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Original Article

E�cacy of Di�erent Doses of Dexmedetomidine in Blood Pressure to Laryngoscopy in Controlled 

Hypertensive Patient: A Randomized Control Trial

*Afroz R1, Begum R2,  Alam S3, Islam MN4, Muntakim M5, Zunaid M6, Jabed M7

Abstract

Control of blood pressure during anesthesia is very crucial. 

Laryngoscopic manipulation and endotracheal intubation are 

always a matter of concern which capable of producing 

tachycardia, arrhythmias and hypertension which is generally 

well tolerated in healthy patient. In hypertensive patient 

cardiovascular response to laryngoscopy and intubation is 

exaggerated.  !is study was conducted to assess the e"cacy of 

di#erent doses of dexmedetomidine in reduction of blood 

pressure during laryngoscopy and intubation in controlled 

hypertensive patient. !is prospective Randomized controlled 

trial was carried out among 60 patients belonging to 

American Society of Anesthesiologists (ASA) Physical Status II 

posted for elective general anesthesia. Patients were randomly 

divided into three groups where each groups contain twenty 

with $xed card sampling. Group A consisted of twenty (20) 

patients who were received IV dexmedetomidine 0.5 µg/kg 

diluted to 50 ml with normal saline.  Group B consisted of 

twenty (20) patients who were received IV dexmedetomidine 

0.75 µg/kg diluted to 50 ml with normal saline. Group C 

consisted of twenty (20) patients who were received IV 

dexmedetomidine 1 µg/kg diluted to 50 ml with normal 

saline. Each infusions were started 10 minutes prior induction 

of general anesthesia and were given over 10 minutes. Baseline 

systolic blood pressure (SBP), diastolic blood pressure (DBP) 

and mean arterial blood pressure (MAP) were measured by 

one volunteer anesthesiologists by non-invasive blood pressure 

monitor. Following laryngoscopy and endotracheal 
intubation, the parameters recorded were SBP, DBP and 
MAP at 1, 3 and 5 min after intubation by non-invasive 
blood pressure monitor. !e primary outcome measures were 
blood pressure responses after intubation and secondary 
outcome measures were to note down any adverse e#ects 
associated with drugs. 

In this study baseline readings of SBP, DBP and MAP were 
almost similar in all three groups and statistically not 
signi$cant. Maximum intubation response was seen at 1 min 
post intubation in all the three groups. !e mean SBP of group 
A varied from 144.8±8.4 mmHg to 118.5±4.4 mmHg that 
of group B varied from 134.8±4.1 to 122.0±4.2 mmHg and 
then group C varied from 126.5±15.5 mmHg to 103.8±8.4 
mmHg during di#erent evaluation period (p<0.05). !e 
mean DBP of group A varied from 91.8±7.6 mmHg to 
72.4±5.8 mmHg that of group B varied from 81.3±5.2 to 
70.3±2.5 mmHg and then group C varied from 80.9±6.7 
mmHg to 63.4±2.4 mmHg during di#erent evaluation 
period (p<0.05). !e mean MAP of group A varied from 
109.0±5.6 mmHg to 87.5±4.4 mmHg that of group B varied 
from 98.7±2.5 to 86.3±3.4 mmHg and then group C varied 
from 95.5±9.2 mmHg to 76.5±3.4 mmHg during di#erent 
evaluation period (p<0.05). !e mean SBP at 1st hour was 
found 127.9±6.5 in group A, 131.6±6.4 group B and 
131.5±7.1 group C. !e DBP at 1st hour was found 
126.8±6.4 in Group A, 131.4±6.8 in Group B and 
131.8±6.1 in Group C. !e mean MAP at 1st hours was 
found 93.2±3.7 in group A, 95.4±3.4 in Group B and 

96.2±4.9 in Group C(p>0.05). Dexmedetomidine in doses of 

0.75 µg/kg was more e#ective compared to 0.05 µg/kg and 

1µg/kg in attenuating blood pressure response to laryngoscopy 

and endotracheal intubation without producing adverse e#ects 

in control hypertensive patients.

Keywords: E"cacy; di#erent doses; dexmedetomidine; blood 

pressure; laryngoscopy; controlled hypertensive patient; 

randomized control trial
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INTRODUCTION

Dexmedetomidine is e!ective during intubation at the 

time of anaesthesia.1 In addition, it maintained 

intraoperative cardiovascular stability. "ese drugs 

decrease tachycardia, hypertension, and sympathetic 

activity, which are bene#cial for the cases with a presence 

of myocardial ischemia.2

Various researchers of di!erent countries have suggested 

that dexmedetomidine is signi#cantly reduced the 

haemodynamic responses during laryngoscopy and 

endotracheal intubation among the hypertensive patients.3 

Choudhury et al4 and Sulaiman et al3 have both performed 

two separate studies by using dexmedetomidine with a 

dose of 0.05 µg/kg for reduction of blood pressure 

responses during laryngoscopy and endotracheal 

intubation. "e pretreatment with dexmedetomidine 0.05 

µg/kg attenuate the stress responses, but did not totally 

abolish the cardiovascular and catecholamine surge 

responses to tracheal intubation. Smitha et al5 have used 

dexmedetomidine with the dose of 0.5 and 1µg/kg and 

have found that the dose of 1µg/kg is more e!ective for the 

reduction of stress response to laryngoscopy and 

endotracheal intubation. However, this is a promising 

results; furthermore the dose of 1 µg/kg is associated with 

some incidence of cardiovascular system. Sebastian et al6 

have used dexmedetomidine (0.75 µg/kg) for reduction of 

stress response to laryngoscopy and endotracheal 

intubation. In 0.75 µg/kg group, intubation responses is 

completely obtunded when compared to 0.5 µg/kg 

without any adverse e!ects.

Appropriate premedication can prevent the associated risks 

of heamodynamic pressure response to laryngoscopy and 

intubation in controlled hypertension patients; which is 

essential to prevent negative outcomes such as tachycardia, 

hypertension, myocardial ischemia, ventricular 

arrhythmias. Dexmedetomidine is highly speci#c and 

selective potent alpha-2 agonist which produces dose 

dependent sedation anxiolytics and analgesia. It can 

potentially o!er a superior e!ect in attenuating 

stress-induced sympathoadrenal responses during 

laryngoscopy. In addition, many perioperative bene#cial 

characteristics stated earlier, made it an attractive drug to 

study. It reduces the requirement of both intravenous and 

inhalational anaesthetics7, thus reducing their side e!ects, 

achieve hemodynamic stability during the intra-operative 

period and maintains intraoperative cardiovascular 

stability.

"erefore, the search of e!ective dose of dexmedetomidine 

premedication for controlled hypertensive patients 

uncovering the possibilities for better management of those 

patient with less side e!ects in perioperative period and 

reduce mortality and morbidity. So the aim of the present 

study was to assess the e!ectiveness of dexedetomidine in 

attenuation of blood pressure due to laryngoscopy and 

endotracheal intubation with di!erent doses of 

intravenous dexmedetomidine in controlled hypertensive 

patients. 

MATERIALS AND METHODS

Study Population and Settings: "is single blind, parallel 

randomized controlled trial was conducted in Department 

of Anaesthesia, Analgesia, Palliative and intensive Care 

Medicine, Dhaka Medical College Hospital, Dhaka from 

August 2016 to July 2018 for a period of two (02) years. 

Data was gathered after approval of protocol by ethical 

review committee. Patients who were categorized as 

American society of Anesthesiology (ASA) class II, patients 

who had a history of essential hypertension for which they 

were being treated and controlled as well as posted for 

elective surgeries under general anesthesia were selected as 

study population. Any anticipated di%cult intubation or 

patients who had a history of bronchial asthma, drug or 

alcohol abuse, patients who had a history of 

cerebrovascular, neurologic, respiratory or ischemic heart 

disease and renal or hepatic dysfunction, patients who were 

physically dependent on narcotics, known drug allergy to 

dexmedetomidine, patients on antidepressants, anxiolytics, 

anticonvulsant or antipsychotics, pregnant or nursing 

woman, participation in another drug study during the 

preceding 1 month period were excluded from this study. 

Randomization and Blinding: A total number of sixty 

(60) patients belonging to ASA Physical Status II posted 

for elective general anaesthesia was #nally selected. All the 

information were recorded in a pre#xed data sheet. 

Patients were randomly divided into three groups and each 

group had twenty patients. Randomization allocated by 

#xed card sampling. One assigned anesthesiologist 

performed the grouping. Data were collected by the 

volunteer anaesthesiologist who was expert enough take 

data and was fully unaware of the study.  

INTERVENTION

Group A consisted of twenty (20) patients who were 

received IV dexmedetomidine 0.5 µg/kg diluted to 50 ml 

with normal saline as infusion over 10 min.  Group B 

consisted of twenty (20) patients who were received IV 
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dexmedetomidine 0.75 µg/kg diluted to 50 ml with 

normal saline as infusion over 10 min. Group C consisted 

of twenty (20) patients who were received IV 

dexmedetomidine 1 µg/kg diluted to 50 ml with normal 

saline as infusion over 10 min. All infusions were started 10 

minutes prior induction of general anesthesia. All patients 

were evaluated a day before surgery. "e patients were kept 

fasting overnight after 10:00 pm and was received tablet 

Ranitidine 150 mg orally and tablet midazolam 7.5 mg 

orally as premedication at night before surgery. "e same 

anaesthesiologist prepared the intravenous (IV) infusions 

of dexmedetomidine. All patients monitored with 

non-invasive blood pressure monitor (philips sure signs 

VS3). An IV line was secured, and the patients were 

administered 500ml of IV &uid Ringer’s lactate. Baseline 

systolic blood pressure (SBP), diastolic blood pressure 

(DBP), mean arterial blood pressure (MAP) were 

measured by one volunteer anaesthesiologists by 

non-invasive blood pressure monitor. "en study drug 

infusion was given over 10 min by principal investigator. 

All the patients were pre-oxygenated for 3 minutes. "en, 

patients was induced with IV "iopental Sodium 5 mg/kg 

body weight, IV fentanyl 1 µg/kg, endotracheal intubation 

was facilitated by IV succinylcholine 1.5 mg/kg body 

weight. Laryngoscopy and intubation was done by 

principal investigator. 

Follow up and Outcome Measures: Following 

laryngoscopy and endotracheal intubation, the parameters 

recorded was SBP, DBP and MAP at 1, 3 and 5 min after 

intubation by non-invasive blood pressure monitor. After 

adequate recovery, patients were shifted to post-anaesthesia 

care unit and monitored for 2 hours. "e principle 

investigator was assessing the patients directly 

postoperatively in the recovery room and was also 

personally follow-up the patients in the ward for 

monitoring purposes.  If any unforeseen complication 

occurs in the ward, the principle investigator was available 

to come and examine the patient, address and manage any 

problems.

Statistical analysis: All the parameters were expressed as 

mean and standard deviation (mean ± SD) and percentage. 

ANOVA for repeated measures followed by post hoc 

analysis with Least Signi#cance Di!erence (LSD) was 

performed for comparing continuous variables within the 

groups at di!erent time points. For intragroup comparison 

at the same time point, between the groups, Students‘t’ test 

was applied. p value <0.05 was accepted as level of 

signi#cance. Statistical analyses were performed by using a 

computer based statistical program SPSS (Statistical 

Package for Social Sciences) Version 22 with the help of a 

biostatistician. 

RESULT

Table I shows this present study was carried out with an 

aim to #nd out the speci#c dose of Dexmedetomidine in 

attenuation of blood pressure response to laryngoscopy and 

tracheal intubation in controlled hypertensive patients 

without adverse e!ects. "e groups were well matched for 

their demographic data. Male to female ratio was 1:1 in all 

three group. "e basal readings of blood pressure were 

similar in all the three groups. Maximum intubation 

response was seen at 1 min post-intubation in all the three 

groups. Regarding the side e!ects it was observed that 

Hypotension was found in 6(30.0%) cases in group C and 

hypertension was found in 4(20.0%) cases of group A. "e 

di!erence was statistically signi#cant (p<0.05) among 

three groups. "e mean age were 45.2±3.1 years in group 

A, 50.3±7.4 years in group B and 47.5±7.9 years in group 

C. Male was found 10(50.0%) in group A, 10(50.0%) in 

group B and 10(50.0%) in group C. "e di!erence was 

statistically not signi#cant (p>0.05) among three groups 

(Table 1). 

Table 1: Age and Gender Distribution of the Study Participant (n=60)

Variables  Group A (n=20) Group B (n=20) Group C (n=20) P value

Mean Age (Years) 45.2±3.1 50.3±7.4 47.5±7.9 
a0.053ns

Range(min-max) 33 to 43 40 to 60 35 to 60 

Gender    

• Male 10(50.0%) 10(50.0%) 10(50.0%) b1.000ns

• Female 10(50.0%) 10(50.0%) 10(50.0%) 

ns= not signi#cant; ap value reached from ANOVA test; bp value reached from Chi- square test; Data are expressed as Mean±SD
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Table III: Distribution of the study participant by diastolic blood pressure (n=60)

Diastolic BP (mmHg) Group A (n=20) Group B (n=20) Group C (n=20) P value

Baseline 79.8±2.2 80.6±3.7 82.2±4.5 0.108ns

Range(min-max) 75-82 75-87 80-92 

After drug administration 72.4±5.8 73.7±4.2 78.1±5.7 0.003s

Range(min-max) 60-80 70-82 70-86 

1 min 91.8±7.6 81.3±5.2 80.9±6.7 0.001s

Range(min-max) 79-100 78-85 71-90 

3 min 86.3±6.5 75.7±2.9 73.1±6.7 0.001s

Range(min-max) 75-95 70-80 68-90 

5 min 77.8±3.9 70.3±2.5 63.4±2.4 0.001s

Range(min-max) 70-82 65-75 60-68 

s=signi#cant; p value reached from ANOVA test; Data are expressed as Mean±SD

Table II shows the baseline mean Systolic blood pressure 

was found 130.2±6.5 (mmHg) in group A, 135.6±4.3 

(mmHg) in group B and 134.9±11.9 (mmHg) in group C. 

"e Baseline di!erence was statistically not signi#cant 

(p>0.05) among three groups. "e mean SBP of group A 

Table II: Distribution of the Study Participant by Systolic Blood Pressure (n=60)

Systolic blood pressure (mmHg) Group A (n=20) Group B (n=20) Group C (n=20) P value

Baseline 130.2±6.5 135.6±4.3 134.9±11.9 0.086ns

Range(min-max) 120 to 140 130 to 142 127 to 158 

After drug administration  118.5±4.4 129.0±5.5 124.5±10.9 0.001s

Range(min-max) 110 to 122 120 to 137 110 to 143 

1 min 144.8±8.4 134.8±4.1 126.5±15.5 0.001s

Range(min-max) 130 to 155 130 to 140 105 to 145 

3 min 128.6±5.8 126.3±5.7 112.2±8.9 0.001s

Range(min-max) 118 to 135 120 to 135 100 to 124 

5 min 119.1±8.0 122.0±4.2 103.8±8.4 0.001s

Range(min-max) 105 to 128 118 to 130 90 to 120 

s=signi#cant; ns=not signi#cant; p value reached from ANOVA test; Data are expressed as Mean±SD

varied from 144.8±8.4 mmHg to 118.5±4.4 mmHg that of 

group B varied from 134.8±4.1 to 122.0±4.2 mmHg and 

then group C varied from 126.5±15.5 mmHg to 103.8±8.4 

mmHg during di!erent evaluation period. "e di!erence 

was statistically signi#cant (p<0.05) among three groups.

Table III shows the baseline mean diastolic blood pressure 

baseline (DBP) was found 79.8±2.2 (mmHg) in group A, 

80.6±3.7 (mmHg) in group B and 82.2±4.5 (mmHg) C. 

"e Baseline di!erence was statistically not signi#cant 

(p>0.05) among three groups. "e mean DBP of group A 

varied from 91.8±7.6 mmHg to 72.4±5.8 mmHg that of 

group B varied from 81.3±5.2 to 70.3±2.5 mmHg and 

then group C varied from 80.9±6.7 mmHg to 63.4±2.4 

mmHg during di!erent evaluation period. "e di!erence 

was statistically signi#cant (p<0.05) among three groups.
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Table IV : Distribution of the study participant by MAP (n=60)

MAP (mmHg) Group A (n=20) Group B (n=20) Group C (n=20) P value

Baseline 96.8±4.1 98.3±3.8 100.3±7.1 0.113ns

Range(min-max) 91 to 106 93 to 105 95 to 114 

After drug administration 87.5±4.4 91.9±3.7 92.6±7.7 0.007s

Range(min-max) 80 to 94 88 to 99 83 to 104 

1 min 109.0±5.6 98.7±2.5 95.5±9.2 0.001s

Range(min-max) 101 to 117 96 to 103 84 to 108 

3 min 99.9±4.3 91.8±4.2 85.9±5.4 0.001s

Range(min-max) 94 to 106 85 to 97 80 to 96 

5 min 91.4±3.4 86.3±3.4 76.5±3.4 0.001s

Range(min-max) 84 to 96 80 to 93 70 to 82 

s=signi#cant; p value reached from ANOVA test; Data are expressed as Mean±SD.

