevalence of coronary 
artery disease, HDL cholesterol is more closely associated. An 
inverse association between HDL cholesterol and coronary  
artery disease persists even when adjusted for LDL cholesterol 
and triglyceride levels.19 In our study, dyslipidemia was seen in 
26.47% of cases, which is not consistent with the study done by 
Dhungana et al, where dyslipidemia was seen in around 48% of 
cases.20 This discrepancy may be due to the limited sample size 
in our study population. However, the pattern of dyslipidemia 
was similar to the study where hypercholesterolemia, hyper-
triglyceridemia, and low HDL were present in 35.3%, 63.0%, 
and 28.6% of the total study population, respectively.21 In our 
study, the most common pattern of dyslipidemia was low HDL, 
seen in 56% of cases, followed by hypercholesterolemia and hy-
pertriglyceridemia, seen in 38% and 32% of cases, respectively.

In our study, almost 38% of patients were obese, a finding sim-
ilar to the study done by Powell-Wiley TM et al, where obe-
sity-associated cardiovascular disease was seen in nearly 38% 
of cases.22 Visceral adiposity promotes systemic and vascular 
inflammation, which is fundamental to all aspects of the ath-
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erosclerotic process, from fatty streak development to athero-
thrombosis.23 Obesity represents one of the overlooked risks 
for CAD and will likely escalate the global burden of CAD in 
the coming decades, given its ongoing epidemic worldwide. A 
family history of coronary artery disease (CAD) is also a ma-
jor risk factor for CAD. In our study, 9.4% of the total patients  
recruited for coronary angiography had a family history of CAD, 
which is consistent with the study done by Wahrenberg et al, 
where approximately 9% of the study population had a family 
history of CAD.24

The most common ECG finding was ST depression, seen in 
70% of cases, followed by T-wave inversion in 33.55% of cases. 
These patterns of changes are quite similar to those reported  
in a study by Liu Y et al, where significant ST-T changes in ECG 
were observed in 66% of patients undergoing coronary angi-
ography for suspected CAD.25 Additionally, echocardiographic 
evaluation of our study population revealed normal left ven-
tricular ejection fraction (LVEF) in 66.4% of cases, while reduced  
EF (LVEF <40%) was only found in 11.7%, and regional wall 
motion abnormalities (RWMA) were found in 36% of cases. 
A study on routine echocardiographic assessment in patients 
undergoing coronary angiography reported reduced left ven-
tricular systolic function in 21.1% and segmental wall motion 
abnormalities in 32.9% of cases.26 Though RWMA findings are 
consistent with our study, the finding of reduced LVEF is not 
similar, possibly due to selection bias or a smaller sample size 
of patients with reduced LVEF included in our study.

In a study by Beig Jr et al in Srinagar, single vessel disease was 
the most common finding, and the most common risk factor 
was hypertension, followed by smoking, which is consistent 
with our study.27 Also, a study by Dhungana et al showed a  
majority of SVD followed by DVD in 21.1%, and TVD in 31.6% 
of cases, which also aligns with our study.28 Among the patients 
with CAD on angiography, 98.2% had at least one type of risk 
factor. Among the various risk factors, the most common was 
hypertension, seen in 58.82% of cases, followed by smoking in 
38.82%, diabetes in 28.24%, obesity in 25.88%, dyslipidemia 
in 22.94%, and family history in 6.4% of cases. The pattern of 
risk factors is quite similar to a study done at Sahid Gangalal 
National Heart Centre in a tertiary center, where hypertension 
(65%), smoking (57.8%) and dyslipidemia (45.5%) were the 
most common risk factors.11

