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Abstract

Background: Peripheral neuropathy may remain latent in the early phase of Hypothyroidism. Combination of 
thyroxine with vitamin B12 can improve the electrophysiological status of motor function of median nerve in newly 
diagnosed hypothyroid patients.

Objective  : To observe the combined effects of thyroxine with vitamin B12 on electrophysiological changes in motor 
function of median nerve in newly diagnosed hypothyroid female with abnormal neurological sign/symptom.

Method: This prospective interventional study was carried out in the Department of Physiology, Sir Salimullah 
Medical College (SSMC) between July 2015 to June 2016 on 40 newly diagnosed hypothyroid female patients with 
abnormal motor nerve conduction parameters. Among them, 20 hypothyroid patients received only thyroxine 
(HT-T4) and another 20 hypothyroid patients received combined therapy of thyroxine with vitamin B12 (HT-C) for 
90 consecutive days. All the patients were studied two times; on day 1(before starting their treatment and they were 
designated as HT-T4b and HT-Cb) and on day 90 (after treatment and they were designated as HT-T4a and 
HT-Ca). Furthermore, 20 euthyroid female subjects (ET) with normal electrophysiological status were taken for 
comparison and were studied only on day 1. The neurological examinations of all subjects were done to evaluate 
their motor functions under the guidance of expert neurologists of BSMMU. Their serum TSH, FT4, FT3 levels were 
estimated for assessment of thyroid function status by ELISA method. Nerve conduction parameters of motor 
functions of median nerve were studied to observe the electrophysiological status and vitamin B12 level was also 
estimated to observe its level by using standard method. The statistical analysis was done by ANOVA test, paired 
independent sample‘t’ test and Chi-square (χ2) test as applicable.
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Results: In this study, serum TSH was decreased and FT4 and FT3 levels were significantly increased in both groups 
after 90 days supplementation of thyroxine alone and combined therapy of thyroxine with vitamin B12. Again, 
latency was significantly decreased, amplitude and NCV were significantly increased in motor functions of median 
nerve of hypothyroid patients after 90 days supplementation of combined therapy of thyroxine with vitamin B12 in 
comparison to those of their pre-supplemented state and also to those of patients with only thyroxine treatment. 
Moreover, vitamin B12 level was significantly increased after 90 days supplementation of combined therapy of 
thyroxine with vitamin B12 in HT-Ca in comparison to those of their pre supplemented state HT-Ca and also to that 
only thyroxine group (HT-T4a). Moreover, sign- symptoms were improved after 90 days supplementation of 
combined therapy of thyroxine with vitamin B12 in comparison to those of only thyroxine group.

Conclusion: The present study revealed that thyroxine alone can improve nerve conduction parameters to some 
extent but the combination of thyroxine with vitamin B12 can reduce the symptoms of hypothyroid induced 
peripheral neuropathy and accelerate the nerve conduction velocity of motor functions of median nerve more 
efficiently than the treatment with thyroxine alone.
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It is a complex disease of the developing retinal 

vasculature in premature infants. It was first reported by 

Theodore L. Terry in 19421. Previously it is called 

Retrolental fibroplasias, also called Terry syndrome 2. It 

is one of the preventable causes of blindness of early 

onset in children. Although many premature babies 

eventually develop some degree of ROP, but most do 

not develop severe form.

Bangladesh is the eighth most populous country in the 

world and is currently ranked as a low middle income 

country 3. Advances in neonatal care & improvement in 

the country’s economy have significantly increased 

survival of preterm infant. This improvement in 

neonatal care, which is sometimes suboptimal because 

of limited facilities and manpower, contributes to the 

current epidemic of ROP in Bangladesh 4.

The actual prevalence of ROP in Bangladesh is 

unknown but the rate of ROP has been found to affect 

as many as 40% of preterm infant. Approximately 3.75 

million babies are born in Bangladesh each year. 

Among them, about 604,000 babies are born 

prematurely (<37wk), with a preterm birth rate of 19%. 

Approximately 22,0000 are born with low birth weight 

(<25.00gm) and 22,000 babies are born before 28 

weeks of gestation. About 25,000 of these weigh 

1500gms or less and are at high risk of ROP5.

Prematurity is the single most important risk factor for 

ROP and the incidence increases with decreasing 

gestation & birth weight. Poor early weight gain during 

the first weeks of life is also a risk factor for ROP6,7. 

Other risk factor’s include high exposure to oxygen, 

low birth weight, respiratory distress, apnea, 

bradycardia, heart disease, infection, hypercarbia, 

acidosis, anemia, blood transfusion8,9,10,11.     

Beginning at 16wks of gestation, retinal angiogenesis 

normally proceeds from optic disc to the periphery, 

reaching the outer rim of the retina (ora serrata) nasally 

at about 36wks and extending temporally by 

approximately 40 weeks. Injury to this process results 

in various pathologic & clinical changes. ROP begins to 

develop between 32 and 34 wks after conception 

regardless of General Anesthesia (GA) at delivery and 

has two distinct phases12. During the acute phase, the 

normal vasculo-genesis of the retina is disturbed by the 

relative hyperoxia of the extra uterine environment. 

This causes vaso obliteration and non-vascularization 

of some areas of the anterior retina13. The subsequent 

hypoxia causes a second chronic phase, characterized 

by the proliferation of vascular and glial cells with 

arteriovenous shunt formation. The second phase is 

caused by over production of vascular endothelial 

growth factor (VEGF), other growth factors, such as 

insulin like growth factor 1 and placental growth factor 

are also implicated the vascular changes . If extensive, 
particularly if scar tissue forms can lead to retinal 
detachment and blindness14,15.

According to ICROP (International Classification of 
Retinopathy Of Prematurity). 3rd edition ROP is divided 
into 5 stages16.

Stage 1- A thin white line which separates the vascular 
from the avascular retina.

Stage 2- A ridge develops from the demarcation line, 
which has both height & width.

Stage 3- Extra retinal fibro vascular tissue which 
extending into the vitreous.

Stage 4- Subtotal retinal detachment.

Stage 5- Complete retinal detachment.

Aggressive ROP (A-ROP): It is severe form of ROP 
which develops rapidly without sign of other stages 
such as a ridge.

To detect ROP need routine ROP screening program. 
By this program we can detect severe, sight-threatening 
ROP early. So that urgent treatment can be given. 
Based on the incidence and risk factors reported in the 
Indian literature, the following group of neonates 
should be screened for ROP in Bangladesh-

Criterion 1- Babies birth wt ≤ 2000gm

Criterion 2- Babies born at a GA ≤ 35wks

Criterion 3- Selected preterm (>35 - <37wks)

Infant who are sick & have needed extensive cardio 
pulmonary support and prolonged O2 therapy, or apnea 
of prematurity, anaemia needing blood transfusion, 
thombocytopenia, sepsis or attending pediatrician or 
neonatologist considers them to be at high risk17.