Table V : Distribution of the Study Participant by Blood Pressure in Post-Operative period (n=60)

BP in Post-Operative Period Group A (n=20) Group B (n=20) Group C (n=20) P value

SBP (mmHg)    

• 1st hour 127.9±6.5 131.6±6.4 131.5±7.1 0.145ns

• Range(min-max) 115 to 138 120 to 140 115 to 140 

• 2nd  hour 127.2±6.4 131.4±6.8 131.8±6.1 0.0510ns

• Range(min-max) 120 to 137 123 to 142 120 to 142 

DBP (mmHg)    

• 1st hour 76.3±3.4 77.7±2.83 79.0±4.3 0.065ns

• Range(min-max) 70 to 80 75 to 82 70 to 84 

• 2nd  hour 76.0±3.8 76.8±3.7 78.4±2.4 0.081ns

• Range(min-max) 72 to 82 72 to 82 72 to 80 

MAP (mmHg)    

• 1st hour 93.2±3.7 95.4±3.4 96.2±4.9 0.061ns

• Range(min-max) 85 to 99 91 to 100 85 to 101 

• 2nd  hour 93.2±4.1 95.3±4.3 96.1±3.1 0.058ns

• Range(min-max) 88 to 99 89 to 100 89 to 100 

s=signi#cant; ns=not signi#cant; p value reached from ANOVA test; Data are expressed as Mean±SD.

Table IV shows the baseline mean MAP was found 

96.8±4.1 (mmHg) in group A, 98.3±3.8 (mmHg) in 

group B and 100.3±7.1 (mmHg) in Group C. "e 

Baseline di!erence was statistically not signi#cant (p>0.05) 

among three groups. "e mean MAP of group A varied 

from 109.0±5.6 mmHg to 87.5±4.4 mmHg that of group 

B varied from 98.7±2.5 to 86.3±3.4 mmHg and then 

group C varied from 95.5±9.2 mmHg to 76.5±3.4 mmHg 

during di!erent evaluation period. "e di!erence was 
statistically signi#cant (p<0.05) among three groups.

Table V shows the mean SBP at 1st hour was found 
127.9±6.5 in Group A, 131.6±6.4 Group B and 131.5±7.1 
Group C. "e DBP at 1st hour was found 126.8±6.4 in 
Group A, 131.4±6.8 in Group B and 131.8±6.1 in Group 

C. "e mean MAP at 1st hours was found 93.2±3.7 in 
group A, 95.4±3.4 in Group B and 96.2±4.9 in Group C. 
"e di!erence hour was statistically not signi#cant 
(p>0.05) among three groups. 
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DISCUSSION

In this present study, the mean age was 45.2±3.1 years in 

group A, 50.3±7.4 years in group B and 47.5±7.9 years in 

group C. "e di!erence was statistically not signi#cant 

(p>0.05) among three groups. Samala et al8, Pramanick et 

al9 and Smitha et al5 found almost similar mean age and 

age ranged in their respective studies. On the other hand 

Sebastian et al6 found the mean age was 32.50±9.12 years 

in Group A, 36.96±10.33 years in Group B, 31.20±9.30 

years in Group C, which is smaller with the present study. 

"e lower mean age and age range maybe due to 

geographical variations, racial, ethnic di!erences, and 

genetic causes.

In this study, dexmedetomidine is e!ective signi#cantly in 

blunting the increase in mean SBP and DBP due to 

laryngoscopy and intubation. However, the baseline 

di!erence of mean SBP and DBP is not statistically 

signi#cant (p>0.05) among the group A, B and C. "ough 

mean SBP and DBP have been increased at 1 minute after 

intubation in all three groups. "e haemodynamic 

variables fell below the base line in group B and C all the 

time. "e #ndings indicates that there is a disparity of SBP 

and DBP in group A and group C but in group B it was 

almost unswerving from baseline to 5 minutes follow-up. 

Inter group comparison revealed statically signi#cant 

among three groups (p<0.05). Smitha et al5 compared the 

e!ect of 0.5 and 1 µg/kg of dexmedetomidine with normal 

saline in attenuating stress response. "ey found out that 

dexmedetomidine 1 µg/kg was more e!ective than 

dexmedetomidine 0.5 µg/kg in controlling haemodynamic 

responses to tracheal intubation. "e intergroup 

comparison revealed a statistically signi#cant (p<0.05). 

Similar observations regarding the SBP and DBP were also 

Samala et al8, Pramanick et al9 and Sebastian et al6. 

At baseline, the MAP (P=0.113) is almost same among the 

group A, B and C. However, it has been also found that 

group B and group C have a signi#cantly lower MAP 

(p=0.001) to 5 min follow up. Dexmedetomidine 

attenuates sypathatoadrenal response by activation of 

presynaptic �2 receptors in sympathetic nerve endings 

resulting in decreased release of noradrenaline. Moreover, 

stimulation of postsynaptic �2 receptors of locus coeruleus 

causes inhibition of norepinephrine release10. Patel et al11 

have administered dexmedetomidine intravenously as 

loading dose of 1 �g/kg over 10 min prior to induction in 

group B and observed, dexmedetomidine signi#cantly 

attenuated stress response to intubation with lesser increase 

in systolic (6% vs. 23%) and diastolic (7% vs. 20%)  blood 

pressure as compared to the control group (P <0.05). 

In this current study, the baseline mean MAP is 96.8±4.1 

(mmHg) in group A; however, in group B and group C the 

MAP are slightly higher that group A which are 98.3±3.8 

(mmHg) and 100.3±7.1 (mmHg) respectively. "e 

baseline di!erence of mean arterial pressure among these 

three groups is not statistically signi#cant (p>0.05). 

Maximum intubation response is found at 1 min 

post-intubation among the three groups. In group B, they 

approached near the baseline by 3 minutes. Interestingly, 

the variables fell below the baseline by 3 min in group C. 

In group A statistically higher values of SBP, MAP at 

all-time intervals are found in post-intubation when 

compared to group B and group C. "erefore, it can be 

inferred that the haemodynamic response is better 

observed in group B and group C, when it is compared 

with group A. However, the parameters fell below the 

baseline value at 1 min after intubation in group C. "is 

clearly indicates that the dexmedetomidine in a dose of 

0.75 µg/kg and 1 µg/kg is superior to dexmedetomidine in 

a dose of 0.5 µg/kg. 

Similarly Sebastian et al6 showed the mean of Mean 

Arterial Blood Pressure (MAP) in #rst minute 

114.57±5.14 mmHg in Group A, 98.87±5.86 mmHg in 

Group B and 96.33±5.40 mmHg in Group C (p<0.001). 

In third minute 108.47±4.97 mmHg in Group A, 

94.83±5.13 mmHg in Group B and 90.27±5.49 mmHg in 

Group C (p<0.001). In #fth minute 103.37±4.51 mmHg 

in Group A, 91.80±5.48 mmHg in Group B and 

85.47±5.08 mmHg in Group C(p<0.001). Similar 

observations regarding the MAP pressure was also reported 

by Smitha et al5.

In this present study, hypotension is found in 6(30.0%) in 

group C. In group A hypertension has found in 4(20.0%) 

cases. "e di!erences among the three groups is statistically 

signi#cant (p<0.05). Smitha et al5 have reported that 

di!erent doses of dexmedetomidine has shown irregular 

breathing with varied episodes of apnoea. Furthermore, 

dexmedetomidine (1 µg/kg) has been associated with the 

increased incidence of adverse e!ects like bradycardia and 

hypotension observed by Kartik et al12 and Menda et al13. 

It has been established that the activation of post-synaptic �-2 receptors in CNS brings the decreased sympathetic 

activity which can lead to bradycardia as well as 

hypotension14. Furthermore dexmedetomidine (1 �g/kg) 

is associated with increased incidence of adverse e!ects13. 

Yallapragada et al15 have been reported that the 

dexmedetomidine (1 µg/Kg) is e!ective on the blood 
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pressure responses during laryngoscopy and intubation 

showed that BP increased by 4.0% initially but later 

declined by 11.0% following a 5 minute infusion of 

dexmedetomidine. After intubation the SBP rose only 

slightly above baseline. In four patients in dexmedetomidine 

Group hypotension (SBP <90 mmHg) was observed 

following induction of anaesthesia. In this study also six 

patients had developed hypotension in group C.

Patients have been shifted to the post anaesthesia care 

unit after complete clinical recovery and they have been 

observed for 2 hours for nausea, vomiting, bradycardia, 

hypotension and sedation. In present study results 

suggested that to control blood pressure during 

laryngoscopy and tracheal intubation, 

Dexmedetomidine is a better drug and 0.75 �g/kg dose 

is more e!ective than Dexmedetomidine with the dose 

of 0.5 �g/kg and 1 �g/kg which causes no signi#cant side 

e!ects in controlled hypertensive patients. In this study 

no signi#cant respiratory depression, apnea, muscle 

rigidity or decrease in SpO2 was seen in any patient in 

post-operative period.

CONCLUSIONS

It can be concluded that Dexmedetomidine dose of 0.75 

µg/kg is safe and e!ective in obtunding the blood pressure  

response to laryngoscopy and endotracheal intubation 

without producing side e!ects compared to doses of 0.5 

µg/kg and 1 µg/kg .
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Comparison between Flexor Carpi Radialis and Flexor Carpi Ulnaris Tendon Transfer for Fingers’ Extension in 

High Radial Nerve Palsy

Sen SK1, Datta NK2, Missra D3, Khan MZH4, Islam J5, Sen S6, Chowdhury  RM7, *Das KP8

Abstract

!e hand grip is severely impaired following high radial nerve 
palsy due to loss of extension of the wrist, metacarpo- 
phalangeal joint of "ngers and thumb. If radial nerve does not 
show neural recovery following conservative or surgical repair 
during the optimum time, tendon transfer is considered the 
standard treatment. To evaluate and compare the clinical 
outcome between #exor carpi radialis and #exor carpiulnaris 
tendon transfer for "ngers’ extension in high radial nerve palsy. 
!is randomized controlled trial study was carried out in the 
Department of Orthopedic Surgery, Bangabandhu Sheikh 
Mujib Medical University, Dhaka over a period of two years 
from January 2013 to December 2014. A total of 30 patients 
with high radial nerve palsy were recruited, 15 patients were 
gone through Flexor Carpi Radialis tendon transfer procedure 
(FCR group) and the rest 15 patients were gone through Flexor 
Carpi Ulnaris tendon transfer procedure(FCU group). !e 
patients were followed up for 12 weeks after surgical 
intervention. Out of all patients, 86.7% male were 
encountered in each group. !e mean age was found 
31.07±9.14 years in FCR group and 33.60±10.79 years in 
FCU group. Humerus fracture was remained a major cause of 
radial nerve palsy in both FCR and FCU groups (26.7% vs. 
33.3%). In "nal follow-up at 12th week, no extension de"cit 

was observed at MCP joint (93.3% vs. 80.0%, p>0.05).!e 
end result of surgical intervention was found satisfactory 
equally in both the groups (86.7%). In case of high radial 
nerve palsy, both FCR and FCU tendon transfer procedures 
are e&ective for"ngers’ extension at MCP joint.

Keywords: Flexor carpi radialis, #exor carpi ulnaris, "ngers’ 

extension and radial nerve palsy.

INTRODUCTION

Hand is a highly specialized organ as it has grasping, 

pinching and hooking function carried out by 

musculotendinous units. It can give information about the 

position, size and shape of an object by its highly developed 

sensory mechanism and described as third eye.1

Injury to radial nerve may occur at di!erent level. A very 

high level radial nerve injury occurs at the level of axilla. 

Loss of extension at the elbow, wrist, "ngers and thumb 

occur in very high level lesions. A high level radial nerve 

palsy happens due to injury above elbow to below axilla 

where elbow function is intact but wrist drop is obvious 

and associated with loss of "ngers and thumb extension. A 

low level lesion occurs due to injury just below the elbow 

where elbow and wrist spared but "ngers and thumb 

extension are lost.2

Most surgeons have used the pronator teres (PT) to 

extensor carpi radialis brevis (ECRB) transfer to restore 

wrist extension.3 Restoration of "nger extension may be 

done using the #exor carpi radialis (FCR), #exor carpi 

ulnaris (FCU) or #exor digitorum super"cialis (FDS).4-6 

Currently many surgeons prefer to use FCR because it is 

simpler than using the FDS and it spares the strong wrist 

stabilizer.7

$e best technique of thumb extensor/radial abduction 

remains controversial. $e most commonly used technique 

is the transfer of Palmaris longus(PL) to the rerouted 

extensor pollicis longus (EPL). $e EPL must be 

transposed from the third compartment toward the PL. 

$is transposition eliminates the thumb adduction vector 

of the EPL and the new ‘EPL’ then acts as both an extensor 

and radial abductor of the thumb.3,8 Surgeons who do not 
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re-route the EPL have addressed radial abduction of the 

thumb by transferring the PL or FCR to the abductor 

policis longus (APL).4,5,7 Radial abduction of the thumb 

may also be restored by a tenodesis of the APL to the 

brachioradialis(BR).7

$e rationale for choosing the FCR is preservation of the 

FCU as a strong wrist stabilizer; preservation of wrist 

#exion with ulnar deviation (hammering activity for 

manual workers).9 Clinical "ndings may have the 

signi"cant implication on the choice of the tendon transfer. 

In general tendon transfer is indicated when there is little or 

no likelihood that a damage radial nerve will regenerate 

su%ciently to innervate lost motor function. If the nerve, 

the extensor muscles supplied by the nerve or both has been 

damaged beyond repair, tendon transfer should be 

considered as soon as su%cient wound healing and 

maturation have occurred to produce tissue equilibrium.10

Previous studies recommended for further studies to be 

carried out to makea comparison between FCR versus 

FCU tendon transfer for EDC function ("ngers’ 

extension) in the cases of high radial nerve palsy. Limited 

data are available regarding this topic in our country. 

Available information from above studies had provided a 

rationale to conduct the current study.

MATERIAL AND METHOD

$is randomized controlled trial was carried out at the 

Department of Orthopedic Surgery, Bangabandhu 

Sheikh Mujib Medical University, Dhaka over a period of 

two years from January 2013 to December 2014. A total 

of 30 patients with high radial nerve palsy were recruited, 

15 patients were gone through Flexor Carpi Radialis 

tendon transfer procedure (FCR group) and the rest 15 

patients were gone through Flexor Carpi Ulnaris tendon 

transfer procedure (FCU group). Patients had duration 

of radial nerve injury less than 6 months, sti! joints, 

epilepsy or paralyzed hand and patients with absence of 

palmaris longus muscle were excluded from this study. 

$ey were diagnosed on the basis of presenting 

complaints, clinical examinations & investigations. $e 

patients were followed up for 12 weeks after surgical 

intervention. In this study, baseline data and four follows 

up were recorded from each patient and measured the 

clinical response, complications and Bincaz scalewas used 

for the overall assessment of tendon transfers for high 

radial nerve palsy. 

RESULTS

Tabble I shows the range (min-max) (18-46) (11-53). In 

both groups 13.3% were female and 86.7% were male. $e 

mean age was found 31.07±9.14 years with the range of 18 

to 46 years in FCR group and mean age was 33.60± 10.79 

years with the range of 11 to 53 years in FCU group. 

Table I: Demographic pro!le of the study population 

(n=30)

                        Group  p 

 FCR  n (%) FCU  n (%) value

Gender   

Female 2 (13.3) 2 (13.3) 1.000

Male 13 (86.7) 13 (86.7) 

Age (years)   

Mean±SD) 31.07±9.14) 33.60±10.79) 0.493

 

Table II shows the soaked dressing in "rst POD (26.7% vs. 

20.0%), second POD (20.0% vs. 14.3%) in FCR and 

FCU group respectively. Hand swelling in "rst POD was 

64.3 % and 53.3% in second POD; 26.7% and 20% in 

FCR and FCU groups respectively.  

Table II: Distribution of the patients according to 

Post-operative follow-up (n=30)

                  1st POD                2nd POD

 FCR FCU  FCR    FCU  

 n (%) n (%) n (%) n (%)

Dressing (Soaked) 4(26.7) 3(20.0) 3 (20.0) 2(14.3)

Hand Swelling 9 (64.3) 8 (53.3) 4(26.7) 3(20.0)

Table III shows the wound condition in both FCR and 

FCU group (100.0% vs. 100.0%). 