In our study, we found a significant correlation between coro-
nary artery findings on angiograms with coronary risk factors 
such as hypertension, diabetes, smoking and dyslipidemia. 
However, there was no significant correlation between fam-
ily history and obesity, which may be due to the small sam-
ple size study single-center study as a study by Dung NJ et al 
found a significant correlation between angiographic findings 
of CAD, dyslipidemia and obesity.22 Studies showed a signifi-
cant correlation between risk burden and significant CAD pat-
terns, i.e., MVD is more common among patients with multiple 
risk factors than SVD, based on the Odds ratio and confidence 
interval. The odds of single risk factor and multiple risk fac-
tors with single vessel disease versus multivessel disease are 
0.298(0.129-0.69) and 4.78(2.165-10.557), respectively. This is 

consistent with the study done by Zeinali-Nezhad et al, who 
also found that with an increase in multiple risk factors, the 
prevalence of multivessel disease increased significantly with 
a p-value of <0.00529.

There are a few limitations in our study. The sample size was 
relatively small, and the study was done in a single center, which 
limits its generalizability. So the study provides valuable insights 
into CAD burden and risk stratification in resource-limited set-
tings like Nepal and urges for larger, multicenter research.

CONCLUSION

Hypertension, Diabetes, Dyslipidemia, and Smoking were 
strongly associated with coronary arterial disease. Also, mul-
tivessel disease was strongly correlated with these risk factors. 
This study highlights the importance of modifying these possi-
ble risk factors and focusing public health interventions to halt 
the growing burden of coronary artery disease in South Asian 
countries like Nepal. 
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Following are the outlines for paper presentation and 
formats

•	 12 size times new roman fonts with double 
spacing between the lines throughout.

•	 Pages should have margins at least 25 mm and 
be numbered.

•	 Maintain the sequence title page, abstract, key 
words, text, acknowledgements, references and 
legends. 

•	 The Cover page should carry the title, information 
of any disclaimers or funding bodies and the 
corresponding author’s full names, qualifications, 
affiliations, departments, email and addresses of 
institute affiliated (street, city, and country).

•	 Declaration page must be scanned and sent with 
signature of all authors. 

Language

Uniformity in Language is required, with preference 
to British English. There should be no abbreviation in 
Abstract. Abbreviation spelt out in full for the first time. 
Do not use ‘&’ and ‘@’ in the text. Running title provided 
should be not more than 50 characters. Format the 
manuscript in a single column. Do not use any special 
typeface for emphasis.

Use of Numbers 

•	 Numbers less than 10 spelt out.

•	 Numbers 10 or more should be written in numbers. 

•	 Numbers at the beginning of the sentence spelt out.

•	 Numbers less than 1 begin with a zero.

•	 For range use “to” but not “-“

Use of Tables, Figures and Images

•	 Figure and Images number in Arabic letters and 
Tables in Roman. 

•	 Title/legends provided in no more than 40 words 

•	 Keep the table/figures simple and uncluttered as 
possible

•	 Use tables to present data that is detailed and 
that is important 

•	 Tables with more than 10 columns and 25 rows 
are not acceptable and table should be in excel.

•	 Place explanatory marks in footnotes and use 
following symbols in sequence *, †, ‡, §, ||, ¶, ** 
, †† ,‡

•	 Each table should be cited in the text.

•	 Photographs should be supplied in high quality 
glossy paper not larger than 8” x 10”.

•	 In case of microphotographs, and stains used 
and magnification should be mentioned.

•	 We accept electronic versions of illustrations, 
which should have a resolution of 300 dpi, and 
the dimension of 640 x 480 to 800 x 600 pixels 
dimension and picture format should be JPEG 
(*.jpg, *.jpeg) or TIFF (*.tif, *.tiff). Pictures will be 
published in B/W free of charge. 

•	 For x-ray films, scans, and other diagnostic 
images, as well as pictures of pathology 
specimens or photomicrographs, send sharp, 
glossy, black-and-white or color photographic 
prints, usually 127 x 173 mm (5 x 7 inches)

•	 Letters, numbers, and symbols on figures should 
therefore be clear and consistent throughout 
and large enough to remain legible when the 
figure is reduced for publication.