The timing of the first screening examination must be 

early enough to identity the first signs of ROP but late 

enough that the ophthalmologist has a good view of the 

retina. Adapted from the Indian model to meet local 

needs, the timing of first screening strategy, which is 

called ‘The day-20, Day 30 strategy’18.

Timing             Indicators

20 day strategy           Babies with a GA of ≤ 30wks or 

            Birth weight of ≤ 1500gm

30 day strategy            Babies with a GA of ≤ 35wks or 

            Birth weight of ≤ 2000gm

During ROP screening patient is examine under a 

radiant warmer in the NICU, under the guidance of 

neonatologist with assistance from nursing staff. Ideal 

procedure for ROP screening is indirect 

ophthalmoscopy and wide field imaging done by a 

trained ophthalmologist.

The principle of treatment is to remove the stimulus for 

growth of new blood vessels by ablating the peripheral 

avascular retinal which will in turn reduce the incidence 

of retinal detachment and consequent blindness. The 

treatment involves ablation of peripheral avascular 

retina by laser therapy which is less expensive, less 

traumatic and standard treatment option for ROP. Other 

treatment option includes, cryotherapy, anti VEGF 

treatment such as bevacizumab19 and in advanced 

disease sugery such as minimal vitrectomy and removal 

of traction bands in case of stage 4 ROP. After 

treatment follow up examination for infants at risk 

should be done every 2-3 weeks in tervels until the 

retina is fully vascularized.

If patient remains untreated patient may developed 

complications such as refractive errors including 

myopia (most common), Squint, Amblyopia, 

Glaucoma, Retinal detachment, Visual field defect & 

blindness20.

Prevention of ROP is very important. Prevention 

includes primary prevention, secondary prevention & 

tertiary prevention. Primary prevention is prevention of 

preterm birth by Family planning, maternal nutrition, 

bed rest of mother, delayed age at marriage.

Secondary prevention includes antenatal steroids for 

fetal development in preterm birth, avoid ventilation, 

avoid 100% supplemental oxygen, delayed cord 

clamping, maintained body temperature, gentle 

resuscitation in room air, prevent sepsis, promote breast 

feeding, avoid unnecessary blood transfusion & 
provide supportive care.

Tertiary prevention by weekly screening for ROP in 
neonatal unit. Urgent treatment of sight threatening 
ROP. Follow up for risk infant & surgery for retinal 
detachment.

So evidence suggests that current recommended ROP 
screening and treatment could reduce the likelihood of 
severe visual disability and blindness, therefore ROP 
screening programs should be established throughout 
Bangladesh.
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Abstract

Background: Peripheral neuropathy may remain latent in the early phase of Hypothyroidism. Combination of 
thyroxine with vitamin B12 can improve the electrophysiological status of motor function of median nerve in newly 
diagnosed hypothyroid patients.

Objective  : To observe the combined effects of thyroxine with vitamin B12 on electrophysiological changes in motor 
function of median nerve in newly diagnosed hypothyroid female with abnormal neurological sign/symptom.

Method: This prospective interventional study was carried out in the Department of Physiology, Sir Salimullah 
Medical College (SSMC) between July 2015 to June 2016 on 40 newly diagnosed hypothyroid female patients with 
abnormal motor nerve conduction parameters. Among them, 20 hypothyroid patients received only thyroxine 
(HT-T4) and another 20 hypothyroid patients received combined therapy of thyroxine with vitamin B12 (HT-C) for 
90 consecutive days. All the patients were studied two times; on day 1(before starting their treatment and they were 
designated as HT-T4b and HT-Cb) and on day 90 (after treatment and they were designated as HT-T4a and 
HT-Ca). Furthermore, 20 euthyroid female subjects (ET) with normal electrophysiological status were taken for 
comparison and were studied only on day 1. The neurological examinations of all subjects were done to evaluate 
their motor functions under the guidance of expert neurologists of BSMMU. Their serum TSH, FT4, FT3 levels were 
estimated for assessment of thyroid function status by ELISA method. Nerve conduction parameters of motor 
functions of median nerve were studied to observe the electrophysiological status and vitamin B12 level was also 
estimated to observe its level by using standard method. The statistical analysis was done by ANOVA test, paired 
independent sample‘t’ test and Chi-square (χ2) test as applicable.

Results: In this study, serum TSH was decreased and FT4 and FT3 levels were significantly increased in both groups 
after 90 days supplementation of thyroxine alone and combined therapy of thyroxine with vitamin B12. Again, 
latency was significantly decreased, amplitude and NCV were significantly increased in motor functions of median 
nerve of hypothyroid patients after 90 days supplementation of combined therapy of thyroxine with vitamin B12 in 
comparison to those of their pre-supplemented state and also to those of patients with only thyroxine treatment. 
Moreover, vitamin B12 level was significantly increased after 90 days supplementation of combined therapy of 
thyroxine with vitamin B12 in HT-Ca in comparison to those of their pre supplemented state HT-Ca and also to that 
only thyroxine group (HT-T4a). Moreover, sign- symptoms were improved after 90 days supplementation of 
combined therapy of thyroxine with vitamin B12 in comparison to those of only thyroxine group.

Conclusion: The present study revealed that thyroxine alone can improve nerve conduction parameters to some 
extent but the combination of thyroxine with vitamin B12 can reduce the symptoms of hypothyroid induced 
peripheral neuropathy and accelerate the nerve conduction velocity of motor functions of median nerve more 
efficiently than the treatment with thyroxine alone.
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Introduction

Hypothyroidism is a clinical condition resulting from 
reduced circulating levels of free thyroxine (FT4) and 
triiodothyronine (FT3)1. However, the thyroid 
hormones increase the metabolic activities of almost all 
tissues of the body. The basal metabolic rate can 
increase 60 to 100 percent above normal when large 
amount of hormones are secrected2. The thyroid gland 
is not essential for life, but its absence or hypo function 
during fetal and neonatal life results in severe mental 
retardation and dwarfism3.

The prevalence of primary hypothyroidism is 10/1000 
but increases to 50/1000 if patients with sub-clinical 
hypothyroidism (normal FT4, raised TSH) are included 
and the female: male ratio is approximately 6:14.

However, Hypothyroidism might be reversible at early 
stages; on the other hand irreversible cases might have 
longer duration of diseases or might present etiologies 
other than hypothyroidism. Long term accumulation of 
mucinous tissue is the possible cause of irreversibility5.