Table III: Distribution of the patients according to 

wound condition (n=30) 

Wound condition-                Group  p 

(Healthy) FCR   FCU   value

 n (%) n (%)

At 12th week 15 (100) 15(100) 
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Table IV shows the extension de"cit >10° was found nil in 
both groups at 12th week after surgical intervention. 
Extension de"cit <10° was found 20.0% in FCR group and 
26.7% in FCU group at 12th week after surgical 
intervention. No extension de"cit was accounted 80.0% in 
FCR group and 73.3% in FCU group at 12th week after 
surgical intervention. 

Table IV: Distribution of the patients according to 
Finger’s active extension (n=30)

Finger’s active extension              Groups  P 

(at 12th weeks)  FCR n (%)   FCU n (%)   value

Extension de"cit >10° - - 

Extension de"cit <10° 3 (20.0) 4 (26.7) 0.666 ns

No extension de"cit 12 (80.0) 11 (73.3) 

Table V shows the fairly satisfaction was found 6.7% cases 
in FCR group and 26.7% cases in FCU group at 12th week 
after surgical intervention. Satis"ed was found 66.7% in 
FCR group and 60.0% in FCU group at 12th week after 
surgical intervention. Patients with very satis"ed were 
accounted in FCR group was 26.7% and in FCU groups 
13.3% at 12th week after surgical intervention. No 
statistically signi"cant di!erence was found in two groups 
in cosmetically satisfaction of patients. 

Table V: Distribution of the patients according to 

cosmetically satisfaction of patients (n=30.)

Cosmetically satisfaction               Groups  P 

of patients (at 12th weeks)  FCR n (%)  FCU n (%) value   

Fairly satis"ed 1 (6.7) 4 (26.7) 

Satis"ed 10 (66.7) 9 (60.0) 0.657

Very satis"ed 4 (26.7) 2(13.3) 

Table VI shows the follows up at 12th week, 6.7% patients had 
extension de"cit <100 of metacarpo-phalangeal joint in FCR 
group but in FCU group, was 20%. No-signi"cant di!erence 
in level of metacarpo-phalangeal joint extension was observed.

Table VI: Distribution of the patients according to 
Metacarpo-phalangeal joint extension at !nal 

follow-up at 12th week (n=30).

Metacarpophalangeal                     Groups  p 

joint extension     FCR     FCU   value

(at 12th weeks) n (%) n (%) 

Extension de"cit >100 - - 

Extension de"cit <100 1(6.7) 3(20.0) 0.591ns

No extension de"cit 14 (93.3) 12 (80.0) 

Table VII shows that no signi"cant di!erence was found 
regarding overall satisfaction between both groups (93.3% 
vs. 80.0%). In FCR group 93.3% of the patientsand in 
FCU group, 86.7% of the patients able to return their 
previous job. 

Table VII: Distribution of the patients according to 

overall satisfaction of patients with the operation (n=30).

                     Groups  P value

 FCR  n (%) FCU  n (%) 

Overall Satisfaction 14 (93.3) 12 (80.0) 0.591ns

Able to return previous job 14(93.3) 13 (86.7) 0.543ns

Table VIII shows the end result of surgical intervention 
excellent in FCR group and FCU group 26.7% vs. 6.7%, 
(p> 0.5). 60.0% and 80.0% patients declared as good 
surgical intervention in FCR and FCU group respectively. 
Fair surgical intervention was found same in both groups 
which was 13.3%. $ere was no signi"cant di!erencein 
surgical intervention between two groups.

Table VIII: Distribution of the patients according to 

end result of surgical intervention (n=30)

Result                     Groups  P value

 FCR n (%) FCU n (%) 

Excellent 4 (26.7) 1 (6.7) 

Good 9 (60.0) 12 (80.0) 0.308 ns

Fair  2 (13.3) 2 (13.3) 

Table IX shows the among the 30 case, complications 
developed in 8 (26.66% ) of cases, but 3(20%) of case in 
FCR group and 5(33.33%) of cases in FCU group. $ose 
patient developed infection subsequently developed 
adhesion formation and extension or #exion lag. $ere was 
no statistical di!erence between two groups.

Table IX: Distribution of the study population by 
complications (n=30) 

Complication                    Groups  p value

 FCR  n (%) FCU  n (%) 

Infection  2 (13.3) 2 (13.3) 0.881ns

Adhesion formation 2 (13.3) 3 (20.0) 

Ugly scar 2 (13.3) 2 (13.3) 

Muscle bulging 1 (6.7) 3 (20.0) 

Extension lag 1 (6.7) 1 (6.7) 

Flexion lag 1 (6.7) 1 (6.7) 

Complications were almost same in both groups.
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FCU Set of Transfer

Modi"ed Jones / Standard Transfer

Fig: Per-Operative Photo of FCU to EDC transfer.

Fig:  Pre-Operative Photograph of high Radial Nerve palsy

Fig: Post Operative MCP Extension

FCR Set of Transfer

Brand Transfer

FCU set of Tendon Transfer for High Radial Nerve Palsy
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DISCUSSION 

Male was found predominant in this study. Out of all 

patients, 86.7% male were encountered both in FCR and 

FCU group. Zareezadeh et al.11 also found that about 

98.0% of the study population was male. 

Mean age was found 31.07±9.14 years with the range of 18 

to 46 years in FCR group and 33.60±10.79) years with the 

range of 11 to 53 years in FCU group.Zareezadeh et al. and 

Moussavi et al.12 found no statistical signi"cant di!erence 

in age between two groups. 

Fig:  Pre-Operative Photograph of high Radial Nerve palsy

Fig:  Post Operative Photograph of MCP Extension and "nger with thumb #exion and extension.

Fig:  Per-Operative Photo of FCR to EDC transfer.

After surgical intervention, soaked dressing was found 

more in "rst POD (26.7% vs. 20.0%) than second POD 

(20.0% vs 14.3%) in FCR and FCU group respectively. 

Moreover, hand swelling in "rst POD was 64.3 % and 

53.3% whether it was declined in second POD 26.7% and 

20.0% in two groups but it remained non-signi"cant in 

two groups. In a study in Iran by Zareezadeh et al.11, they 

also found non-signi"cant association regarding hand 

swelling including forearm and wrist between FCR and 

FCU groups.
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Fairly satisfaction was found 6.7% cases in FCR group and 

26.7% cases in FCU group at 12th week after surgical 

intervention. Satis"ed was found 66.7% in FCR group 

and60.0% in FCU group at 12th week after surgical 

intervention. Patients with very satis"ed were accounted in 

FCR group was 26.7% and in FCU groups was 13.3% at 

12th week after surgical intervention. No statistically 

signi"cant di!erence was found between two groups 

incosmetically satisfaction of patients. But Zareezadeh et 

al.11 found signi"cant di!erence in consideration of 

cosmetic results of FCR and FCU groups.

At 12th week, only 6.7% patients had extension de"cit<100 

of metacarpo-phalangeal joint in FCR group but in FCU 

group, that was noted 20.0%. It was also found that at 12th 

week, no-signi"cant di!erence in level of 

metacarpo-phalangeal joint extension was observed.On the 

opposite of our study result, Zareezadeh et al.11 found 

signi"cant di!erence between "nger’s active extension of 

FCR and FCU group (p <0.05).

After surgery, complications such as infection, scarring, 

formation of abnormal deformation was also observed. 

$ere was no signi"cant di!erence between groups 

regarding complications. $is result is agreeable with the 

study by Zareezadeh et al.11

According to overall satisfaction of patients with the 

operation, Overall satisfaction in FCR group was 93.3% 

and in FCU group was 80.0%.93.3% of the patients in 

FCR group and 86.7% patients in FCU group were able to 

return their previous job. Gousheh and Arasteh13 

conducted a study on only FCU for tendon transfer, also 

reported that 86.0% of the patients were able to do their 

daily work after 45 days. Another study by Moussavi et 

al.12 who worked on tendon transfer for radial nerve 

paralysis and compared three methods FCU, FCR & FDS 

found the ability to return to previous job without 

di%culty was 73.2% of the patients. As well, they also 

reported non-statistical signi"cant di!erence in between 

three method counting the ability, time of return to job, 

satisfaction with the operation (P>0.05). $is "ndings 

support our study "ndings totally.

Surgical intervention was found excellent more in FCR 

group than FCU group (26.7% vs. 6.7%, p> 

0.05)according to Bincaz scale. However, 60.0% and 

80.0% patients declared as good surgical intervention in 

FCR and FCU group respectively. Fair surgical 

intervention was found same in both groups which was 

13.3%. $ere was no signi"cant di!erence in surgical 

intervention between two groups. Qattan14 observed the 

study results according to Bincaz scale and found that 

80.0% patients showed excellent result in "nger extension. 

Moussavi et al.12, done a DASH (disabilities of the arm, 

shoulder and hand) score for comparing three method of 

tendon transfer in radial nerve paralysis namely FCR, FCU 

and FDS also found non-signi"cant association among 

three groups. $is result is completely agreeable with our 

study "nding.

CONCLUSIONS

In case of high radial nerve palsy,both FCR and FCU 

tendon transfer methods are equally e!ective in the 

improvement of "ngers’ extension at MCP joint. 
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Original Article

Status of Serum Magnesium Level in Bangladeshi Children and Adolescents with Type 1 Diabetes Mellitus 

and its Relationship with Glycemic Control

*Haque S1, Muttalib M A2, Nesa A3, Uddin MN4, Hossain S5, Shahabuddin T6,  Tasnim A7. 

Abstract

Type 1 diabetes mellitus is one of the most common endocrine and 
metabolic disorder in children and adolescents. Alteration of serum 
magnesium level may be associated with metabolic control and 
diabetic complications. !e aim of the study was to evaluate serum 
magnesium level and "nd out its relationship with glycemic control 
in type 1 diabetic children and adolescents. For this study 80 type 1 
diabetic children & adolescents with age range 1 to 18 years and 80 
aged matched healthy controls were enrolled from the outpatient 
department of Changing Diabetes in Children, Bangladesh 
Institute of Research and Rehabilitation in Diabetes, Endocrine & 
Metabolic disorders, General Hospital, Dhaka. Using a cross 
sectional design, we measured anthropometric parameters and 
serum magnesium level of all study subjects. We also estimate the 
fasting plasma glucose and HbA1c levels of the diabetic children 
and adolescents and controls. !e mean ± SD of serum magnesium 
level was signi"cantly lower in patient with type 1 DM compared 
to control (0.7 ± 0.1 vs 0.8 ± 0.1 mmol/L respectively; p= < 
0.001). Lower level of magnesium was found in subjects with poor 
glycemic control compared to good glycemic control (0.6 ± 0.1 vs 
0.8 ± 0.1 mmol/L respectively; p= < 0.001). !is study showed 
that serum magnesium level was lowered  in type 1 diabetic 

children and adolescents and it was strongly associated with poor 
glycemic control which potentially contributing to the early 
development of diabetic complications.

Keywords: Type 1 diabetes mellitus, serum magnesium level, 
glycemic control

INTRODUCTION: 

Diabetes Mellitus is a major non communicable disease and a 
leading cause of death & disability worldwide. Type 1 diabetes 
mellitus (T1DM) is a disorder that arises following the 
autoimmune destruction of insulin- producing pancreatic 
beta cells.1,2 Type 1 diabetes mellitus is a chronic disease that 
usually develops during childhood and adolescence. Globally, 
the number of children (0-14 years) with type 1 diabetes is 
542,000 & the number of newly diagnosed cases each year is 
86,000.3 !e incidence of type 1 DM in Bangladesh as 4.2 
new cases /100,000 children (0-14 years) per year.4

Diabetes mellitus has been suggested to be the most common 
metabolic disorder associated with magnesium de"ciency, 
having a prevalence of 25% to 39%.5 Magnesium (Mg) is an 
essential cofactor of more than 300 enzymes including those 
important in glycolysis, transcellular ion transport, 
neuromuscular transmission and synthesis of carbohydrates, 
proteins, lipid and nucleic acids. Numerous causes for low 
magnesium levels in diabetes are diets low in magnesium, 
osmotic diuresis that leads to high renal excretion of 
magnesium, insensitivity to insulin that a#ects intracellular 
magnesium transport and causes increased loss of 
extracellular magnesium, usage of loop and thiazide diuretics 
that promote magnesium wasting, diabetic autonomic 
neuropathies and reduced tubular reabsorption due to insulin 
resistance.6 Hypomagnesaemia has been implicated in 
various long- term complications of DM, such as increased 
carotid wall thickness, coronary artery disease, dyslipidemia, 
diabetic retinopathy, neuropathy, nephropathy, ischemic 
stroke and foot ulcerations.7,8 Some researchers found in 
their studies that hypomagnesaemia occurred in 28.2% & 
37.3% type 1 diabetic patient respectively with poor glycemic 
control.6,9 Oral or intravenous supplementation of 
magnesium in T1DM patients results in increased levels of 
magnesium and optimization of glycemic control.10,11

In the present study, we measured serum magnesium level 
in children and adolescents with T1DM and evaluated  its 
relationship with glycemic control. 
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MATERIALS AND METHODS
!is was a cross sectional study conducted in the 
department of Biochemistry and Molecular Biology of 
BIRDEM-2 General Hospital from July 2016 to June 
2017. !e research protocol was approved by Ethical 
Institutional Review Board (IRB) of BIRDEM Academy, 
Dhaka. Total 80 type 1 diabetic patients & 80 healthy 
controls aged 1-18 were selected from the outpatient 
department of Changing diabetes in Children (CDiC), 
BIRDEM-2 General Hospital. All diabetic subjects were 
being treated with insulin. 

After selection of the subjects, the aims and objectives of 
the study along with procedure, risks and bene"ts of this 
study were explained to the guardian of the study subjects. 
When their parents were agreed for participation then an 
informed written consent was obtained from them and a 
structured questionnaire was "lled up for each patient.  
Participants below 1 year and above 18 years, with any 
chronic illness and any medication that may in$uence 
serum magnesium level were excluded from the study. 
Detail personal, medical and family histories of the 
participants were recorded. 

Data collection technique
Weight and height were measured (in kilogram and meter 
respectively) and body mass index (BMI) was calculated as 
weight divided by height squared. Systolic and diastolic blood 
pressure were also recorded. !en under all aseptic precaution 
5 ml blood sample was collected from study subjects after an 
overnight fasting of 8-10 hours, 4 ml of which was delivered 
in a plain test tube for estimation of fasting plasma glucose, 
serum magnesium and remaining 1ml blood was delivered 
into EDTA tube for estimation of HbA1c. 

Serum magnesium was assessed by Beckman Coulter 

AU-480 auto-analyzer .Plasma glucose level was estimated 

by Enzymatic Glucose-Oxidase (GOD-PAP) method 

using Biosystem BTS 350 analyzer. Glycemic control was 

estimated for each patient through HbA1c which is asessed 

by Clover A1c analyzer using HPLC method. 

To de"ne “glycemic control”, we used standard 

international criteria. Based on HbA1c level, subjects were 

divided into two groups: (i) !ose with good glycemic 

control (normoglycemic group), de"ned as HbA1c levels < 

9 %; and (ii) !ose with poor glycemic control, de"ned as 

HbA1c levels ≥ 9%. Normal magnesium level considered as 

0.7-1.0 mmol/L. So, the value < 0.7 mmol/L was labeled as 

hypomagnesaemia. 

All data were collected, tabulated and statistically analyzed 

using software SPSS version 20. Quantitative data was 

expressed as mean ± SD and unpaired Student’s‘t’ test was 

done to see the level of signi"cance. Qualitative data were 

expressed as frequency & percentage and chi-square test 

was done to obtain the level of signi"cance. !e p-value of 

< 0.05 was considered statistically signi"cant.

RESULTS

Table-I shows that 50% of the cases were male and 50% 

were female, 48.8% of controls were male and rests were 

female. !ere were no statistically signi"cant di#erences in 

age, weight, height, BMI, systolic and diastolic blood 

pressure between case and controls. However, FPG and 

HbA1c levels were found statistically signi"cant between 

them.