•	 Symbols, arrows, or letters used in 
photomicrographs should contrast with the 
background.

•	 Photographs of potentially identifiable people 
must be accompanied by written permission to 
use the photograph.

•	 Figures should be numbered consecutively 
according to the order in which they have been 
cited in the text.

•	 If a figure has been published previously, 
acknowledge the original source and submit 
written permission from the copyright holder to 
reproduce the figure. 

Drug names

Generic drug names should be used.

References

Authors are strictly instructed to follow Vancouver 
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system for citing scientific literature. Authors can get a 
comprehensive explanation of the system with practical 
examples in the following link: http://www. lib.monash.
edu.au/tutorials/citing/ vancouver.html.

Superscripts must be used rather than brackets. 

Guidelines on individual article types

Editorial

This is written by the editor or members of editorial 
board and is not open for external authors unless invited.

Original articles

It should have following headings. Title, Abstract, Key 
Words, Introduction, Methods, Results, Discussion, 
Conclusion, Limitation, Acknowledgement and 
References.

Title

•	 Type of manuscript (e.g. Original article, Case 
Report)

•	 The title of the article, which should be concise, 
but informative.

•	 Title not more than 50 characters.

Abstract

It should carry the essence of the whole paper. It has 
to be concise and clear. Unnecessary details should be 
avoided. Abstract has to be structured as: Introduction, 
Aims, Methods, Results and Conclusion.

•	 Word limits- up to 300.
•	 No abbreviations
•	 Key words below the abstract in 3-5 words in 

alphabetical order separated by comma
•	 No reference and citations in abstract

Introduction

•	 Word limit up to 250
•	 Provide the nature of the problem and its 

significance and state why the study was 
undertaken. It should contain:

•	 Summary of the existing knowledge of the 
research area

•	 Summary of what already has been done
•	 Purpose of study and what was done by you in 

short

Methods

Includes in detail how the study was designed, carried 
out and data analysed. Methods of randomization, 
allocation concealment and blinding of the participants 
and the researchers must be described. It has to be 
written in past tense. If any drugs or chemicals are used 
their generic name, dose, route of administration should 
be mentioned.

Mention following in order of their appearance.

I.	 Study type and study design

II.	 Place and duration of study

III.	 Sample size and Sampling method

IV.	 Methods of data collection

V.	 Ethical Approval and Patient consent

VI.	 Inclusion and exclusion criteria

VII.	 Protocols followed (if any)

VIII.	 Statistical analysis and software used

When the sample size is smaller than 40, the standard 
statistical methods may be inappropriate and the results 
will be questionable.

Results

Present your results in logical sequence in the text, tables, 
and illustrations, giving the main or most important 
findings first. Do not repeat all the data in the tables 
or illustrations in the text; emphasize or summarize 
only the most important observations. When data are 
summarized in the Results section, give numeric results 
not only as derivatives (for example, percentages) but 
also as the absolute numbers from which the derivatives 
were calculated, and specify the statistical methods used 
to analyze them. Restrict tables and figures to those 
needed to explain the argument of the paper and to 
assess supporting data. 

Discussion

It includes discussion of the major finding(s) of the study. 
Others study should be quoted in relation to the finding 
of the present study. Literatures should be provided to 
support the study. Repetition of the results should be 
avoided. Limitations of the study should be mentioned.
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Limitations of the study

Conclusion

Conclusions that follow from the findings should be clear 
and based on the study objectives and results. There 
should not be any citations and discussion about others’ 
study.

References

Vancouver citation method to be followed. These should 
be numbered consecutively in the order in which they 
are first mentioned in the text (not in alphabetic order). 
Identify references in text, tables, and legends by Arabic 
numerals in superscript after the punctuation marks. 
Appropriate links of the references should be provided 
for the verification and authentication. When multiple 
references are cited together, use a hyphen to indicate 
a series of inclusive numbers. Use commas to indicate 
a series of non-inclusive numbers. A citation with these 
references (4, 5, 6, 7, 14, 19) is abbreviated to (4-7, 14, 
19). Example: Multiple clinical trials4-6, 9 show...  first six 
authors are listed thereafter add a et al. after the sixth 
author. The maximum limit of references is 30.