In hypothyroidism, delayed distal latencies with lower 
nerve conduction velocities were observed in median 
and ulnar nerves for both motor and sensory 
conduction, in peroneal nerves for motor conduction 
and in sural nerve for sensory conduction in nerve 
conduction study by using electromylogram machine6. 
Majority of the hypothyroid female patients with a 
diagnosis of polyneuropathy had electrophysiological 
evidence of prominent sensory neuropathy involving 
the median nerve7.

Most of the hypothyroid patients complain some 
sensory symptoms like tingling sensation, numbness, 
paresthesia, burning pain and some motor symptoms 
like weakness, muscle fatigability, stiffness and cramp8. 
Again, decreased tendon reflexes, decreased muscle 
strength, Hypothyroidism is a clinical condition 
resulting from reduced circulating levels of free 
thyroxine (FT4) and triiodothyronine (FT3)1. However, 
the thyroid hormones increase the metabolic activities 
of almost all tissues of the body.

Again, decreased tendon reflexes& decreased muscle 
strength, positive Phalen’s test and Tinel’s sign at the 

wrist (test for clinical diagnosis of carpal tunnel 
syndrome) were also found in some hypothyrpod 
female9.

Some investigator revealed that, sensory and motor 
sign/symptoms such as tingling sensation, numbness, 
loss of vibration, pain, decreased muscle strength and 
delayed tendon reflexes were still persisted in 
hypothyroid patients even after 1 year of thyroxine 
replacement therapy10.

However, For clinical diagnosis of peripheral 
neuropathy, elicitation of reflexes, assessment of 
strength of major muscle groups on both side to 
evaluating motor system and fine/crude touch, two 
point discrimination test, pin prick, vibration sense to 
evaluating sensory system were observed in some study 
and they found the significant alteration in maximum 
newly diagnosed hypothyroid patients9.

After thyroxine therapy, the central and peripheral 
nerve conduction velocities returned to normal limits, 
whereas the abnormalities in amplitude were still 
persisted11.

In a follow-up study, some researchers demonstrated 
that abnormalities related to entrapment neuropathy and 
polyneuropathy in hypothyroid patients can be reversed 
within 3 months of thyroid hormone replacement 
therapy. But the researchers also found that, 13.8% of 
the patients still had carpal tunnel syndrome after 3 
months of thyroxine replacement therapy and were 
subjected to surgical decompression7.

Methods

The present interventional study was carried out in the 
Department of Physiology, SSMC, Dhaka from 1st July 
2015 to 30th June 2016. In this study, 40 newly 
diagnosed hypothyroid female patients with abnormal 
nerve conduction parameters (delayed distal latency, 
decreased amplitude and NCV) of motor functions of 
median nerve, age ranged from 20-45 years were 
selected.

All the study subjects were selected from out patients 
department of SSMC and BSMMU belonged to middle 
socioeconomic status. Subjects with hypertension, 
diabetic Mellitus, heart disease, kidney disease, 
hyperthyroidism, past history of neuropathy or 
neuromuscular diseases, use of drugs known to cause 
neuropathy or myopathy, malignancy or other serious 
diseases, pregnancy or lactation, history of gastric or 
ileal resection were excluded from the study.

Among them, 20 hypothyroid patients (HT-T4b) 
received only thyroxine at a dose of 50 µg per day for 
3wks, 100 µg per day for the next 3 wks and finally to a 
maintenance dose of 150 µg per day for the remaining 
day of the study period (upto day-90).

Another, 20 hypothyroid patients (HT-Cb) received 
combined therapy of thyroxine (as above mentioned 
dose) with vitamin B12 (500µg 8 hourly orally) for 90 
consecutive days.

All the patients were studied two times; on day 1 and on 
day 90. Furthermore, 20 euthyroid female subjects (ET) 
with normal electrophysiological status were taken for 
comparison and were studied only day 1.

Results

In this study, the mean (±SD) serum TSH level was 
significantly (p<0.001) higher and FT4, FT3 and vitamin 
B12 level were significantly (<0.001) lower in group 
HT-T4b and HT-Cb in comparison to those of group 
ET. Whereas, the levels were almost similar and 
differences were not statistically significant between 
group HT-T4b and HT-Cb.

Again, TSH level was significantly (p<0.01) decreased, 
whereas FT4 and FT3 levels were significantly (p<0.01, 
p<0.001) increased in group HT-T4a and HT-Ca in 
comparison to those of group HT-T4b and HT-Cb 
respectively and vitamin B12 level was significantly 
(p<0.001, p<0.01) increased only in group HT-Ca in 
comparison to that of group HT-Cb and HT-T4b 
respectively.

However, FT4 level was almost similar and the 
difference was not statistically significant between 
groups HT-T4a vs HT-Ca, ET vs HT-T4a and ET vs 
HT-Ca. Again, TSH level was significantly (p<0.01) 
lower, whereas FT3 level was significantly (P<0.05) 
higher in group HT- T4a and HT-Ca in comparison to 
those of group ET.

But, these levels were almost similar and the 
differences were not statistically significant between 
groups HT-T4a vs HT-Ca.

Again, Vitamin B12 level was reached towards the level 
of group ET, though this level still showed significant 
(p<0.05) difference between ET vs HT-Ca.

In this study, the M d latency was significantly (p<0.01) 
higher whereas, M amplitude and MNCV were 
significantly (p<0.001) lower in group HT-T4b and 
HT-Cb when compared to those of group ET. However, 
these levels were almost similar and the differences 

were not statistically significant between group 
HT-T4b and group HT-Cb.

Again, M d latency was significantly (p<0.01) 
decreased and M amplitude was significantly (p<0.01) 
increased in group HT-T4a and HT-Ca in comparison 
to those of HT-T4b and HT-Cb respectively. However, 
these levels in group HT-T4a and HT-Ca projected 
towards the levels of group ET, though the differences 
among them were still statistically significant (p<0.05, 
p<0.01). Whereas, these levels were almost similar and 
the differences were not statistically significant 
between HT-T4a and HT-Ca. Moreover, MNCV was 
significantly (p<0.01) increased in group HT-Ca when 
compared to that ofgroupsHT-CbandT4a.

However, this level in group HT-T4a projected towards 
the level of group ET, though the differences between 
ET vs HT-Ca was  still  statistically significant 
(p<0.05).

It is a complex disease of the developing retinal 

vasculature in premature infants. It was first reported by 

Theodore L. Terry in 19421. Previously it is called 

Retrolental fibroplasias, also called Terry syndrome 2. It 

is one of the preventable causes of blindness of early 

onset in children. Although many premature babies 

eventually develop some degree of ROP, but most do 

not develop severe form.