Table I: General and biochemical parameters of the study population (n=160)

Variables Case (n=80) Mean ± SD Control (n=80) Mean ± SD p- value

Gender    

· Male 40 (50%) 39 (48.8%) 

· Female 40 (50%) 41 (51.2%) 

Age of the respondent 14.9  ±  2.9 14.8  ±  2.9 > 0.05ns

Age of onset during diagnosis (in year) 10.5 ± 3.6  - -

Duration of diabetes (in year) 4.5 ± 2.7  - -

Weight of the respondent (in Kg) 50.5  ±  16.7 48.7  ±  13.5 

Height of the respondent (in cm) 150.8 ± 13.7 151.7 ± 12.2 

BMI of the respondent (kg/sqm) 21.5 ± 4.7 20.9 ± 3.9 > 0.05ns

SBP of the respondent (mm of Hg) 101.0 ± 11.6 102.1 ± 10.9 

DBP of the respondent (mm of Hg) 68.2 ± 8.1 67.1 ± 7.9 

FPG (mmol/L) 9.2 ± 4.2 5.6 ± 0.1 < 0.001

HbA1c (%) 9.2 ± 2.2 5.6 ± 0.1  

Data was expressed as mean ± SD and comparison between groups was done by Student’s  unpaired ‘t’test. n= number of subjects, 
p-value  < 0.05 is signi"cant,  ns= not signi"cant
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Figure-1 among the total diabetic children and adolescents 

61.3% had good glycemic control and 38.8% had poor 

glycemic control.

Fig.-2: Serum magnesium status of the study population

Table II shows signi"cantly lower level of serum magnesium (0.7 ± 0.1) in cases with T1DM compared to controls. !e 

serum magnesium level was signi"cantly lower (0.6 ± 0.1) in patient with poor glycemic control compared to good 

glycemic control which was also shown in table-II.

Table III shows the serum magnesium level in cases; it was signi"cantly lower in patients who have duration of diabetes 

mellitus more than 5 years compared to those who have duration of diabetes mellitus less than that.

61.3%

95.0%

38.8%

5.0%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

Case Control

Within Reference Range 
(0.7-1.0 mmol/L)

Low ( < 0.7 mmol/L )

Table –III: Relationship of duration of DM with serum magnesium level in cases (n=80)

Variables     Relationship with duration of  DM  p-value

  < 5 years ≥ 5 years 

Serum magnesium  Low (< 0.7 mmol/L) 12 (38.7%) 19(61.3%)  < 0.001

 Within reference range 39(79.6%) 10(20.4%)

 (0.7-1.0 mmol/L) 

Statistical analysis was done by Chi-square test to compare among the groups. n= number of the  subjects, p-value < 0.05 

is signi"cant,   ns= not signi"cant

61.3%

38.8%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

HbA1c (%)

Good glycemic control

Poor glycemic control

Fig.-1: Glycemic status of the diabetic children and adolescents

Table-II: Comparison of serum magnesium level in study population (n=160) and relationship of serum 

magnesium level with glycemic status in cases (n=80)

Variable    p- value

Serum magnesium  (mmol/L) Case 0.7  ± 0.1  < 0.001

  Control 0.8 ±  0.1 

  In good glycemic control (HbA1c < 9) 0.8 ±  0.1 

  In poor glycemic control (HbA1c ≥ 9%) 0.6 ± 0.1

Data was expressed as mean ± SD and comparison between groups was done by Student’s unpaired‘t’ test. n= number of subjects, 
p-value < 0.05 is signi"cant,   ns= not signi"cant

Almost 38.8% of the total participants in cases and 5.0% 

of controls had hypomagnesaemia as shown in Figure 2.
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DISCUSSION

In the present study we measured serum magnesium level, 

as well as other clinical and biochemical parameters, in 

children and adolescents with T1DM. Inadequate 

metabolic control can a#ect the concentrations of 

magnesium, developing hypomagnesaemia, which may be 

directly related with some micro and macrovascular 

complications observed in diabetes, as cardiovascular 

disease, retinopathy and neuropathy.12

In this study, we estimated serum magnesium level in 

children and adolescents with T1DM. Taking cut o# level 

of serum magnesium < 0.7 mmol/L, we detected 38.8% of 

diabetic patient had hypomagnesaemia which is 

signi"cantly lower compared to control. A recent study in 

Egypt showed that there were 37.3% of the diabetic 

subjects had hypomagnesaemia.9 Seyoum et al.13 found a 

higher percentage of hypomagnesaemia (65%) in their 

study. Contrary to our result, Zargar et al.14, did not found 

any signi"cant alteration in plasma magnesium level in 

type 1 diabetes mellitus. 

We also found that serum magnesium was signi"cantly 

lower (< 0.001) in patient with poor glycemic control 

compared to good glycemic control. In poor glycemic 

control uncontrolled hyperglycemia and glycosuria may 

increase magnesium excretion through osmostic diuresis. 

!is result is similar with the study of many 

researchers.6,9,15,16 Inconsistent with our result, some 

researchers did not observe any relationship between serum 

magnesium and glycemic status17-19. !is di#erence could 

be attributed to the di#erence in study populations, degree 

of diabetic control among them and to the di#erent 

methods of evaluating serum magnesium and HbA1c.

In our study we found serum magnesium was low with 

patient having duration of DM ≥ 5 years. !is result is 

consistent with Shahbah et al.6 who found that duration of 

diabetes were more in participants with hypomagnesaemia.

CONCLUSIONS

Present study demonstrated a signi"cantly lower serum 

magnesium level in T1DM cases and a low serum 

magnesium level was associated with poor glycemic 

control. So, it is advocated that proper glycemic control, 

close monitoring, supplementation of magnesium might 

be bene"cial for preventing complications in type 1 

diabetic children and adolescents.

Con!ict of interest: !e authors declare no con$ict of 

interest.
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Risk Factors and Clinical Pro�le of Respiratory Distress in Newborn: A Hospital Based Study in 

Bangladesh Army

*Raha BK1, Alam MJ2, Bhuiyan MAQ3        

Abstract 

Neonatal respiratory distress (NRD) is a main cause of 

neonatal morbidity and mortality in developing countries. 

Early detection of its risk factors and early treatment of its 

causes are major challenges. !ere are many causes of 

respiratory distress, among them, transient tachypnea of 

newborn (TTN), respiratory distress syndrome (RDS) and 

perinatal asphyxia are commonest causes. Timely and 

appropriate therapy is essential to prevent ongoing injury and 

improve outcome. !e aim of this study was to determine the 

risk factors and to identify the causes of respiratory distress in 

neonatal intensive care unit (NICU) in Combined Military 

hospital (CMH) Sylhet and to observe the hospital outcome of 

these babies. Descriptive type of cross- sectional study was 

conducted in CMH Sylhet over a period of one year from April 

2018 to March 2019. During the study period a total of 287 

live newborns were found and included as study subjects to 

observe for development of respiratory distress. !e overall 

prevalence of respiratory distress was 19.2%. !ere was male 

predominance (63.6%) and more than two third (71.1%) 

were born by cesarean section. Prematurity (38.2%), low 

birth weight (52.7%), male gender (63.6%), APGAR at 1 

min <7 (10.9%), caesarean delivery (76.4%), less antenatal 

care visit (52.7%), more than 4 pervaginal examinations 

49.1%, acute fetal distress 43.6% and gestational diabetes 

mellitus 34.5% were the most common risk factors for 

development of NRD. !e main causes were transient 

tachypnea of newborn 47.3%, respiratory distress syndrome 

29.1% and perinatal asphyxia 10.9%. All babies required 

high "ow oxygen initially, subsequently Bubble Continuous 

Positive Airway Pressure (CPAP) and mechanical ventilation 

was required in 14.5% and 1(1.8%) cases respectively. 

Mortality was 1.8% in neonates with respiratory distress 

syndrome with pneumothorax with septicaemia requiring 

mechanical ventilation. NRD is a frequent emergency and 

causes high morbidity and mortality. Risk factors like 

prematurity, low birth weight, male gender, APGAR at 1 min 

<7, caesarean delivery, less antenatal care visit, more than 4 

pervaginal examinations, acute fetal distress and gestational 

diabetes mellitus were associated with respiratory distress in 

newborns. Majority of cases are due to TTN followed by 

respiratory distress syndrome and perinatal asphyxia. 

Mortality was in RDS mainly related to pneumothorax with 

septicaemia. Better obstetrical care and timely intervention 

may improve the outcome of newborn respiratory distress. 

Keywords: Meconium aspiration syndrome (MAS), 

respiratory distress (RD), respiratory distress syndrome (RDS), 

transient tachypnea of the newborn (TTN)

INTRODUCTION

Respiratory disorders are the most frequent cause of 

admission for neonatal intensive care in both term and 

preterm infants.1 Fifteen percent of term infants and 29% 

of late preterm infants admitted to the neonatal intensive 

care unit develop significant respiratory morbidity; this is 

even higher for infants born before 34 weeks gestation.2 It 

occurs in 0.96 to 12% of live births and is responsible for 

about 20% of neonatal mortality.3 !e severity of 

respiratory distress can be assessed by Downe’s scoring 

system which includes parameters such as respiratory rate, 

cyanosis, retractions, grunting and air entry in both the 

lungs.4 

!e risk factors include prematurity, male gender, 

asphyxia, caesarean delivery, maternal diabetes mellitus, 

and hypertensive disorders of pregnancy, antepartum 
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hemorrhage, multiple pregnancies, and rapid labor.5,6 !e 

causes of respiratory distress in neonates include transient 

tachypnea of newborn (TTN), respiratory distress 

syndrome (RDS), meconium aspiration syndrome (MAS), 

congenital pneumonia, congenital heart disease (CHD), 

perinatal asphyxia (PNA), and congenital anomalies as 

tracheo-oesophageal "stula, and congenital diaphragmatic 

hernia.7 

Early detection of its risk factors and anticipation of the 

management of its etiologies are imperative.8 !ere has 

been a tremendous advance in the management of 

respiratory distress such as ventilator therapy with 

di#erent modes such as Continuous Positive Airway 

Pressure (CPAP), conventional mechanical ventilation; 

ultra high frequency jet ventilation, liquid ventilation, 

surfactant replacement therapy, sophisticated monitoring 

and extracorporeal membrane oxygenation all have 

improved the outcome among the babies with respiratory 

distress.9

In spite of the varying recent advance in clinching 

diagnosis and management there have been very less 

clinical studies on the neonatal respiratory distress in our 

country. So, the aim of the study was to "nd out the risk 

factors and causes of respiratory distress among the 

admitted newborns in neonatal intensive care unit (NICU) 

in CMH Sylhet and to observe the hospital outcome of 

these babies.

MATERIAL AND METHODS

!is descriptive type of cross-sectional study was carried 

out at NICU, CMH Sylhet during April 2018 to March 

2019. Any newborn showing one or more of the 

following signs (for >2 hours) was considered to have 

respiratory distress which includes parameters such as 

tachypnea or respiratory rate of more than 60/minute, 

retraction or increased chest in-drawing on respirations 

(subcostal, intercostal, sternal, and suprasternal) and 

noisy respiration in the form of grunt, stridor or wheeze 

were included in this study and babies with multiple 

congenital malformations were excluded. !e ethical 

approval of the study was obtained from ethical review 

committee of the area headquarter, Sylhet cantonment, 

Sylhet. Diagnosis was done within 24 hours of admission 

according to their clinical presentation and relevant 

investigations. Inform consent was taken from each 

patient before enrollment. Data were collected by 

checkup sheet and appropriate questionnaire who were 

admitted in NICU.

After the initial assessment and cardio respiratory 

management, a history was obtained. Maternal and 

obstetrical histories were taken which provided invaluable 

information. Intra-partum details with special reference to 

the fetal well-being, maternal age, antenatal care visits, 

pervaginal examinations, duration of rupture of 

membranes, quantity and quality of liquor, gestational 

diabetes mellitus ,drugs especially analgesics and sedatives 

given to the mother were recorded. Apgar score, 

resuscitation details, sex, and gestational age was assessed 

by modi"ed Ballard score and clinical examination, birth 

weight and "ndings suggestive of respiratory distress were 

also noted. Data regarding use of mechanical ventilation, 

Bubble CPAP or required only oxygen were recorded. 

Statistical analysis was performed using the commercial 

statistical software Epi info version 3.5.

RESULTS

!e total number of live births during the study period was 

287. Total number of caesarean section deliveries were 204 

(71.1%) and spontaneous vaginal deliveries were 83 

(28.9%). Out of all these cases 55 (19.2%) newborns 

developed respiratory distress. Among respiratory distress 

male was 35 (63.6%) and female was 20 (36.4%). Full 

term newborns were 31 (56.4%), premature newborns 

were 21 (38.2%), and post term was 3 (5.4%). !e overall 

prevalence of respiratory distress was 19.2%.  Mean 

gestational age was 35.6 ± 3.1wks (range - 31 to 41 weeks). 

Mean weight was 2447 ± 826gm (range - 1400 to 4100 

gm). Fifty two (52%) babies had normal birth weight, 28 

(50.9%) were low birth weight, 1(1.8%) were very low 

birth weight and 1(1.8%) were macrosomic (weight 

>4000gm) babies. !e risk factors associated with neonatal 

respiratory distress are shown in (Table 1).

Table 1 shows neonatal risk factors include prematurity 

(38.2%), male gender (63.6%), Low birth weight <2500 

gm) (52.7%), meconium stained liquor (21.8%), APGAR 

at 1 min < 7 (10.9%)  and maternal risk factors include 

caesarean delivery (76.4%), attending less than three 

antenatal visits (52.7%), more than four pervaginal 

examinations (49.1%), fetal distress (43.6%), gestational 

diabetes mellitus (34.5%) and advanced maternal age >35 

years (25.5%) were the most common risk factors for 

development of NRD.



  23

Bangladesh Med J. 2019 Sept; 48(3)

Table I: Risk factors associated with neonatal 

respiratory distress (n=55)

Risk factors Number  Percentage 
 of factors (%)

Neonatal factors

Prematurity 21 38.2%

Male baby 35 63.6%

Low birth weight <2500 gm) 29 52.7%

Meconium stained liquor 12 21.8%

APGAR at 1 min < 7 06 10.9%

Knotting of the cord 06 10.9%

Post maturity 03 5.4%

Obstetrical factors

Cesarean section 42 76.4%

Number of antenatal care visits <3 29 52.7%

>4 pervaginal examinations 27 49.1%

Fetal distress 24 43.6%

Gestational diabetes mellitus 19 34.5%

Advanced maternal age >35 years 14 25.5%

Oligohydramnios 12 21.8%

Pregnancy induced hypertension 11 20.0%

Prolonged rupture of membrane  10 18.2%
>12 hours

Maternal fever at the time of  09 16.4%

delivery > 38°c

Bad obstetrical history  08 14.5%
(abortion, still birth)

Prolonged labor 07 12.7%

Twin pregnancy 04 7.3%

Table 2 shows TTN was found to be the commonest cause 

of respiratory distress (47.3%) and it was found to be the 

commonest cause of respiratory distress among both term 

and preterm babies. RDS was the second commonest cause 

of respiratory distress (29.1%) and it was found in preterm 

babies. PNA was the third commonest cause of respiratory 

distress (10.9%) and it was found in term and post term 

newborns. Congenital pneumonia, CHD, septicaemia, 

and MAS were found in 3.6%, 3.6%, 3.6%, and 1.8% of 

cases respectively.

Table-II : Causes of respiratory distress of studied 

newborn (n=55)

Disease Number Percentage

Transient tachypnea of newborn  26 47.3%

(TTN)

Respiratory distress syndrome (RDS) 16 29.1%

Perinatal asphyxia (PNA) 6 10.9%

Congenital pneumonia 2 3.6%

Congenital heart disease (CHD) 2 3.6%

Septicaemia 2 3.6%

Meconium aspiration syndrome  1 1.8%

(MAS) 

Table III shows causes of respiratory distress with obstetrics 

and gestational history are shown in 

Table III : Causes of respiratory distress with obstetrics and gestational history

Criteria TTN RDS PNA Congenital CHD Septicaemia MAS

    pneumonia   

M:F 1.4:1 1.3:1 2:1 1:1 1:1 1:1 1:1

Term (%) 88.5% 6.3% 66.7% 50% 50% 0% 100%

Preterm (%) 11.5% 93.7% 33.3% 50% 50% 100% 0%

Mean GA 37.1 32.5 37.3 37.1 36.2 34.5 41

(weeks) ± SD (±1.1) (±0.8) (±1.2) (±1.0) (±1.1) (±1.1) (±1.2)

Mean weight 2900 1500 2700 2740 2500 1850 3100

(grams) ± SD (±880) (±770) (±565) (±630) (±820) (±785) (±740)

C/S 69.2% 87.5% 83.3% 100% 100% 50% 100%

NVD 30.8% 12.5% 16.7% 0% 0% 50% 0%
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Table IV shows all babies required high +ow oxygen 

initially by head box 55 (100%), subsequently Bubble 

CPAP and mechanical ventilation was required in 8 

(14.5%) and 1(1.8%) cases respectively. 