Reference to a journal article will need. 
•	 The year when the journal was published. 
•	 The volume number. There may be one volume 

or more, per year. 
•	 Volumes may be published in several parts. 

Generally in the Vancouver style you can omit 
the part number unless each part of the journal 
starts numbering pages at page 1 or the reference 
is from a supplement. 

•	 The page numbers of the article itself. If the 
article is on pages 11-15, in the Vancouver style 
you can abbreviate this to 11-5.

Examples:

Journals

1.	 Vaidya A. Complications and Management of 
Triplet Pregnancy. J Nepal Health Res Counc. 
2008Jul; 5: 62-5.

2.	 Shrestha BM, Halor JL. Factors Influencing 
Long-term Outcomes following Renal 

Transplantation: A Review. J Nepal Med Assoc. 
2007Aug;46(167):136-42.

3.	  Haas AN, de Castro GD, Moreno T, Susin C, 
Albandar JM, Oppermann RV, et al. Azithromycin 
as a adjunctive treatment of aggressive 
periodontitis: 12-months randomized clinical 
trial. J Clin Periodontol 2008 Aug;35(8):696-704.

Journal Article from a Website 

 Tasdemir T, Yesilyurt C, Ceyhanli KT, Celik D, Er K. 
Evaluation of apical filling after root canal filling by 2 
different techniques. J Can Dent Assoc [Internet]. 2009 
Apr [cited 2009 Jun 14];75(3):[about 5pp.]. Available 
from: http://www.cda-adc.ca/ jcda/vol-75/issue-3/201.
html

Journal Article from an Online Database 

 Erasmus S, Luiters S, Brijlal P. Oral hygiene and dental 
student’s knowledge, attitude and behaviour in managing 
HIV/ AIDS patients. Int J Dent Hyg [Internet]. 2005 Nov 
[cited 2009 Jun 16];3(4):213-7. Available from Medline: 
http://cclsw2. vcc.ca:2048/login?url=http://search.
ebscohost.com/login. aspx?direct= true&db=cmedm&A
N=16451310&site=ehost-live

Monajem S. Integration of oral health into primary 
health care: the role of dental hygienists and the WHO 
stewardship. Int J Dent Hyg [Internet]. 2006 Feb [cited 
2009 Jun 21];4(1):47-52. Available from CINAHL with Full 
Text: http://tinyurl.com/kudbxw

Book

Format for Books:

Author surname initials. Title: subtitle. Edition. Place of 
publication: Publishers; year

1.	 Magar A, Shrestha RK, Palikhey S, Shrestha S, 
Dhakal A. Angel’s Concise Clinical Methods. 
Kathmandu: Makalu Publication; 2006.

2.	 Shapiro BM. Awaking of the invertebrate egg at 
fertilization. In: Mastoianni L, Biggers JD, editors. 
Fertilization and embryonic development in 
vitro. New York: Plenum Press, 1981:232-55.
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Case Report

Title

-	 Complete title of the article

Abstract
-	 Should contain the essence of the whole paper

-	 Word limits-150

-	 No abbreviation

-	 Non structured abstract

-	 Key words 3-5 words, in alphabetical order

Introduction
-	 Word limit- 150

CHECK LISTS

While submitting your manuscript to JNGMC make sure you have submitted following documents

1.	 Forwarding letter

2.	 Authorship 

3.	 Declaration 

4.	 Manuscript 

5.	 Ethical clearance certificate

Case Report

-	 Reason for reporting the case

-	 Report should have history, course of events, 
management

Discussion

-	 Should review the latest literatures about the 
case
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