Bangladesh is the eighth most populous country in the 

world and is currently ranked as a low middle income 

country 3. Advances in neonatal care & improvement in 

the country’s economy have significantly increased 

survival of preterm infant. This improvement in 

neonatal care, which is sometimes suboptimal because 

of limited facilities and manpower, contributes to the 

current epidemic of ROP in Bangladesh 4.

The actual prevalence of ROP in Bangladesh is 

unknown but the rate of ROP has been found to affect 

as many as 40% of preterm infant. Approximately 3.75 

million babies are born in Bangladesh each year. 

Among them, about 604,000 babies are born 

prematurely (<37wk), with a preterm birth rate of 19%. 

Approximately 22,0000 are born with low birth weight 

(<25.00gm) and 22,000 babies are born before 28 

weeks of gestation. About 25,000 of these weigh 

1500gms or less and are at high risk of ROP5.

Prematurity is the single most important risk factor for 

ROP and the incidence increases with decreasing 

gestation & birth weight. Poor early weight gain during 

the first weeks of life is also a risk factor for ROP6,7. 

Other risk factor’s include high exposure to oxygen, 

low birth weight, respiratory distress, apnea, 

bradycardia, heart disease, infection, hypercarbia, 

acidosis, anemia, blood transfusion8,9,10,11.     

Beginning at 16wks of gestation, retinal angiogenesis 

normally proceeds from optic disc to the periphery, 

reaching the outer rim of the retina (ora serrata) nasally 

at about 36wks and extending temporally by 

approximately 40 weeks. Injury to this process results 

in various pathologic & clinical changes. ROP begins to 

develop between 32 and 34 wks after conception 

regardless of General Anesthesia (GA) at delivery and 

has two distinct phases12. During the acute phase, the 

normal vasculo-genesis of the retina is disturbed by the 

relative hyperoxia of the extra uterine environment. 

This causes vaso obliteration and non-vascularization 

of some areas of the anterior retina13. The subsequent 

hypoxia causes a second chronic phase, characterized 

by the proliferation of vascular and glial cells with 

arteriovenous shunt formation. The second phase is 

caused by over production of vascular endothelial 

growth factor (VEGF), other growth factors, such as 

insulin like growth factor 1 and placental growth factor 

are also implicated the vascular changes . If extensive, 
particularly if scar tissue forms can lead to retinal 
detachment and blindness14,15.

According to ICROP (International Classification of 
Retinopathy Of Prematurity). 3rd edition ROP is divided 
into 5 stages16.

Stage 1- A thin white line which separates the vascular 
from the avascular retina.

Stage 2- A ridge develops from the demarcation line, 
which has both height & width.

Stage 3- Extra retinal fibro vascular tissue which 
extending into the vitreous.

Stage 4- Subtotal retinal detachment.

Stage 5- Complete retinal detachment.

Aggressive ROP (A-ROP): It is severe form of ROP 
which develops rapidly without sign of other stages 
such as a ridge.

To detect ROP need routine ROP screening program. 
By this program we can detect severe, sight-threatening 
ROP early. So that urgent treatment can be given. 
Based on the incidence and risk factors reported in the 
Indian literature, the following group of neonates 
should be screened for ROP in Bangladesh-

Criterion 1- Babies birth wt ≤ 2000gm

Criterion 2- Babies born at a GA ≤ 35wks

Criterion 3- Selected preterm (>35 - <37wks)

Infant who are sick & have needed extensive cardio 
pulmonary support and prolonged O2 therapy, or apnea 
of prematurity, anaemia needing blood transfusion, 
thombocytopenia, sepsis or attending pediatrician or 
neonatologist considers them to be at high risk17.

The timing of the first screening examination must be 

early enough to identity the first signs of ROP but late 

enough that the ophthalmologist has a good view of the 

retina. Adapted from the Indian model to meet local 

needs, the timing of first screening strategy, which is 

called ‘The day-20, Day 30 strategy’18.

Timing             Indicators

20 day strategy           Babies with a GA of ≤ 30wks or 

            Birth weight of ≤ 1500gm

30 day strategy            Babies with a GA of ≤ 35wks or 

            Birth weight of ≤ 2000gm

During ROP screening patient is examine under a 

radiant warmer in the NICU, under the guidance of 

neonatologist with assistance from nursing staff. Ideal 

procedure for ROP screening is indirect 

ophthalmoscopy and wide field imaging done by a 

trained ophthalmologist.

The principle of treatment is to remove the stimulus for 

growth of new blood vessels by ablating the peripheral 

avascular retinal which will in turn reduce the incidence 

of retinal detachment and consequent blindness. The 

treatment involves ablation of peripheral avascular 

retina by laser therapy which is less expensive, less 

traumatic and standard treatment option for ROP. Other 

treatment option includes, cryotherapy, anti VEGF 

treatment such as bevacizumab19 and in advanced 

disease sugery such as minimal vitrectomy and removal 

of traction bands in case of stage 4 ROP. After 

treatment follow up examination for infants at risk 

should be done every 2-3 weeks in tervels until the 

retina is fully vascularized.

If patient remains untreated patient may developed 

complications such as refractive errors including 

myopia (most common), Squint, Amblyopia, 

Glaucoma, Retinal detachment, Visual field defect & 

blindness20.

Prevention of ROP is very important. Prevention 

includes primary prevention, secondary prevention & 

tertiary prevention. Primary prevention is prevention of 

preterm birth by Family planning, maternal nutrition, 

bed rest of mother, delayed age at marriage.

Secondary prevention includes antenatal steroids for 

fetal development in preterm birth, avoid ventilation, 

avoid 100% supplemental oxygen, delayed cord 

clamping, maintained body temperature, gentle 

resuscitation in room air, prevent sepsis, promote breast 

feeding, avoid unnecessary blood transfusion & 
provide supportive care.

Tertiary prevention by weekly screening for ROP in 
neonatal unit. Urgent treatment of sight threatening 
ROP. Follow up for risk infant & surgery for retinal 
detachment.

So evidence suggests that current recommended ROP 
screening and treatment could reduce the likelihood of 
severe visual disability and blindness, therefore ROP 
screening programs should be established throughout 
Bangladesh.
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Introduction

Hypothyroidism is a clinical condition resulting from 
reduced circulating levels of free thyroxine (FT4) and 
triiodothyronine (FT3)1. However, the thyroid 
hormones increase the metabolic activities of almost all 
tissues of the body. The basal metabolic rate can 
increase 60 to 100 percent above normal when large 
amount of hormones are secrected2. The thyroid gland 
is not essential for life, but its absence or hypo function 
during fetal and neonatal life results in severe mental 
retardation and dwarfism3.