Table IV: Treatment of patients of respiratory distress

High +ow oxygen through head box 55 (100%)

Bubble CPAP 8 (14.5%)

Mechanical ventilation 1(1.8%)

Mortality was 1.8% in neonates with respiratory distress 

syndrome with pneumothorax with septicemia requiring 

mechanical ventilation.

DISCUSSION 

Respiratory distress, the most common cause for which 

baby needed intensive care support and death rate was 2-4 

times more in this group of patients than those required 

admission without respiratory distress.10 !e overall 

prevalence of respiratory distress in this study was 19.2%. 

Results from our study are comparable with results from 

developed countries with reported prevalence rates of 

4.24% in Pakistan.11 18.5% in France12, 23% in Ivory 

Coast13 and 14.5% Burkina Faso.14

In the present study, neonatal risk factors include 

prematurity (38.2%), male gender (63.6%), Low birth 

weight <2500 gm) (52.7%), meconium stained liquor 

(21.8%), APGAR at 1 min < 7 (10.9%)  and maternal risk 

factors include caesarean delivery (76.4%), attending less 

than three antenatal visits (52.7%), more than four 

pervaginal examinations (49.1%), fetal distress (43.6%), 

gestational diabetes mellitus (34.5%) and advanced 

maternal age >35 years (25.5%) were the most common 

risk factors for development of NRD (Table 1).

 Low gestational age at the time of delivery was a risk factor 

for respiratory distress also observed by Dani C et al, and 

Lureti M et al.15, 16 Lureti M et al, and Miller HC shows 

the frequency of neonatal respiratory distress was higher in 

males than compared with females.16, 17 !e studies 

conducted by Dani C et al, Lureti M et al, Miller HC et al 

and Lee K et al, also mentioned that low birth weight is a 

risk factor for respiratory distress among newborn 

baby15-18.!e studies conducted by Rygal M,19 where 

meconium stained liquor had more chances of developing 

respiratory distress. Lureti M et al, Fidanovski D et al and 

Gouyon J et al observed that low APGAR score were 

associated with increased RD and prolonged NICU stay.16, 

20, 21 

!e studies conducted by Dani C, Gouyon J, Geller EJ 

where it was noticed that caesarian delivered babies have 

more chances of neonatal respiratory distress when 

compared to normal vaginal delivery.15, 21, 22 Dani C et al 

has shown that the number of PV examination above 4 was 

signi"cantly associated with respiratory distress.15 

Advanced maternal age responsible for newborn 

respiratory distress also reported by Dani C et al and Smith 

A et al respectively. 15, 23

In the present study, the most common causes of 

respiratory distress found were TTN (47.3%), RDS 

(29.1%), PNA (10.9%), septicemia (3.6%), congenital 

pneumonia (3.6%) and congenital heart disease (3.6%) 

(Table II). Santosh S24 et al also reported near similar 

"nding.

TTN was the commonest (47.3%) cause of respiratory 

distress in this study. In many study, TTN was found to be 

the commonest cause which was consistent with this 

study.
25, 26 Among the neonates with TTN 88.5% were 

term and their mean Gestational age was 37.1 weeks, and 

their mean weight was 2900 gm. Two third (69.2%) were 

delivered by C/S. Di#erent studies showed cesarean 

section, term babies and male predominance to be 

associated with TTN.27,28 In this study similar result was 

found but more than half of the TTN cases were term baby 

but their birth weight was normal. Assisted ventilation in 

the form of bubble CPAP (bCPAP) was required in 14.5% 

cases without any mortality. Zaazou MH et al. found 

37.9% neonates had respiratory distress due to TTN 

among them 11.5% cases required nasal CPAP with no 

mortality.27 Many other studies also reported cases with 

TTN requiring assisted ventilation without any 

mortality.
26, 29 

RDS is an important cause of respiratory distress in our set 

up and also was the second common cause in our study. It 

constituted 29.1% of cases. Majority (93.7%) were 

preterm with mean gestational age 32.5 weeks and mean 

weight of 1500 gram. One study showed that RDS was the 

second commonest cause of respiratory distress which 

constituted 31%, like our "nding27. In many other studies 

showed low percentage (2-7%) of RDS.26, 30, 31  Assisted 

ventilation was required for the management of RDS, in 

the form of bCPAP and mechanical ventilation in 14.5% 

and 1.8% cases respectively. Mortality was 1.8% among 

the ventilated baby who required mechanical ventilation 

associated with pneumothorax with septicemia while no 

death observed who required bCPAP. One study showed 
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that 83.2% cases of RDS required ventilator support and 

mortality rate was 76.0% who put on IMV mode.26 

Perinatal asphyxia still remains one of the major cause of 

neonatal respiratory distress.32, 33 Perinatal asphyxia was 

the third common (10.6%) cause of respiratory distress in 

this study. !eir mean gestational age 37.3 weeks and 

mean weight 2600 grams. Nessa L et al found 52% 

newborn had respiratory distress who had perinatal 

asphyxia30 which is much higher than our study but on the 

contrary, many other study showed low incidence of 

perinatal asphyxia.26, 27 

In this study, among all cases with respiratory distress, 

mechanical ventilation was required in 1.8% cases and 

bCPAP required in 14.5% cases. !ere was no death who 

required bCPAP but mortality rate was 1.8% among the 

babies who required mechanical ventilation. One study 

reported that mortality was high (80%) in perinatal 

asphyxia who required mechanical ventilation.27 Lawn et 

al. reported that mortality rate in cases of perinatal 

asphyxia is as high as 25-50%.34

Neonatal sepsis is an important and common cause of 

neonatal morbidity and mortality.35-37 We found 

septicemia as the fourth (3.6%) cause of respiratory distress 

in this study. Majority (100%) of them were preterm, 

mean gestational age was 34.5weeks and mean weight was 

1850 grams. Mechanical ventilation and bCPAP were 

required in 1.8% and 14.5% cases respectively among 

these babies.  Among these babies, 1 (1.8%) died who 

required mechanical ventilation but no death was observed 

who required bCPAP. One study reported that case fatality 

rate is 33.3% in the cases with neonatal sepsis.30 

Congenital pneumonia was found in 3.6% cases. 50% 

were preterm mean gestational age was 37.1 weeks. Dutta 

A et al found pneumonia as the second common cause of 

respiratory distress in his study,26 where in most cases it 

was part of septicemia and 34.28% was primary 

pneumonia.  In another study, pneumonia was found to be 

a cause of respiratory distress in 8% cases,30 which is near 

to our "nding. Mechanical ventilation and bCPAP were 

required in 1.8% and 14.5% cases respectively among 

these babies. No death was observed in cases required 

bCPAP or mechanical ventilation.

CONCLUSIONS

Neonatal respiratory distress is a major cause of neonatal 

admissions and has a high mortality rate. Risk factors like 

prematurity, low birth weight, male sex, meconium stained 

liquor, APGAR at 1 min < 7, attending less than three 

antenatal visits, more than 4 per vaginal examinations, fetal 

distress and cesarean delivered newborns were associated 

with severe respiratory distress in newborns.  Most 

common causes of respiratory distress are TTN, RDS, 

perinatal asphyxia and septicemia. Better obstetrical care 

and awareness of the risk factors of birth asphyxia among 

mothers and fetus, along with adequate follow-up of 

pregnancy and labor for early detection of risk factors and 

timely intervention may improve the outcome of neonatal 

respiratory distress. 
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Original Article

Role of Urinary Calcium and Creatinine Ratio in Assessing Bone Resorption in Lepromatous Leprosy.

 Akhter S1, Jaigirdar MQH2, *Mahmud MM3,  Haque S4,  Habib RB5

Abstract

Bony changes in lepromatous leprosy are one of the causes of 

deformity and disability. Fasting calcium and creatinine ratio 

in urine is used as a bone resorption marker in a number of 

diseases such as hyperthyroidism, osteoporosis, multiple 

myeloma, paget’s disease and sarcodosis. In lepromatous leprosy 

assessment of bone resorption might be done with that marker. 

To assess the role of fasting urinary calcium and creatinine 

ratio as a marker of bone resorption in patients with 

lepromatous leprosy. A case control study was conducted on 28 

patients diagnosed as lepromatous leprosy and 28 age-matched 

healthy control. !e participants who ful"lled all inclusion 

and exclusion criteria were studied by measuring fasting 

urinary calcium and creatinine level as well as observing 

X-rays of both hands and feet of a#ected individuals. !e 

mean age of cases 38.1±14.2 years and 38.9±12.9 years was 

in control group. Male - female ratio was 3.6: 1. It was 

observed that 10.7% leprosy patients showed urinary Ca/Cr 

ratio >0.20 (0.13±0.12) and 10.7% healthy control showed 

urinary Ca/Cr ratio ratio>0.20 (mean ±SD 0.11±0.7). the 

di#erence was not statistically signi"cant (p>0.05). X-ray 

"nding was positive in 14.3% leprosy patients and none of the 

control group. !at di#erence was not signi"cant statistically 

(p>0.05). there was no relation between raised urinary Ca/Cr 

ratio and positive "ndings of bone resorption on x-rays among 

the leprosy cases.

Keywords: Leprosy, urinary calcium creatinine ratio, 
bone resorption, lapromatous leprosy

INTRODUCTION

Leprosy is caused by Mycobacterium leprae, discovered in 

1873 by Hansen at Bergen in Norway. It is believed to be 

transmitted via droplets from the nose and mouth, through 

close contact with a person a!ected by the disease who has 

not received treatment. "e bacillus multiplies slowly and 

it can take up to 20 years before symptoms appear. Leprosy 

primarily a!ects the skin, peripheral nerves, the nasal 

tissues, the bones and can damage the eyes and testes. 

Delayed treatment can result in physical and sensory 

disability; including damage to #ngers and toes, 

contractures, inability to close the eyelids and blindness 

which often lead to social isolation.1

Bony changes usually occur in Leprosy patients of long 

duration. About 80% of joint lesions are in the metatarso- 

phalangeal joints of the foot or in theinterphalangeal joints 

of the hands and feet. Bone changes are divided into speci#c 

and secondary changes. Speci#c bone changes are caused by 

direct invasion of the bones by M. leprae causing 

granulomatous lesions seen as focal areas of rarefaction on 

X-rays. Nasal bone changes have described asspeci#c for 

lepromatous leprosy infection.2 Incidence of bony changes 

in Leprosy found 15%, 29% and 95%  in di!erent 

studies.3,4,5 In the small bones of lower limbs these changes 

include honeycombing, pseudocysts, enlarged nutrient 

foramina, and areas of bone destruction leading to 

concentric cortical erosion and thinning to collapse of bone.

Secondary bone changes are caused by destruction of nerve 

supply as well as vascular changes, trauma and secondary 

infection contribute to non-speci#c changes. "e changes 

may be of four types: distal absorption of the digits, 
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osteoarthritis, osteomyelitis,osteoporosis.6Histologically, 

these lytic bone lesions present foamy macrophages with 

numerous bacilli, few lymphocytes, epitheloid cells and 

Langerhans giant cells.Osteoporosis is the second most 

common sign in patients with leprosy. It is thought to be 

due to high bacillary load and or reaction to an active 

lesion in the secondary area or due to immobilization and 

disuse atrophy. Testicular atrophy and subsequent low 

levels of testosterone contribute to generalized osteoporosis 

in males usually in patients with lepromatous leprosy.7 

Motor denervation is sometimes associated with 

absorption of the cancellous bone and the development of 

a concentric type of bone atrophy. It a!ects both the length 

and width of bone. Osteoporosis mainly causes vertebral 

fractures, intertrochanteric fractures and colles fractures.8 

Leprotic deformities are more common in males, usually 

after 40 years of age. Secondary changes are more common 

in Lepromatous leprosy patients.Bone resorption is well 

documented in Leprosy patients by radiological studies. 

Various radiological studies have shown bone resorption in 

leprosy patients usually involve limbs, alveolar bones and 

face. Archeological studies have found bone resorption in 

skeleton of leprosy patients.9,10

Very few biochemical studies have been done to 

evaluateboneresorption in leprosy patients with con$icting 

results. Calcium metabolism was studied in 47 patients 

with borderline or lepromatous leprosy.11 "is was 

measured by serum total and ionized calcium, phosphorus, 

creatinine, total alkaline phosphatase, parathyroid 

hormone, 25-hydroxy vitamin D, and 1, 25 –dihidroxy 

vitamin D; calcium and total hydroxyproline , two 

important bone resorption markers were determined in 

urine. Although all values were within the normal ranges, 

lepromatous leprosy patients had lower total calcium, 

higher alkaline phosphatase, and higher urinary 

hydroxyproline than borderline leprosy patients.

Progression of bone disease may still occur even several 

years after having completed speci#c treatment for leprosy, 

meaning such treatment is necessary, but that is not 

su&cient to cure the bone lesions.12A study was done to 

evaluate the therapeutic e!ect on oral administration of 

risedronate in male osteoporotic patients with leprosy.It 

had shown that oral administration of risedronate 

apparently prevented vertebral fractures by increasing 

lumber BMD and caused a signi#cant reduction in urinary 

cross linked N-telopeptides of type 1 collagen (NTX), a 

marker of bone resorption. So treatment modality can 

certainly be changed to some extent by adding calcium 

supplement and anti- resorptive therapy with 

Bisphosphonates to prevent deformity resulting from bone 

resorption. "erefore, our honest e!ort has been made to 

evaluate bone resorption by measuring urinary calcium 

and creatinine level in lepromatous leprosy patients who 

are gravely su!ered by mainly secondary bony changes and 

compared to controls.

MATERIAL AND METHOD

Clinically suspected LL patients were taken to panel of 

expert for con#rmation and then detailed history taking 

and clinical examination were done and recorded. "en slit 

skin smear was done in all patients to con#rmed the 

multibacillary leprosy.  "en informed written consent was 

taken and all bacteriologically positive patients were 

included in the study procedure. Skin biopsies for 

histopathology were done in case of highly suspected B.I 

negative patients. 

28 age and sex matched apparently healthy persons 

without any history of leprosy was included in this study 

procedure ascontrol group.  Objective and purpose of this 

study was explained to the participants and then informed 

consent was obtained from them before initiation of the 

study. A detailed family history and medical examination 

were performed at screening stage for all participants. 

Controls were chosen from attendants of patients, sta!s of 

BSMMU. After thorough physical examination, urinary 

calcium/creatinine was done as investigative procedure. As 

x-ray is hazardous to health this procedure was done in 

selected controls whose urinary Ca/Cr was>0.20. 

Questionnaire was #lled up like LL patients. 5 ml of 

random urine sample was collected after 14 hours of 

fasting from the diseased and control individuals in a clean, 

sterile glass bottle.Urinary calcium concentration was 

measured by an automated chemistry analyzer using the 

O-cresolphthaleincomplexone method with the calcium-C 

test. Urinary creatinine was analyzed by the same chemical 

analyzer using the standard Ja!e kinetic reaction with 

picric acid.Urinary calcium/creatinine (mg/mg) was 

calculated as fasting urinary calcium (mg/dl) excretion 

divided by fasting urinary creatinine excretion (mg/dl). A 

normal reference interval for the urinary calcium (mg/dl): 

urinary creatinine (mg/dl) ratio is <0.20. Values exceeding 

0.20 was found in patients with hypercalciuria indicating 

resorption process in bone.
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Table I: Distribution of cases and control according to age.

Age (years)                               Case N=28                                 Control N=28  P value

 n % n % 

30 10 35.7 8 28.6 

31-40 6 21.4 7 25 

41-50 8 28.6 6 21.4 

51-60 2 7.1 5 17.9 

>60 2 7.1 2 7.1 

Mean ± SD 38.1± 14.2 38.9 ± 12.9 0.826ns

Range (years) 56 50 

ns= P value non signi#cant

Table III: Distribution of cases and control by urinary calcium creatinine ratio

Calcium/Creatinine  Case N=28 Control N=28 P value

ratio n % n % 
≤0.20 25 89.3 25 89.3 

>0.20 3 10.7 3 10.7 

Mean ± SD 0.13 ± 0.12 0.11 ± 0.07 0.449ns

Min-max 0.01-0.54 0.01-0.27 

Range 0.53 0.26 value non 

signi#cant

Table II: Distribution of cases and control according to sex.

Sex Case N=28 Control N=28 P value

 n % n % 

Male 22 78.6 22 78.6 1.000NS

Female 6 21.4 6 21.4 

Male to female ratio 3.67 : 1 3.67 : 1 

ns= P value non signi#cant

RESULTS

A total of 28 cases and 28 controls were enrolled in that study. Cases of LL were considered as group I and apparently 
healthy controls were considered as group II. 

Table I shows majority of 10(35.7%) patients belonged to age ≤30 years, in group I and 8(28.6%) healthy control in group 
II. "e mean age was found 38.1±14.2 years in group I and 38.9±12.9 years in group II. "ere are no di!erence in age of 
two groups.

Table II shows the male out-numbered female. About 79% cases were male as well as in control group. 

Table III shows the urinary calcium and creatinine ratio. "ere was no signi#cant di!erence in  urinary calcium and 
creatinine ratio of case and control group (p-value >0.05).
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DISCUSSION

"is case control study was done for early detection of bone 

resorption by measuring fasting urinary calcium/creatinine 

ratio in Lepromatous leprosy patients. A total of 28 cases of 

LL patients (newly diagnosed, old and or treated) along 

with 28 age and sex matched healthy controls were 

included in this study who attended the outpatient 

department of Dermatology & Venereology of 

Bangabandhu Sheikh Mujib Medical University 

(BSMMU) and Leprosy and Tuberculosis Control Institute 

of Mahakhali. "e study period was from August 2014 to 

August 2016. Patients of LL were con#rmed by history, 

clinical examination followed by conclusive investigations 

of slit skin smear and skin biopsy for histopathology.

"e present study showed that the mean age was 38.1±14.2 

in group 1 and 38.9±12.9 years in group 2 (in healthy 

controls)."e di!erence was not statistically signi#cant (P= 

0.826) between two groups. "e youngest patient in this 

study was 10 years old boy and the oldest was 65 years old. 

"e maximum number of patients who showed bone 

changes in this study belonged to 20 to 65 years of age. In 

a Study the youngest patient of Lepromatous Leprosy was 

12 years old and the oldest was 75 years old. "e maximum 

number of patients 13 (18.57%) who showed bone 

changes in that study belonged to the 40-49 years of age 

group, whereas the least number of patients 2(2.87%) 

belonged to the 10-19 years age group.13

In this study it was observed that 78.6% patients were male 

and 21.4% were female. Male female ratio was 3.6:1, which 

indicates lepromatous leprosy is predominant in male 

subject. In a similar study 56 (80%) patients were male and 

14(20%) were female with a male: female ratio was 4:1. 

Ishida et al (1997) showed 238 (46%) patients were male 

with LL and 139 (27%) patients were female, which clearly 

indicates male predominance among the LL cases.14 "ese 

studies closely resemble the present study.  Eighty percent 

of people in Bangladesh live in rural areas. Patients of LL 

came to Dermatology and Venereology department of 

BSMMU and TB and Leprosy control institute of 

Mahakhali from di!erent rural areas. In contrast, patients 

of LL were few who came from urban as well as from 

a?uent society. "e study showed 21 patients (75%) were 

from rural areas and 7 (25%) from urban areas. 13 (46.4%) 

healthy controls who participated in this study from rural 

areas and 15 (53.5%) were from urban areas. "e di!erence 

was statistically signi#cant (P= 0.028).In this study 14 

(50%) patients had duration of illness ≤1year and 14(50%) 
patients had >1 year. None of the patients had disease 
duration more than 3 years. As a result, only 3 LL 
(10.71%) patients showed urinary Ca/Cr ratio >0.20.  

Table IV: Distribution of cases and control fasting urinary calcium.

Fasting urinary calcium Case  N=28 Control N=28 P value

Mean ± SD 13.0 13.5 9.3 11.45 0.273ns

Min-max 0.04-45 1.1-60.7 

Range 44.96 59.6 

ns= P value non signi#cant

Table V: Distribution of cases and control on x-ray !nding.

x-ray #ndings Case (n=28) Control (n=28) P value

 n % n % 

   Positive 4 14.3 1 3.6  0.35ns

   negative 24 85.7 27 96.4 

   ns= P value non signi#cant

Table IV shows the mean fasting urinary calcium level was 13 in cases and it was 9.3 in controls but the di!erence was not 
signi#cant statistically (p-value >0.05).

Table V shows the distribution of cases and control on x-ray #ndings. Positive x-ray #nding was found in 14.3% cases and 
3.6% in control.
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Another 4 (14.28%) LL patients showed $exion deformity 
of interphalangeal joints of right hand and erosion of distal 
phalanges of right foot, lucent lesion in medullary cavity at 
proximal phalanx of right hand, Osteoarthosis and lytic 
area in medial aspect of proximal phalanx of left hand. A 
study among 70 leprosy patients where most of the patients 
had the disease for more than 10 years and were in the 
cured category, but all the patients had permanent residual 
deformities.  Bone resorption is an early event in leprosy 
and is frequently already present at diagnosis.15 In this 
study 2 LL patient (7.14%) presented with urinary Ca/Cr 
ratio >0.20 and one LL patient (3.57%) presented with 
lucent lesion in medullary cavity at proximal phalanx of 
right hand on X-ray when they were #rst diagnosed as cases 
of Lepromtous Leprosy.  Urinary calcium excretion 
corrected for creatinine was used as a marker of bone 
resorption in LL patients in this study. From the present 
study, it was observed that only 3 LL patients (10.7%) 
showed urinary Ca/Cr ratio >0.20 (Mean±SD 0.13±0.12) 
and 3 healthy controls (10.7%) showed urinary Ca/Cr ratio 
>0.20 (Mean±SD 0.11±0.7. "e di!erence was not 
statistically signi#cant (P>0.05) between two groups. "ere 
was a  study where urinary Ca/Cr ratio was also used as a 
bone resorption marker. In that study, it was observed that 
there was a statistically signi#cant increase in mean value of 
urinary calcium/ creatinine (0.13 Vs 0.09) in cases as 
compared to controls.16 Another study showed urinary 
hydroxyproline, which was used as a bone resorption 
marker  markedly elevated in LL patients.17 On the 
contrary, another study among 24 lepromatous leprosy 
patients where urinary calcium, urinary creatinine and 
urinary excretion of hydroxyproline were within normal 
range. "is study closely resembles the present study.18

Some investigatorsmentioned that bone resorption has been 
well established by radiographic studies. In this present 
study x-ray #ndings were positive in 4 patients (14.3%) out 
of 28 cases and none of the control groups showed positive 
#ndings on x-ray. "e di!erence was not statistically 
signi#cant (p>0.05) between two groups.  "is study 
showed $exion deformity of interphalangeal joints of right 
hand in 1 patient (25%),Lucent lesion in medullary cavity 
at proximal phalanx in 1patient (25%), Osteoarthosis in 1 
patient (25%) and lytic area in medial aspect of proximal 
phalanx of left hand in 1 patient (25%). In the present 
study, all the 4 patients (14.3%) showed non-speci#c bone 
changes. On the contrary, another group of  researchers 
showed speci#c bone changes were more prevalent among 
the LL and BB types of leprosy (100%).19 But other 
researchersshowed 75% speci#c bone changes, 100% 
non-speci#c and 75% osteoporosis among the LL cases. In 

another study there was non-speci#c bone changes among 
26.7% of LL cases.  In a similar study it was observed that 
46% of multibacillary patients were belonged to bone 
changes. In other studiesthat #gure was 11% and there were 
more patients belonged to the multibacillary group.20 
Multidrug therapy has limited impact on bone loss.21  In 
this study, itwas observed, 2 LL patients (14.3%) who 
received treatment <1 year among the 14 patients, had 
urinary Ca/Cr ratio>0.20 and 1LL patient (14.3%) who 
received no treatment among 7 patients, had urinary Ca/Cr 
ratio>0.20. "e mean was found 0.12±0.10 in #rst group, 
0.18±0.17 in second group and 0.95±0.06 in third group 
who received treatment more  than one year and urinary 
Ca/Cr ratio was <0.20. "e P value was .001 which was 
statistically signi#cant between the groups. "is present 
study also showed $exion deformity of IP joints of right 
hand and erosion of distal phalanges of right foot in 1 LL 
patient(50% ),osteoarthrosis in another patient among 2 
patients who got treatment for <1 year. Lytic area in medial 
aspect of proximal phalanx of left hand was found in 1 
patient (100%)  who got treatment for more than 1 year, 
and 1 patient  (100%) had lucent lesion in medullary cavity 
at proximal phalanx of left hand, who was newly diagnosed. 
Ina cohort study of 105 newly-diagnosed adult 
multibacillary leprosy patients admitted for treatment 
between 1990-1992.22 "e patients were surveyed until 
1999. Progression of bone resorption (BR) in cured leprosy 
patients was observed up to 8 years after release from MDT. 
Twenty three percent of the patients were found to have 
acralresorption. BR was found to be associated with male 
sex, grade of disability at diagnosis with other deformities 
and with the occurrence of four or more lepra reactions.A 
positive correlation was tried to #nd out between raised 
urinary Ca/ Cr ratio and positive x-ray #ndings (both hands 
and feet) indicative of bone resorption among the LL 
patients. But such #nding was not observed in this study. 
"e 3 LL patients who showed raised urinary Ca/Cr 
ratio>0.20 did not show any bone changes on x-ray. 
Similarly, all the 4 LL patients who showed bony changes on 
x-rays had normal urinary Ca/Cr ratio. A study was 
conducted among 47 borderlines and LL patients where 
calcium and hydroxyproline were measured in urine and 
total subperiosteal diameter and medullary cavity were 
measured on an x-ray of the hand of all patients.23

CONCLUSIONS

"is study was carried out for the #rst time in Bangladesh 
to detect early bone resorption in LL patients by measuring 
urinary calcium/creatinine ratio. "is bone resorption 
marker was not used in LL patients widely over the world. 
Su&cient data and information were unavailable. "e test 
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was also done among healthy controls.  But no statistically 
signi#cant di!erence was found between cases and controls 
from this study. Furthermore, this test was not well 
correlated with resorption #ndings on x-ray. May be it is 
due to bone resorption closely related with long duration 
and severity of the disease.
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Abstract

Ovarian cancer is a devastating disease preoperative 

evaluation of the patients with an ovarian tumour is di!cult. 

So frozen section biopsy of ovarian tumour is important to 

determine the extent of surgery. "is retrospective 

cross-sectional study was carried out in the Department of 

Gynaecological Oncology, Bangabandhu Sheikh Mujib 

Medical University from August 2016 to July 2017 to 

determine the validity of frozen section biopsy in the diagnosis 

of ovarian tumour. Fifty cases of ovarian tumour underwent 

frozen section biopsy were included by purposive sampling. 

Histopathological #nding was taken as the gold standard. 

Data was analyzed by SPSS version 16. "e sensitivity of 

frozen section in the diagnosis of benign, borderline and 

malignant were 100%, 100% and 97.67% respectively as 

well as the speci#cities were 100%, 97.96% and 100% 

respectively. Similarly the accuracy, PPV, NPV for the benign, 

borderline and malignant ovarian tumour were also high 

except the borderline tumour which had low PPV.

Keywords: Ovarian tumour, intraoperative consultation, 

frozen section.

INTRODUCTION

Ovarian cancer is the 7th most common cancer among 
female globally1. It is a devastating disease as it is often 
diagnosed late, hence related to poor diagnosis and 

survival.2 Among the cancers of the female genital tract, 
ovarian cancer is the second leading cause of death world 
wide.3 Patients with ovarian masses are presenting a 
persistent agonizing problem due to their inconsistent 
clinical presentation, di!culties in early diagnosis and 
wide variations in histological architecture. Preoperative 
evaluation of the patients with an ovarian tumour is usually 
made by imaging and estimation of the serum tumour 
marker. Since these methods have limited value for the 
recognition of ovarian cancer. "e diagnosis of ovarian 
cancer and the extent of surgery are usually determined by 
frozen section examination during the surgical procedure4. 
So, the accuracy of frozen section biopsy of ovarian tumour 
is important as it will in#uence the line of management, 
such as conservative versus radical surgery. Conservation of 
the uterus and the other ovary can be vital to the young 
patients to whom fertility is an important concern.5 In the 
literature, the reported frozen section utilization ratios for 
ovarian lesions range from 7.4% to 47%.6 

Frozen section diagnosis should not be seen merely as a 
microscopic examination of the tissue. Rather, it is an 
intraoperative consultation method in which other 
diagnostic tests such as gross examination, touch imprints 
are used in combination. Hence, some have preferred that 
the term “frozen section examination” be eliminated in favor 
of the term “intraoperative consultation”7 Careful gross 
examination of the specimen is of utmost importance for 
both correct sampling and arriving at the correct diagnosis. 

"is retrospective study was performed to determine the 
validity of frozen section biopsy in the diagnosis of ovarian 
tumour in the Department of Gynaecological Oncology at 
Bangabandhu Sheikh Mujib Medical University.

MATERIALS AND METHODS

"is retrospective cross-sectional study was carried out in 
the Department of Gynaecological Oncology, 
Bangabandhu Sheikh Mujib Medical University from 
August 2016 to July 2017. Fifty cases of ovarian tumour 
were evaluated according to frozen and para!n section 
diagnosis in the Department of Pathology, BSMMU 
during this period. So, these 50 cases were included in this 
study by purposive sampling by reviewing the hospital 
record form. Regarding the ethical implications, as this was 
a retrospective study using the hospital record form, so 
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permission was taken from the Unit head of the then 
Gynaecological Oncology division of BSMMU. "e 
demographic features of the study population, standard 
biochemical tests and the reports were recorded in a 
pre-designed data collection sheet.

Preparation of frozen section:

"e frozen and para!n section diagnosis were reported by 
two pathologists of the Department of Pathology, 
BSMMU experienced in gynaecological pathology. 
Following gross inspection, representative samples of 
suspicious areas with emphasis on solid, papillary or 
thickend regions was collected for frozen section 
evaluation. During this procedure portions of resected 
specimens were taken in the cryostat machine. After quick 
freezing (at -20 to -25°C), these blocks was sectioned at 
thickness of 5 micrometer in the cryostat. Frozen sections 
were then quickly immersed in Koplin’s jar containing 
95% alcohol for 20 seconds. "e slides were then stained 
with rapid Haematoxyline and eosin staining method. 
After staining cover slips were mounted over the sections 
with Di-N-butyle Phthalate in Xylene (DPX). Frozen 
slides were and results were documented as negative for 
malignancy or positive for malignancy or suspicious.

Histopathological $nding was taken as the gold standard. 
"e frozen section diagnosis was compared with the $nal 
para!n section diagnosis in terms of whether it was a non 
neoplastic lesion or a benign, borderline, and malignant 
tumour. Data was analyzed by SPSS version 16. 
Quantitative observations were indicated by frequencies 
and percentages.. For the validity of study outcome, 
sensitivity, speci$city, accuracy, positive predictive value 
(PPV) and negative predictive value (NPV) of frozen 
section biopsy in the evaluation of ovarian masses was 
calculated. "e results were presented in tables

RESULTS 

"is retrospective cross sectional study was carried out 
with an aim to $nd out the sensitivity, speci$city, accuracy, 
positive predictive value (PPV) and negative predictive 
value (NPV) for diagnosis of ovarian tumour evaluated by 
frozen section biopsy.

A total of 50 cases with ovarian tumour who underwent 
laparotomy in the Gynaecological Oncology Division of 
Bangabandhu Sheikh Mujib Medical University, from 
August 2016 to July 2017 were included in this study. "e 
mean age of the patients was 47.54 ± 12.49 years. 
Clinically 78% patients were suspected having malignant 
ovarian tumor. Frozen section biopsy revealed that 12% 
cases were benign, 4% were borderline and 84% cases were 
malignant. Histopathological examination revealed that 
12% cases were benign, 2% cases were borderline and 86% 
cases were malignant. "e sensitivity of frozen section in 

the diagnosis of benign, borderline and malignant were 
100%, 100% and 97.67% respectively as well as the 
speci$cities were 100%, 97.96% and 100% respectively. 
Similarly the accuracy, positive predictive value (PPV), 
negative predictive value (NPV) for the benign, borderline 
and malignant ovarian tumour were also high except the 
borderline tumour which had low PPV.

Table - I shows the age distribution of the study subjects, it 
was observed that 42% of patients belonged to less than 50 
years age group. "e mean age of the patients was 47.54 ± 
12.49 years with the age range 18-72 years.

Table I: Age distribution of the study patient (n=50)

Age (in years) Number of Patients Percent

<20 2 4.0

20-30 4 8.0

31-40 10 20.0

41-50 13 26.0

>50 21 42.0

Total 50 100.0

Table - II shows the clinical features of the study subjects, 
it was observed that majority 39(78.0%) of the study 
subjects were diagnosed as malignant ovarian tumour, 
6(12%) as tubo ovarian cyst/mass and  5 (10.0%) were as 
benign ovarian tumour.

Table II: Distribution of the patients according to 

clinical feature (n=50):

Clinical feature N. of patients Percent

Tubo-Ovarian mass 6 12.0

Benign Ovarian Tumour 5 10.0

Malignant Ovarian Tumour 39 78.0

Total 50 100.0

Table-III shows the serum CA-125 level among the study 
subjects, it was observed that majority (86.0%) had raised 
CA-125 (>35 IU/ml) & it was normal in 7(14.0%) cases.