The prevalence of primary hypothyroidism is 10/1000 
but increases to 50/1000 if patients with sub-clinical 
hypothyroidism (normal FT4, raised TSH) are included 
and the female: male ratio is approximately 6:14.

However, Hypothyroidism might be reversible at early 
stages; on the other hand irreversible cases might have 
longer duration of diseases or might present etiologies 
other than hypothyroidism. Long term accumulation of 
mucinous tissue is the possible cause of irreversibility5.

In hypothyroidism, delayed distal latencies with lower 
nerve conduction velocities were observed in median 
and ulnar nerves for both motor and sensory 
conduction, in peroneal nerves for motor conduction 
and in sural nerve for sensory conduction in nerve 
conduction study by using electromylogram machine6. 
Majority of the hypothyroid female patients with a 
diagnosis of polyneuropathy had electrophysiological 
evidence of prominent sensory neuropathy involving 
the median nerve7.

Most of the hypothyroid patients complain some 
sensory symptoms like tingling sensation, numbness, 
paresthesia, burning pain and some motor symptoms 
like weakness, muscle fatigability, stiffness and cramp8. 
Again, decreased tendon reflexes, decreased muscle 
strength, Hypothyroidism is a clinical condition 
resulting from reduced circulating levels of free 
thyroxine (FT4) and triiodothyronine (FT3)1. However, 
the thyroid hormones increase the metabolic activities 
of almost all tissues of the body.

Again, decreased tendon reflexes& decreased muscle 
strength, positive Phalen’s test and Tinel’s sign at the 

wrist (test for clinical diagnosis of carpal tunnel 
syndrome) were also found in some hypothyrpod 
female9.

Some investigator revealed that, sensory and motor 
sign/symptoms such as tingling sensation, numbness, 
loss of vibration, pain, decreased muscle strength and 
delayed tendon reflexes were still persisted in 
hypothyroid patients even after 1 year of thyroxine 
replacement therapy10.

However, For clinical diagnosis of peripheral 
neuropathy, elicitation of reflexes, assessment of 
strength of major muscle groups on both side to 
evaluating motor system and fine/crude touch, two 
point discrimination test, pin prick, vibration sense to 
evaluating sensory system were observed in some study 
and they found the significant alteration in maximum 
newly diagnosed hypothyroid patients9.

After thyroxine therapy, the central and peripheral 
nerve conduction velocities returned to normal limits, 
whereas the abnormalities in amplitude were still 
persisted11.

In a follow-up study, some researchers demonstrated 
that abnormalities related to entrapment neuropathy and 
polyneuropathy in hypothyroid patients can be reversed 
within 3 months of thyroid hormone replacement 
therapy. But the researchers also found that, 13.8% of 
the patients still had carpal tunnel syndrome after 3 
months of thyroxine replacement therapy and were 
subjected to surgical decompression7.

Methods

The present interventional study was carried out in the 
Department of Physiology, SSMC, Dhaka from 1st July 
2015 to 30th June 2016. In this study, 40 newly 
diagnosed hypothyroid female patients with abnormal 
nerve conduction parameters (delayed distal latency, 
decreased amplitude and NCV) of motor functions of 
median nerve, age ranged from 20-45 years were 
selected.

All the study subjects were selected from out patients 
department of SSMC and BSMMU belonged to middle 
socioeconomic status. Subjects with hypertension, 
diabetic Mellitus, heart disease, kidney disease, 
hyperthyroidism, past history of neuropathy or 
neuromuscular diseases, use of drugs known to cause 
neuropathy or myopathy, malignancy or other serious 
diseases, pregnancy or lactation, history of gastric or 
ileal resection were excluded from the study.

Among them, 20 hypothyroid patients (HT-T4b) 
received only thyroxine at a dose of 50 µg per day for 
3wks, 100 µg per day for the next 3 wks and finally to a 
maintenance dose of 150 µg per day for the remaining 
day of the study period (upto day-90).

Another, 20 hypothyroid patients (HT-Cb) received 
combined therapy of thyroxine (as above mentioned 
dose) with vitamin B12 (500µg 8 hourly orally) for 90 
consecutive days.

All the patients were studied two times; on day 1 and on 
day 90. Furthermore, 20 euthyroid female subjects (ET) 
with normal electrophysiological status were taken for 
comparison and were studied only day 1.

Results

In this study, the mean (±SD) serum TSH level was 
significantly (p<0.001) higher and FT4, FT3 and vitamin 
B12 level were significantly (<0.001) lower in group 
HT-T4b and HT-Cb in comparison to those of group 
ET. Whereas, the levels were almost similar and 
differences were not statistically significant between 
group HT-T4b and HT-Cb.

Again, TSH level was significantly (p<0.01) decreased, 
whereas FT4 and FT3 levels were significantly (p<0.01, 
p<0.001) increased in group HT-T4a and HT-Ca in 
comparison to those of group HT-T4b and HT-Cb 
respectively and vitamin B12 level was significantly 
(p<0.001, p<0.01) increased only in group HT-Ca in 
comparison to that of group HT-Cb and HT-T4b 
respectively.

However, FT4 level was almost similar and the 
difference was not statistically significant between 
groups HT-T4a vs HT-Ca, ET vs HT-T4a and ET vs 
HT-Ca. Again, TSH level was significantly (p<0.01) 
lower, whereas FT3 level was significantly (P<0.05) 
higher in group HT- T4a and HT-Ca in comparison to 
those of group ET.

But, these levels were almost similar and the 
differences were not statistically significant between 
groups HT-T4a vs HT-Ca.

Again, Vitamin B12 level was reached towards the level 
of group ET, though this level still showed significant 
(p<0.05) difference between ET vs HT-Ca.

In this study, the M d latency was significantly (p<0.01) 
higher whereas, M amplitude and MNCV were 
significantly (p<0.001) lower in group HT-T4b and 
HT-Cb when compared to those of group ET. However, 
these levels were almost similar and the differences 

were not statistically significant between group 
HT-T4b and group HT-Cb.

Again, M d latency was significantly (p<0.01) 
decreased and M amplitude was significantly (p<0.01) 
increased in group HT-T4a and HT-Ca in comparison 
to those of HT-T4b and HT-Cb respectively. However, 
these levels in group HT-T4a and HT-Ca projected 
towards the levels of group ET, though the differences 
among them were still statistically significant (p<0.05, 
p<0.01). Whereas, these levels were almost similar and 
the differences were not statistically significant 
between HT-T4a and HT-Ca. Moreover, MNCV was 
significantly (p<0.01) increased in group HT-Ca when 
compared to that ofgroupsHT-CbandT4a.