Table III:  Distribution of the patients according to CA 

– 125 (n=50).

Level of CA - 125 Number of patients Percent

≤ 35 7 14.0

> 35 43 86.0

Total 50 100.0
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Table-IV shows the Frozen section of the ovarian tumour 

revealed malignant in 42(84.0%) cases, benign in 

6(12.0%) cases and borderline in 2 (4%) cases. 

Table IV: Distribution of the patients according to 

diagnosis of ovarian mass by frozen section

Ovarian mass by  No. of patients Percent

frozen section

Benign 6 12.0

Borderline 2 4.0

Malignant 42 84.0

Total 50 100.0

Table V shows the Final histopathological diagnosis of the 
ovarian tumour revealed, 43(86%) cases were malignant, 
6(12%) as benign and 1(2%) as borderline ovarian 
tumour.

Table V: Distribution of the patients according to 

histopathological diagnosis

Histopathological diagnosis No. of patient Percent

Benign 6 12.0

Borderline 1 2.0

Malignant 43 86.0

Total 50 100.0

Table VI : A total of 6 cases were evaluated as benign and 

all of them revealed as benign by histopathology as well, 2 

cases were borderline on frozen biopsy but histopathology 

con$rmed 1 case as borderline, and 42 cases revealed as 

benign in frozen but $nal histopathology con$rmed as 

malignant in 43 cases. One case of borderline tumour was 

over diagnosed and one case of malignant was missed by 

frozen section biopsy. 

Table VI: Comparison between histopathological diagnosis 

and frozen section biopsy report of ovarian masses

Variable  Histopathological   Total
  diagnosis(n=50)  (n=50)

Frozen Section Benign Borderline Malignant

(n=50) 

Benign (n=6) 6 0 0 6

Borderline(n=2) 0 1 1 2

Malignant(n=42) 0 0 42 42

Total 6 1 43 50

Table VII : "e sensitivity of frozen section diagnosis for 

benign, borderline and malignant ovarian tumour were 

100%, 100% and 96.67% respectively as well as the 

speci$cities were 100%, 97.96% and 100% respectively. 

"e  accuracy was 100% for benign tumours and , 98% for 

both borderline & malignant tumours of ovary. PPV and, 

NPV for the benign tumours  was 100%; PPV & NPV for 

the borderline ovarian tumour were 50% & 100% 

respectively and for the malignant ovarian tumours were 

100% & 87.5% respectively.

Table VII: Sensitivity, speci!city, accuracy, positive and negative predictive values of frozen section in the diagnosis 

of ovarian tumour.

 Sensitivity Speci$city  Accuracy  PPV NPV

 (95% CI) (95% CI) (95% CI) 

Benign 100% 100% 100% 100 100

 (54.07 - 100%) (91.96 -100%) (92.89% -   100%)  

Borderline 100% 97.96% 98% 50 100

 (2.50%  - 100.00%) (89.15% - 99.95%) (89.35% -  99.95%)  

Malignant 97.67% 100% 98% 100 87.5

 (87.71% -  99.94%) (59.04% - 100.00%) (89.35% - 99.95%)  



  37

Bangladesh Med J. 2019 Sept; 48(3)

DISCUSSION

Frozen section diagnosis is an important and reliable tool 

in the clinical management of patients with ovarian 

tumours. However, little information has been published 

concerning the utilization ratio of frozen section in ovarian 

tumour. In the literature, the reported frozen section 

utilization ratios for ovarian lesions range from 7.4% to 

47%.6,8,9 Since most of the patients with ovarian tumour 

undergo surgery without a de$nite tissue diagnosis, the 

diagnosis and the course of the surgery are usually 

determined by performing frozen section. Benign lesions 

are managed conservatively, borderline and malignant 

ovarian tumours are managed by de$nitive surgery, 

omental biopsy or omentectomy and comprehensive 

surgical staging or debulking surgery depending on the 

stage of the disease.10,11 So, accurate intraoperative 

diagnosis is imperative.

Many studies have assessed the accuracy of frozen section 

in ovarian tumours. In the present study, 6 benign ovarian 

tumours were diagnosed intraoperatively as benign by 

frozen section and  no false positive cases evaluated by 

histopathology. "is result showed that there is agreement 

with frozen section and histopathology in the diagnosis of 

benign ovarian tumour. But 1 out of 2 cases of borderline 

ovarian tumours there was disagreement in the diagnosis 

and 1 out of 43 cases of malignant ovarian tumours was 

misdiagnosed as borderline. In that casee, the frozen 

section diagnosis of 1 borderline tumour (mucinous 

borderline tumour) turned out to be malignant on $nal 

histology and that was mucinous cystadenocarcinoma. 

Borderline ovarian epithelial tumours have always been a 

major cause of pitfall in frozen section diagnosis with less 

reliable results compared to benign and malignant 

tumours.5,610,12,13,14

Houck et al   reviewed 140 borderline ovarian tumours 

which showed that in 60% of cases, frozen section 

diagnosis agreed with permanent diagnosis13. Over 

diagnosis was reported in 10.7% and 29.3% of cases were 

under diagnosed13.Other studies also report a less than 

90% overall sensitivity for borderline tumours.10,11,12,14 In 

the literature, frozen section examination has a high 

accuracy rate in ovarian tumours, reported at greater than 

90%9,15-22. 

In this present study, the accuracy was 100%, 98% and 

98% for benign, borderline and malignant ovarian 

tumours respectively. "e sensitivity rates for benign, 

borderline and malignant tumours were found as 100 %, 

100% and 97.67% respectively which correlate with the 

other series.9,17,19-21 

In this study the positive predictive value of frozen section 
evaluation in the diagnosis of ovarian malignancies was 
100 %. "is $nding is consistent with the other studies 
which reported positive predictive values of 99.1% to 
100%, making overtreatment an unlikely event 9,1518,23

Several literatures have shown that the causes of 
discordance between frozen section and histology are due 
to sampling error, misinterpretation, lack of communi- 
cation with the surgeons, and technical problems.17

At BSMMU during the intraoperative consultation, the 
pathologists are able to communicate with a responsible 
surgeon from the surgical team and also receive the clinical 
information and intraoperative $ndings which is also an 
important component during frozen section.   

CONCLUSION

"is study con$rms that frozen section diagnosis is a 
reliable method in the intraoperative evaluation of ovarian 
tumour in our instituition. However, diagnostic problem 
can occur in borderline ovarian tumour during frozen 
section biopsy and the pathologists as well as the surgeons 
must be aware of the limitations of this procedure, and a 
good communication between pathologists and surgeons is 
required to obtain more accurate results.

Limitations of the study

"e study population was selected from one selected 

hospital in Dhaka city with limited sample size, so that the 

results of the study may not be re#ect the exact picture of 

the whole country.
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Habitual Physical Exercise and Osteoarthritis of the Knee in Female
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Abstract

!e study aimed to evaluate the association of recreational 

(habitual) physical activities with the osteoarthritis (OA) of 

the knee in the female. !e case-control study was carried out 

at the Bangabandhu Sheikh Mujib Medical University 

(BSMMU), Dhaka in the year 2016 and 2017. !e total 

participants were 174 female selected purposively with the age 

range of 40 – 70 years, among them 87 were the cases with 

OA of the knee, and the same number of the same age group 

were included as the control without OA of the knee. A 

structured interviewer-administered questionnaire was used 

to collect data. High level of physical activities (20 or more 

miles per week) was associated with OA of the knee, whereas 

moderate level of physical activities (10-20 miles/per week) 

and low level of physical activities (<10miles/per week) had 

no signi"cant association with the OA of the knee. !is study 

reveled the relationship of the physical activity and OA of the 

knee. Continue physical activity according to the public 

health guideline, may eliminate this such physical problem for 

the general health promotion and particularly to prevent the 

OA of the knee.

Keywords: Osteoarthritis, physical activity, exercise, risk factor

INTRODUCTION

#e biomechanical in$uence of anthropometric changes 

and habitual physical activity levels are important linked 

contributory factors which may play a role in the 

prevalence and symptomatology of osteoarthritis in aging 

women.1

#e bene%cial health e"ects of physical activity are well 

known, include increased longevity and decreased 

incidence of cardiovascular disease, diabetes, obesity, and 

hypertension.2-3 One of the potentially hazardous e"ects of 

physical activity is  osteoarthritis.4 Female gender, age, 

obesity, previous joint injury, occupational activities are 

known risk factors for both hip and knee osteoarthritis.5

#ere is an increased risk of developing hip and knee OA 

with speci%c strenuous exercise and long term physical 

activity were detected among general population, here wear 

and tear theory of joint degeneration related to repetitive 

joint loading.6-8

Other studies report that moderate and strenuous physical 

activities including recreational running do not 

signi%cantly increase the risk of OA.9-10

While many kinds of physical activity require repetitive 

joint use that may cause cartilage attrition, physical activity 

can help in preventing OA in di"erent ways like 

strengthening the muscular support around joints and 

thereby reduces the risk of joint injury, improve and 

maintains joint mobility by preventing the joints from 

‘freezing up’ and physical activity helps to avoid obesity, a 

risk factor for some forms of OA. Finally, mature cartilage 

cells receive nourishment only from the di"usion of 

substances through the cartilage matrix from the joint $uid 

as because cartilage has no blood vessels or nerves, and 

physical activity enhances this process.11

A widely promoted way to improve and maintain health is 

leisure-time physical activity. #e potential e"ect of 

physical activity on OAis important to understand.
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Previous studies on the impact of physical activity on the 

knee joint have reported con"icting #ndings. Moreover, 

few studies have been carried out on this fact in Bangladesh.

!erefore, this study was aimed to explore theinteraction 

between physical activities with the osteoarthritisof the 

knee inthe female.

MATERIALSAND METHODS

!ecase-control study was done on 174female participants 

who were selected purposively with the age range of 40-70 

years at BSMMU in the year 2016 and 2017. !ey were 

divided into the two groups where 87 patients 

withosteoarthritis of the knee as the caseand 87 without 

osteoarthritis of the knee werein the control group. A 

structured interviewer-administered questionnaire, 

enquiring about demographic data and details of the 

exercise pattern was used to collect the data. !e 

Institutional Review Board of the BSMMU reviewed and 

approved all the procedures of this study. !e physical, 

psycho-social and legal risk were minimum. !e 

participants were well informed to give written consent 

before enrollment and they had the right to participate or 

refuse or even withdraw from the study at any point in 

time.!e privacyof the data information was maintained 

strictly.

!e chosen physical activitieswere walking, running, 

jogging here because they were the most common activity 

for this population and they were assessed by self-reported 

regular exercise patterns. Among those who reported any 

regular exercise, three levels of activity were de#ned. !e 

high level- physical activity more than 20 miles per week; 

moderate level - physical activity between 10 and 20 miles 

per week andlowlevel - physical activity up to 10 miles per 

week. 

!eStatistical Package for Social Sciences version 23.0 for 

Windows was used to analyze all relevant information. !e 

quantitative observations were in frequencies and 

percentages. !ecategorical variables were analyzed by the 

Chi-Squared test, showed with cross tabulation. !e 

considered statistically signi#cantp-value was <0.05.

RESULTS

!e mean age was 57 years. 

Table-I: shows regular physical activity of the respondents. 

Among the 87 patients, 55 were doing a high level of 

physical activities, the value was 41 in the control group 

and the P value was signi#cant (<0.05). !e low level of 

physical activities and a moderate level of physical activities 

were not statistically signi#cant (p >0.05) between the two 

groups.

Table I: Regular physical activity of the respondents

Regular physical Case Control OR (95% P 

activity (miles (n=87) (n=87)  CI) value

/per week)

Low (<10) 7 14 2.19  0.103ns

   (0.77-6.40)

Moderate (10-20) 25 32 0.69  0.258ns

   (0.35-1.37)

High (>20)  55 41 1.93  0.032s 

   (1.01-3.70) 

s= signi#cant, ns= not signi#cant

DISCUSSION

!is study gives an idea about the relation of physical 

activity to the OA of the knee in female aged 40 to 70 and 

above in this region. 

!is study revealed a positive association between the high 

level of physical activity and the OA of the knee where the 

mean age was 57 years. However, the OA of the knee was 

not signi#cantly associated with the physical activities in 

low level and physical activities in a moderate level.

It proves the Marti et al study where they have explained 

that the exercise of high-intensity over a long period of 

time may be responsible for the premature OA.12

Another study favors this studywhere it is observed that the 

weight-bearing sports like running, jogging, etc. can 

increase the risk of radiographic OA of the knees in 

women.13

Some studies reported con"icting #ndingsinvestigating the 

impact of physical activity on the knee joint. Few of them 

declaredthe physical activity as a risk factor for the OA of 

the knee.6, 13-14

Among the walkers and runners the female gender is 

contributing along with the other risk factors for the OA of 

the Knee.15

!e high level of physical activity was showed signi#cant 

for the OA of the knee in a study and so did ours.!is is 

may be happening due to cartilage degeneration by 

transmitting repetitive impact and torsional loads to the 

large weight-bearing joints such as the hip and knee.16 
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In this study, the moderate level of physical activity and 

low level of physical activity were not associated with the 

osteoarthritis of the knee and that was seen in other 

studies. !ey all explored, the physical activity in moderate 

level did not increase the risk of OA without signi#cant 

joint injury.1, 7, 17-23

It wasdescribed in a study thatthe recreational exercises did 

not increase the risk of the radiographic OA of the knee in 

middle-aged and elderly persons.24

Other studies observed that the degenerative changes of the 

knee joint might not be caused by the physical activity 

moreovercould even be protected by it.8, 24-26

!e similarity of this study with others is the high level of 

physical activities have an association with the OA of the 

knee while it di$ers in the moderate level and low level of 

physical activities which are not associated. 

!e suggestion is to follow the public health guideline and 

continue regular physical exercise.27-28!is message will be 

helpful for the health promotion in general and 

particularly theOAof the knee can be prevented.

CONCLUSIONS

!is study #ndings support the conclusion that a high level 

of physical activities has a signi#cant association with 

osteoarthritis of the knee in the female. Whereas, moderate 

level and low level of physical activities have no e$ect on 

osteoarthritis of the knee.

RECOMMENDATION

To avoid the OA of the knee, low level (<10miles/per week) 

and a moderate level (10-20 miles/per week) of 

habitual/regular physical exercise like walking, jogging or 

running is recommended.
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Case  Report

Temporomandibular Joint Monoarthritis in Rheumatoid Arthritis - A Rare Case Report

*Shahin MA1, Karmacharya S2, Islam A3, Khan M4, Morshed AA5, Razon S6, Choudhury MR7

Abstract

Rheumatoid arthritis (RA) is a chronic, systemic, autoimmune 
in!ammatory disorder that is characterized by joint 
in!ammation, erosive properties and symmetric multiple joint 
involvement. Temporomandibular joint (TMJ) is very rare to 
be a"ected in the early phase of the disease, thus posing 
diagnostic challenges for the rheumatologist. TMJ complaints 
are present in about more than 50% of patients of RA. TMJ is 
usually among the last joint to be involved and is associated 
with many clinical signs and symptoms of which pain is a 
major problem leading to in!ammation, limited movements, 
swelling, joint sti"ness, and muscle spasm. Here reported case 
is 64 years old male, ex-smoker, diagnosed case of diabetes 
mellitus for 7 years, hypertension for 2 years, came to hospital 
with the complains of pain in left jaw for 1 year. He had no 
history of other joint pain, morning sti"ness or any 
deformities. $e patient was diagnosed as a case of rheumatoid 
arthritis on the basis of in!ammatory monoarthritis with high 
titer positive RA factor and anti CCP. $e patient gradually 
improved after treatment with methotrexate. In!ammatory 
markers like ESR dropped down with the clinical 
improvement. TMJ is seldom joint to be a"ected &rst in the 
disease course.

Keywords: Rheumatoid arthritis, temporomandibular joint 
arthritis

INTRODUCTION 

Rheumatoid arthritis (RA) is a systemic autoimmune 

condition with variable manifestations, characterized by 

symmetric polyarticular in!ammation, predominantly in 

small joints of upper limbs which can lead to progressive 

joint damage. It is associated with substantial functional 

disability, morbidity, and accelerated mortality. "e 

prevalence of RA is estimated at 1% in most developed 

countries, with a frequency ranging from less than or equal 

to 0.1% to 1.9% in surveys from di#erent parts of the 

world. More than 50% of patients with rheumatoid 

arthritis have involvement of the TMJ. "e approximate 

female-male ratio is 3:1. "is TMJ is very rare to be 

a#ected in the early phase of the disease and isolated TMJ 

involvement is rarer. Here we are presenting a patient who 

had isolated TMJ involvement and $nally diagnosed as 

RA.