However, this level in group HT-T4a projected towards 
the level of group ET, though the differences between 
ET vs HT-Ca was  still  statistically significant 
(p<0.05).

It is a complex disease of the developing retinal 

vasculature in premature infants. It was first reported by 

Theodore L. Terry in 19421. Previously it is called 

Retrolental fibroplasias, also called Terry syndrome 2. It 

is one of the preventable causes of blindness of early 

onset in children. Although many premature babies 

eventually develop some degree of ROP, but most do 

not develop severe form.

Bangladesh is the eighth most populous country in the 

world and is currently ranked as a low middle income 

country 3. Advances in neonatal care & improvement in 

the country’s economy have significantly increased 

survival of preterm infant. This improvement in 

neonatal care, which is sometimes suboptimal because 

of limited facilities and manpower, contributes to the 

current epidemic of ROP in Bangladesh 4.

The actual prevalence of ROP in Bangladesh is 

unknown but the rate of ROP has been found to affect 

as many as 40% of preterm infant. Approximately 3.75 

million babies are born in Bangladesh each year. 

Among them, about 604,000 babies are born 

prematurely (<37wk), with a preterm birth rate of 19%. 

Approximately 22,0000 are born with low birth weight 

(<25.00gm) and 22,000 babies are born before 28 

weeks of gestation. About 25,000 of these weigh 

1500gms or less and are at high risk of ROP5.

Prematurity is the single most important risk factor for 

ROP and the incidence increases with decreasing 

gestation & birth weight. Poor early weight gain during 

the first weeks of life is also a risk factor for ROP6,7. 

Other risk factor’s include high exposure to oxygen, 

low birth weight, respiratory distress, apnea, 

bradycardia, heart disease, infection, hypercarbia, 

acidosis, anemia, blood transfusion8,9,10,11.     

Beginning at 16wks of gestation, retinal angiogenesis 

normally proceeds from optic disc to the periphery, 

reaching the outer rim of the retina (ora serrata) nasally 

at about 36wks and extending temporally by 

approximately 40 weeks. Injury to this process results 

in various pathologic & clinical changes. ROP begins to 

develop between 32 and 34 wks after conception 

regardless of General Anesthesia (GA) at delivery and 

has two distinct phases12. During the acute phase, the 

normal vasculo-genesis of the retina is disturbed by the 

relative hyperoxia of the extra uterine environment. 

This causes vaso obliteration and non-vascularization 

of some areas of the anterior retina13. The subsequent 

hypoxia causes a second chronic phase, characterized 

by the proliferation of vascular and glial cells with 

arteriovenous shunt formation. The second phase is 

caused by over production of vascular endothelial 

growth factor (VEGF), other growth factors, such as 

insulin like growth factor 1 and placental growth factor 

are also implicated the vascular changes . If extensive, 
particularly if scar tissue forms can lead to retinal 
detachment and blindness14,15.

According to ICROP (International Classification of 
Retinopathy Of Prematurity). 3rd edition ROP is divided 
into 5 stages16.

Stage 1- A thin white line which separates the vascular 
from the avascular retina.

Stage 2- A ridge develops from the demarcation line, 
which has both height & width.

Stage 3- Extra retinal fibro vascular tissue which 
extending into the vitreous.

Stage 4- Subtotal retinal detachment.

Stage 5- Complete retinal detachment.

Aggressive ROP (A-ROP): It is severe form of ROP 
which develops rapidly without sign of other stages 
such as a ridge.

To detect ROP need routine ROP screening program. 
By this program we can detect severe, sight-threatening 
ROP early. So that urgent treatment can be given. 
Based on the incidence and risk factors reported in the 
Indian literature, the following group of neonates 
should be screened for ROP in Bangladesh-

Criterion 1- Babies birth wt ≤ 2000gm

Criterion 2- Babies born at a GA ≤ 35wks

Criterion 3- Selected preterm (>35 - <37wks)

Infant who are sick & have needed extensive cardio 
pulmonary support and prolonged O2 therapy, or apnea 
of prematurity, anaemia needing blood transfusion, 
thombocytopenia, sepsis or attending pediatrician or 
neonatologist considers them to be at high risk17.

The timing of the first screening examination must be 

early enough to identity the first signs of ROP but late 

enough that the ophthalmologist has a good view of the 

retina. Adapted from the Indian model to meet local 

needs, the timing of first screening strategy, which is 

called ‘The day-20, Day 30 strategy’18.

Timing             Indicators

20 day strategy           Babies with a GA of ≤ 30wks or 

            Birth weight of ≤ 1500gm

30 day strategy            Babies with a GA of ≤ 35wks or 

            Birth weight of ≤ 2000gm

During ROP screening patient is examine under a 

radiant warmer in the NICU, under the guidance of 

neonatologist with assistance from nursing staff. Ideal 

procedure for ROP screening is indirect 

ophthalmoscopy and wide field imaging done by a 

trained ophthalmologist.

The principle of treatment is to remove the stimulus for 

growth of new blood vessels by ablating the peripheral 

avascular retinal which will in turn reduce the incidence 

of retinal detachment and consequent blindness. The 

treatment involves ablation of peripheral avascular 

retina by laser therapy which is less expensive, less 

traumatic and standard treatment option for ROP. Other 

treatment option includes, cryotherapy, anti VEGF 

treatment such as bevacizumab19 and in advanced 

disease sugery such as minimal vitrectomy and removal 

of traction bands in case of stage 4 ROP. After 

treatment follow up examination for infants at risk 

should be done every 2-3 weeks in tervels until the 

retina is fully vascularized.

If patient remains untreated patient may developed 

complications such as refractive errors including 

myopia (most common), Squint, Amblyopia, 

Glaucoma, Retinal detachment, Visual field defect & 

blindness20.

Prevention of ROP is very important. Prevention 

includes primary prevention, secondary prevention & 

tertiary prevention. Primary prevention is prevention of 

preterm birth by Family planning, maternal nutrition, 

bed rest of mother, delayed age at marriage.

Secondary prevention includes antenatal steroids for 

fetal development in preterm birth, avoid ventilation, 

avoid 100% supplemental oxygen, delayed cord 

clamping, maintained body temperature, gentle 

resuscitation in room air, prevent sepsis, promote breast 

feeding, avoid unnecessary blood transfusion & 
provide supportive care.

Tertiary prevention by weekly screening for ROP in 
neonatal unit. Urgent treatment of sight threatening 
ROP. Follow up for risk infant & surgery for retinal 
detachment.

So evidence suggests that current recommended ROP 
screening and treatment could reduce the likelihood of 
severe visual disability and blindness, therefore ROP 
screening programs should be established throughout 
Bangladesh.
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Introduction

Hypothyroidism is a clinical condition resulting from 
reduced circulating levels of free thyroxine (FT4) and 
triiodothyronine (FT3)1. However, the thyroid 
hormones increase the metabolic activities of almost all 
tissues of the body. The basal metabolic rate can 
increase 60 to 100 percent above normal when large 
amount of hormones are secrected2. The thyroid gland 
is not essential for life, but its absence or hypo function 
during fetal and neonatal life results in severe mental 
retardation and dwarfism3.

The prevalence of primary hypothyroidism is 10/1000 
but increases to 50/1000 if patients with sub-clinical 
hypothyroidism (normal FT4, raised TSH) are included 
and the female: male ratio is approximately 6:14.

However, Hypothyroidism might be reversible at early 
stages; on the other hand irreversible cases might have 
longer duration of diseases or might present etiologies 
other than hypothyroidism. Long term accumulation of 
mucinous tissue is the possible cause of irreversibility5.

In hypothyroidism, delayed distal latencies with lower 
nerve conduction velocities were observed in median 
and ulnar nerves for both motor and sensory 
conduction, in peroneal nerves for motor conduction 
and in sural nerve for sensory conduction in nerve 
conduction study by using electromylogram machine6. 
Majority of the hypothyroid female patients with a 
diagnosis of polyneuropathy had electrophysiological 
evidence of prominent sensory neuropathy involving 
the median nerve7.

Most of the hypothyroid patients complain some 
sensory symptoms like tingling sensation, numbness, 
paresthesia, burning pain and some motor symptoms 
like weakness, muscle fatigability, stiffness and cramp8. 
Again, decreased tendon reflexes, decreased muscle 
strength, Hypothyroidism is a clinical condition 
resulting from reduced circulating levels of free 
thyroxine (FT4) and triiodothyronine (FT3)1. However, 
the thyroid hormones increase the metabolic activities 
of almost all tissues of the body.

Again, decreased tendon reflexes& decreased muscle 
strength, positive Phalen’s test and Tinel’s sign at the 

wrist (test for clinical diagnosis of carpal tunnel 
syndrome) were also found in some hypothyrpod 
female9.

Some investigator revealed that, sensory and motor 
sign/symptoms such as tingling sensation, numbness, 
loss of vibration, pain, decreased muscle strength and 
delayed tendon reflexes were still persisted in 
hypothyroid patients even after 1 year of thyroxine 
replacement therapy10.

However, For clinical diagnosis of peripheral 
neuropathy, elicitation of reflexes, assessment of 
strength of major muscle groups on both side to 
evaluating motor system and fine/crude touch, two 
point discrimination test, pin prick, vibration sense to 
evaluating sensory system were observed in some study 
and they found the significant alteration in maximum 
newly diagnosed hypothyroid patients9.

After thyroxine therapy, the central and peripheral 
nerve conduction velocities returned to normal limits, 
whereas the abnormalities in amplitude were still 
persisted11.

In a follow-up study, some researchers demonstrated 
that abnormalities related to entrapment neuropathy and 
polyneuropathy in hypothyroid patients can be reversed 
within 3 months of thyroid hormone replacement 
therapy. But the researchers also found that, 13.8% of 
the patients still had carpal tunnel syndrome after 3 
months of thyroxine replacement therapy and were 
subjected to surgical decompression7.

Methods

The present interventional study was carried out in the 
Department of Physiology, SSMC, Dhaka from 1st July 
2015 to 30th June 2016. In this study, 40 newly 
diagnosed hypothyroid female patients with abnormal 
nerve conduction parameters (delayed distal latency, 
decreased amplitude and NCV) of motor functions of 
median nerve, age ranged from 20-45 years were 
selected.

All the study subjects were selected from out patients 
department of SSMC and BSMMU belonged to middle 
socioeconomic status. Subjects with hypertension, 
diabetic Mellitus, heart disease, kidney disease, 
hyperthyroidism, past history of neuropathy or 
neuromuscular diseases, use of drugs known to cause 
neuropathy or myopathy, malignancy or other serious 
diseases, pregnancy or lactation, history of gastric or 
ileal resection were excluded from the study.

Among them, 20 hypothyroid patients (HT-T4b) 
received only thyroxine at a dose of 50 µg per day for 
3wks, 100 µg per day for the next 3 wks and finally to a 
maintenance dose of 150 µg per day for the remaining 
day of the study period (upto day-90).

Another, 20 hypothyroid patients (HT-Cb) received 
combined therapy of thyroxine (as above mentioned 
dose) with vitamin B12 (500µg 8 hourly orally) for 90 
consecutive days.

All the patients were studied two times; on day 1 and on 
day 90. Furthermore, 20 euthyroid female subjects (ET) 
with normal electrophysiological status were taken for 
comparison and were studied only day 1.

Results

In this study, the mean (±SD) serum TSH level was 
significantly (p<0.001) higher and FT4, FT3 and vitamin 
B12 level were significantly (<0.001) lower in group 
HT-T4b and HT-Cb in comparison to those of group 
ET. Whereas, the levels were almost similar and 
differences were not statistically significant between 
group HT-T4b and HT-Cb.

Again, TSH level was significantly (p<0.01) decreased, 
whereas FT4 and FT3 levels were significantly (p<0.01, 
p<0.001) increased in group HT-T4a and HT-Ca in 
comparison to those of group HT-T4b and HT-Cb 
respectively and vitamin B12 level was significantly 
(p<0.001, p<0.01) increased only in group HT-Ca in 
comparison to that of group HT-Cb and HT-T4b 
respectively.

However, FT4 level was almost similar and the 
difference was not statistically significant between 
groups HT-T4a vs HT-Ca, ET vs HT-T4a and ET vs 
HT-Ca. Again, TSH level was significantly (p<0.01) 
lower, whereas FT3 level was significantly (P<0.05) 
higher in group HT- T4a and HT-Ca in comparison to 
those of group ET.

But, these levels were almost similar and the 
differences were not statistically significant between 
groups HT-T4a vs HT-Ca.

Again, Vitamin B12 level was reached towards the level 
of group ET, though this level still showed significant 
(p<0.05) difference between ET vs HT-Ca.

In this study, the M d latency was significantly (p<0.01) 
higher whereas, M amplitude and MNCV were 
significantly (p<0.001) lower in group HT-T4b and 
HT-Cb when compared to those of group ET. However, 
these levels were almost similar and the differences 

were not statistically significant between group 
HT-T4b and group HT-Cb.