CASE SUMMARY

A 64 years old male, ex-smoker, diagnosed case of diabetes 

mellitus for 7 years, hypertension for 2 years, came to our 

hospital with the complaints of pain in left jaw for 1 year. 

Initially pain was mild; it was progressively increasing, 

more marked in the morning making him di&culty in 

opening mouth. For last 2 months pain was throbbing in 

nature, severe and radiating to upper and lower jaw. He was 

unable to chew solid food and he even used to feel pain 

during speaking. "e patient also complained burning and 

tingling sensation over same area which was aggravated on 

exposure to cold water for last 5 months. "ere was no 

history of low back pain or pain in other joints. No history 

of headache, blurring of vision and dental pain. His blood 

sugar was well controlled with tablet metformin 500 mg 

daily and tablet Linagliptin 5mg daily. "ere was no 

history of hypoglycemic attack. He was a known case of 

hypertension for 2 years for which he was taking Bisoprolol 

2.5 mg daily and his blood pressure was within normal 

limit. He developed myocardial infarction in March 2019 

and primary PCI was done. "ere was no family history of 

skin lesion suggestive of psoriasis. No drug history like 

steroid and bisphosphonate.
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On examination patient was ill looking and anxious. Pulse 

was 72 beats per minute; blood pressure was 130/70 mm of 

Hg, no postural hypotension, and respiratory rate was 17 

breaths per minute, temperature was 98. "ere was no 

palpable lymph node. "yroid gland was normal. "ere 

was grade  tenderness over the left TM joint. Examination 

of all other system reveals no abnormalities.

Investigation reports reveal: Hb was 11.3 gm/dl, total 

leucocyte count was 6.8 
�

109/µL, platelet was 200
�

103/µL and RBC count was 3.49
�

106 / µL. His ESR was 

25 mm in 1st hour, CRP was 2.81 mg/dl, random blood 

Figure-2: X-ray of both hands showing normal &ndings

Figure-1a: Joint space narrowing and sclerosis in left TM joint

Figure-1b: Joint space narrowing and sclerosis in left TM joint

sugar-7.2 mmol/L, HbA1c-6.1%, SGPT was 16 U/L, S. 

creatinine was 0.9 mg/dl. Lipid pro$le was- total 

cholesterol- 232 mg/dl (<240 mg/dl), HDL- 37 mg/dl 

(>40 mg/dl) mg/dl, LDL- 119.4 mg/dl (<130 mg/dl) and 

TG was 325 mg/dl <200 mg/dl). Urine RME showed 

normal, spot urinary micro albumin 31.71mg/dl 

(<30mg/dl), ECG was normal, CXR P/A view was normal, 

RA test 54.9 IU/ml (<15 IU/ml), AntI-CCP 365.2U/ml 

(25 U/ml), Anti SSA 0.58 U/ml (<0.95 U/ml), Anti-SSB 

0.62 U/ml (<0.95U/ml), X-ray left TM joint shows joint 

space narrowing and sclerosis. (Figure no. 1a, 1b), X-ray of 

hand showed normal $ndings (Figure no. 2).
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DISCUSSION

Rheumatoid arthritis is a systemic autoimmune condition 

with !uctuating manifestations. It is characterized by 

symmetric polyarticular in!ammation, which can lead to 

progressive joint damage and is associated with substantial 

functional disability, morbidity, and accelerated mortality. 

"e prevalence of RA is estimated at 1% in most developed 

countries, with a frequency ranging from less than or equal 

to 0.1% to 1.9% in surveys from di#erent parts of the 

world6. "e characteristic patient with RA often reports 

pain and swelling of the small joints of the hands, wrists, 

and feet, with prolonged morning sti#ness, often lasting 

more than an hour. Early in the natural course, patients 

with RA may experience di&culty using their hands with 

routine activity, and pain in the forefeet with weight 

bearing or walking. Articular symptoms most often begin 

with sti#ness, pain, and swelling involving the small joints 

of the hands and feet in a symmetric distribution, 

including the metacarpophalangeal (MCP), proximal 

interphalangeal (PIP), and metatarsophalangeal (MTP) 

joints. Patients commonly report a “gelling” phenomenon 

following periods of rest, which improves with activity. "e 

joint examination often reveals swelling, tenderness, 

increased warmth, and limited range of motion. Other 

$ndings may include palmar erythema and subcutaneous 

nodules on extensor surfaces. Extra-articular features are 

more commonly seen in later disease. "e condition 

characteristically spares the distal interphalangeal (DIP) 

joints impacting <10% of cases7 and also spares the 

thoracic and lumbosacral spine. With more advanced and 

longer duration of disease, RA may also involve atypical 

joints, including the temporomandibular joint.

"e patient presented here was male and his age was 60 

years and had only temporomandibular joint pain and 

sti#ness without involvement of other joints and extra 

articular involvement of RA.

For diagnosis of RA, serological tests such as ESR, CRP, 

Rheumatoid Factor (RF), Anti CCP antibody was done. 

Our patient had raised ESR and CRP, high titer positive 

RF and Anti CCP antibody. X-ray left TMJ showed 

marginal sclerosis with joint space narrowing, right TMJ 

was normal. X-ray of both hands were normal. 

Methotrexate remains the mainstay of treatment. Most of 

the patient responds well with this DMARD monotherapy. 

If does not respond or do not achieve treat to target to 

maximum tolerable dose of methotrexate then 

combination of other drugs like Sulfasalazine and/or 

Hydroxychloroquin of bDMARDs may be tried.

Our patient was treated with Methotrexate 10mg/week 

initially and later on dose was gradually increased to 20 

mg/week with signi$cant improvement on the basis of 

DAS28.

Isolated TMJ involvement as an initial presentation in RA 
is extremely rare, physician should be aware of this unusual 
presentation and RA should be considered as a di#erential 
diagnosis of TMJ arthritis even in the absence of other 
typical features of RA.

CONCLUSIONS
Isolated TMJ involvement as an initial presentation in RA 
is extremely rare. Physician should be aware of this unusual 
presentation and RA should be considered as a di#erential 
diagnosis of TMJ arthritis even in the absence of other 
typical features of RA.
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Case Report

Cardiac Cephalgia: Angina in the Head

*Rahman MM1, Razzaque MA2, Alam I3, Iqbal A4, Mallick GR5, Munshi S6,Wareshuzzaman M7, E-Hasan AKMQ8

Abstract

Cardiac cephalgia is a migraine like headache that occurs 

during episodes of myocardial ischaemia. Although most of the 

patients presenting with ischaemic heart disease have chest 

pain, there are other rare presenting symptoms like cardiac 

cephalgia. Headache can be the only presentation of coronary 

artery disease. We report a case of a 57 years-old man, 

Presenting with only headache during brisk walking, Exercise 

Tolerance Test (ETT) was positive for Electrocardiograph 

(ECG) evidence of provocable myocardial ischemia, who latter 

was diagnosed as double vessel coronary artery diseaseon 

Coronary Angiogram (CAG). As the patient preferred 

remaining without revascularization, he was put onto 

optimum medical management for ischaemic heart disease. A 

follow up visit after one month revealed, marked improvement 

of the headache with anti anginal medications. Early 

evaluation and diagnosis of the headache symptom should be 

done because treatment with anti-migraine drugs may 

deteriorate headache and undermine the diagnosis of coronary 

artery disease.

Keywords: Cardiac cephelgia, coronary artery disease, headache.

INTRODUCTION

Headache is found in 6% of all cardiac ischaemic cases.1 

According to the International Classi!cation of Headache 

Disorders (ICHD) 3rd edition cardiac cephalgia is a 

‘migraine like’ headache, usually but not always aggravated 

by exercise, occurring duringepisode of myocardial 
ischaemia and it is relieved by nitroglycerine.2 Cardiac 
cephalgia is a typical secondary headache disorder, usually 
initiated by exertion that is related to myocardial 
ischaemia. Primary exertional headachesuch as sex cough 
or exercise induced headache are typically benign. Cardiac 
cephalgia, on the other hand, can have life threatening 
complications thereare a total of 36 cases that have been 
reported in literature so far.3 We report a case of a 57 year 
old male, presenting to a neurologist with headache as sole 
symptom, who later was diagnosed having severe coronary 
artery disease.

CASE REPORT

A 57 year old Muslim male, hypertensive, diabetic, 
nonsmoker without any positive family history of 
ischaemic heart disease, presented to us with a history of 
post exertional headache for last 2 years. It spread to the 
occipital region and back of neck after exertion. Initially it 
occurred in moderate to severe exertion, later worsened 
and presently it occurs with minimal exertion relieves on 
taking rest. "e headache was not associated with watering 
of eyes, nausea or vomiting. With this complaint he 
presented to a neurologist and underwent neurological 
examinations and investigations including magnetic 
resonance imaging (MRI) of brain and cervical spine, 
Magnetic resonance venogram (MRV) and carotid duplex 
study which failed to reveal any abnormality.

Initially diagnosed as a case of migraine and treated 
accordingly without any improvement, the patient 
underwent an exercise tolerance test (ETT). During the 
test, he developed headache without chest pain. It was 
associated with ST-T change in stage-1 which persisted up 
to recovery stage. Accordingly sublingual nitrate was given 

which relieved headache.
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Fig.-1: A) Resting ECG showing mild ST depression at 
inferior leads

Fig.-3:  Coronary angiogram showing diseased coronary 

vessels.

Fig.-2: Angiographic view of Right and left carotid and 

vertebral artery showing no stenosis.                                                         

Few days later, coronary angiogram was done which 

revealed 99% stenosis in proximal Left circum!ex coronary 

artery (LCX), total occlusion of proximal Right coronary 

artery (RCA) and minor plaques in left anterior descending 

(LAD) artery at proximal part. Carotid and vertebral 

arteries were free of disease.

Fig.-1: B) ST change at inferior and lateral leads in stage 1 

of ETT

Fig.-1: C) ST change at inferior and lateral leads in 

recovery stage of ETT

Patient was advised revascularization with angioplasty. But 

due to some constraints patient refused to do this and we 

discharged him with optimum medical management. On 

follow up visit after one month symptomatic improvement 

was found with anti anginal drugs.  

DIFFERENTIAL DIAGNOSIS

It is important to distinguish cardiac cephalgia from 

migraine with or without autonomic symptoms and other 

forms of exertional headache. 

DISCUSSION

"e term Cardiac Cephalgia was coined by Lipton et al.4 In 

1997 as a form of exertional headache. "e diagnosis of 
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Cardiac cephalgia depends on the presence of severe 

headache worsened by physical exercise or stress and 

relieved with rest and or administration of nitrates. "e 

International Headache Society has included Cardiac 

cephalgia as a speci#c entity in its international 

classi#cation of Headache Disorders and proposed 

diagnostic criteria.7

A. Headache, which may be severe, aggravated by 

exertion and accompanied by nausea and ful#lling  

criteria “C” and “D”.

B. Acute Myocardial ischaemia.

C. Headache develops concomitantly with acute 

myocardial ischaemia.

D. Headache resolves and does not recur after e$ective 

medical therapy for acute myocardial ischaemia or 

coronary revascularization.

Our case meets each of the mentioned criteria. Cardiac 

Cephalgia is also called by several synonyms such as angina 

capitis, angina cranialis or simply as ‘headache angina.5, 6

Bini et al5 reviewed 30 cases with cardiac cephalgia and 

showed a mean age of 62.4 years (range 35-85 years). Pain 

is usually not localized, and may be unilateral or bilateral. 

Pain is almost always severe and has been described as 

having di$erent characteristics. "ere may or may not be 

other accompanying symptoms and if there are, 30% may 

have autonomic in nature. In 27% of the cases headache is 

the only manifestation of a cardiovascular ischaemia. "e 

headache starts immediately after physical exertion. In 

33% cases headache appeared at rest. "e frequency of this 

headache is highly variable and is 57% of patients show 

ECG abnormalities at rest7 as well as elevated cardiac 

enzymes8 and in the remaining ECG changes appear only 

during stress.9 

Four theories have been proposed as a pathophysiologic 

mechanism. "e #rst suggests that Cardiac cephalgia is a 

referred pain, as there is a connection between central 

nervous system (vagus nerve) and the cranial pain a$erents 

(trigeminal nerve) is the upper part of the spinal cord. 4, 10 

"e second theory proposed that cardiac cephalgia is 

secondary to elevated intracranial pressure due to venous 

stasis caused by transient decrease in cardiac output due to 

ischemic ventricular dysfunction.4 According to the third 

theory, it is secondary to the local release in the heart 

muscle of the chemical mediators capable of inducing 

remote pain, in this case headache.4 Among others, 

serotonin, bradykinin, histamine and substance P have 

been proposed as potential pain producing substances. "e 

increase in intra-cardiac pressure during anginaattacks 

could also result in release of natriuretic peptides with 

consequent vasodilatation of cerebral vasculature resulting 

in headache.

Finally Cardiac cephalgia could be due to concomitant 

presence of vasospasm in both coronary and cerebral 

vasculature.11

When the headache occurs as the only manifestation of as 

acute coronary event, the diagnosis could be di&cult if 

occurred in our case. Useful clues are older age at onset, no 

previous history of headaches, and presence of risk factors 

for cardiovascular disease and the onset of headache under 

stress. Misdiagnosis as migraine and prescribing 

anti-migraine drug may cause su$ering of the patient. Even 

delayed diagnosis can be fatal. So awareness should be 

build up among the concerned physicians and further 

study is needed to see the prevalence of headache in IHD 

patients.

CONCLUSIONS

Headache is a common symptom associated with various 

clinical conditions. It is rarely considered in cardiac 

diseases. Cardiac cephalgia though a very rare condition 

should not be underestimated. As if not properly addressed 

it may culminate into serious conditions like acute 

coronary syndrome and may even be life 

threatening.When the headache occurs as the only 

manifestation of an acute coronary event, the clues for 

suspicion are a) older age at onset, b) no past medical 

history of headache, c) presence of risk factors for vascular 

disorders and d) onset of headache under stress5.
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Obituary News September-2019

BMA would like to express deep condolence on deaths of the following notable physicians in recent past:

 Sl.No. Name & Address Age Date of Death

 1 Dr. Md Ahsanul Habib  07/5/2019
  Consultant,  Dept. of Cardiac  Anesthesiology, Square Hospital  

 2 Dr. Parvez Iftekhar Ahmed Palash  15/07/2019
  Associate professor of Nephrology, Dhaka Medical College, Dhaka  

 3 Dr. Md. Shahadat Hossain Hazra  21/07/2019
  Civil Surgeon, Hobiganj  

 4 Freedom Fighter Dr. Willian Srong  26/07/2019
  Physician & Ex-Student of Mymensingh Medical College (40 Bach)  

 5 Dr. Tania Sultana  26/07/2019
  Ex-Student of (FCPS part-2),  Dhaka Medical College, Dhaka

 6 Dr. Nigar Nahid Dipu 80 03/07/2019
  Junior Consultant, Dept. of Radiology &   Imaging
  Kuwait Bangladesh Friendship Hospital 

 7 Dr. Polas Dey
  Student of Bagura  Medical College (21 Bach) 82 08/08/2019

 8 Freedom Fighter  Dr. Mujibur Rahman  14/08/2019
  Ex- Joint Secretary, Bangladesh Medical Association (BMA)   

 9 Professor Dr. Sayada Nurzahan Bhuiyan 71 29/08/2019
  Ex- Vice President, Central Executive Committee, BMA 

May Allah bless the departed souls.

Our heartiest commiseration to the deceased’s family, our prayers are with them during this di!cult moment of their 

life.
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To reach the doctors throughout the country and ensure their participation as author, 
contents and presentation of the Bangladesh Medical Journal have been updated & 
changed to some extent. In addition to original articles, review articles and case reports; 
we are going to publish following sections regularly.
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With a view to increase the bondage with the readers, we encourage to write letters to the 
editor. Letters may include original research presented in a research letter format or case 
reports or series. Alternatively, readers may express their ideas, opinions on important 
national or international issues related to doctors, medical science or medical profession.

On being a doctor
Doctors are encouraged and advised to share their sweet, bitter, sad, memorable & 
illuminating experiences as a professional doctor in the hospital and private chamber.

Medical news

Important recent updated inventions and ideas that may change the knowledge, attitude 
& practice of a doctor and courses of the medical sciences, both at home and abroad; may 
be written to us for publication in Bangladesh Medical Journal.  

Medical jokes/poems
Meaningful jokes or poem writing related to medical profession and submitting to us by 
soft copies are encouraged. !ere is no deadline of submission.

Please send your writings to the e-mail address of Bangladesh Medical Association Journal 
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