Again, M d latency was significantly (p<0.01) 
decreased and M amplitude was significantly (p<0.01) 
increased in group HT-T4a and HT-Ca in comparison 
to those of HT-T4b and HT-Cb respectively. However, 
these levels in group HT-T4a and HT-Ca projected 
towards the levels of group ET, though the differences 
among them were still statistically significant (p<0.05, 
p<0.01). Whereas, these levels were almost similar and 
the differences were not statistically significant 
between HT-T4a and HT-Ca. Moreover, MNCV was 
significantly (p<0.01) increased in group HT-Ca when 
compared to that ofgroupsHT-CbandT4a.

However, this level in group HT-T4a projected towards 
the level of group ET, though the differences between 
ET vs HT-Ca was  still  statistically significant 
(p<0.05).

It is a complex disease of the developing retinal 

vasculature in premature infants. It was first reported by 

Theodore L. Terry in 19421. Previously it is called 

Retrolental fibroplasias, also called Terry syndrome 2. It 

is one of the preventable causes of blindness of early 

onset in children. Although many premature babies 

eventually develop some degree of ROP, but most do 

not develop severe form.

Bangladesh is the eighth most populous country in the 

world and is currently ranked as a low middle income 

country 3. Advances in neonatal care & improvement in 

the country’s economy have significantly increased 

survival of preterm infant. This improvement in 

neonatal care, which is sometimes suboptimal because 

of limited facilities and manpower, contributes to the 

current epidemic of ROP in Bangladesh 4.

The actual prevalence of ROP in Bangladesh is 

unknown but the rate of ROP has been found to affect 

as many as 40% of preterm infant. Approximately 3.75 

million babies are born in Bangladesh each year. 

Among them, about 604,000 babies are born 

prematurely (<37wk), with a preterm birth rate of 19%. 

Approximately 22,0000 are born with low birth weight 

(<25.00gm) and 22,000 babies are born before 28 

weeks of gestation. About 25,000 of these weigh 

1500gms or less and are at high risk of ROP5.

Prematurity is the single most important risk factor for 

ROP and the incidence increases with decreasing 

gestation & birth weight. Poor early weight gain during 

the first weeks of life is also a risk factor for ROP6,7. 

Other risk factor’s include high exposure to oxygen, 

low birth weight, respiratory distress, apnea, 

bradycardia, heart disease, infection, hypercarbia, 

acidosis, anemia, blood transfusion8,9,10,11.     

Beginning at 16wks of gestation, retinal angiogenesis 

normally proceeds from optic disc to the periphery, 

reaching the outer rim of the retina (ora serrata) nasally 

at about 36wks and extending temporally by 

approximately 40 weeks. Injury to this process results 

in various pathologic & clinical changes. ROP begins to 

develop between 32 and 34 wks after conception 

regardless of General Anesthesia (GA) at delivery and 

has two distinct phases12. During the acute phase, the 

normal vasculo-genesis of the retina is disturbed by the 

relative hyperoxia of the extra uterine environment. 

This causes vaso obliteration and non-vascularization 

of some areas of the anterior retina13. The subsequent 

hypoxia causes a second chronic phase, characterized 

by the proliferation of vascular and glial cells with 

arteriovenous shunt formation. The second phase is 

caused by over production of vascular endothelial 

growth factor (VEGF), other growth factors, such as 

insulin like growth factor 1 and placental growth factor 

are also implicated the vascular changes . If extensive, 
particularly if scar tissue forms can lead to retinal 
detachment and blindness14,15.

According to ICROP (International Classification of 
Retinopathy Of Prematurity). 3rd edition ROP is divided 
into 5 stages16.

Stage 1- A thin white line which separates the vascular 
from the avascular retina.

Stage 2- A ridge develops from the demarcation line, 
which has both height & width.

Stage 3- Extra retinal fibro vascular tissue which 
extending into the vitreous.

Stage 4- Subtotal retinal detachment.

Stage 5- Complete retinal detachment.

Aggressive ROP (A-ROP): It is severe form of ROP 
which develops rapidly without sign of other stages 
such as a ridge.

To detect ROP need routine ROP screening program. 
By this program we can detect severe, sight-threatening 
ROP early. So that urgent treatment can be given. 
Based on the incidence and risk factors reported in the 
Indian literature, the following group of neonates 
should be screened for ROP in Bangladesh-

Criterion 1- Babies birth wt ≤ 2000gm

Criterion 2- Babies born at a GA ≤ 35wks

Criterion 3- Selected preterm (>35 - <37wks)

Infant who are sick & have needed extensive cardio 
pulmonary support and prolonged O2 therapy, or apnea 
of prematurity, anaemia needing blood transfusion, 
thombocytopenia, sepsis or attending pediatrician or 
neonatologist considers them to be at high risk17.

The timing of the first screening examination must be 

early enough to identity the first signs of ROP but late 

enough that the ophthalmologist has a good view of the 

retina. Adapted from the Indian model to meet local 

needs, the timing of first screening strategy, which is 

called ‘The day-20, Day 30 strategy’18.

Timing             Indicators

20 day strategy           Babies with a GA of ≤ 30wks or 

            Birth weight of ≤ 1500gm

30 day strategy            Babies with a GA of ≤ 35wks or 

            Birth weight of ≤ 2000gm

During ROP screening patient is examine under a 

radiant warmer in the NICU, under the guidance of 

neonatologist with assistance from nursing staff. Ideal 

procedure for ROP screening is indirect 

ophthalmoscopy and wide field imaging done by a 

trained ophthalmologist.

The principle of treatment is to remove the stimulus for 

growth of new blood vessels by ablating the peripheral 

avascular retinal which will in turn reduce the incidence 

of retinal detachment and consequent blindness. The 

treatment involves ablation of peripheral avascular 

retina by laser therapy which is less expensive, less 

traumatic and standard treatment option for ROP. Other 

treatment option includes, cryotherapy, anti VEGF 

treatment such as bevacizumab19 and in advanced 

disease sugery such as minimal vitrectomy and removal 

of traction bands in case of stage 4 ROP. After 

treatment follow up examination for infants at risk 

should be done every 2-3 weeks in tervels until the 

retina is fully vascularized.

If patient remains untreated patient may developed 

complications such as refractive errors including 

myopia (most common), Squint, Amblyopia, 

Glaucoma, Retinal detachment, Visual field defect & 

blindness20.

Prevention of ROP is very important. Prevention 

includes primary prevention, secondary prevention & 

tertiary prevention. Primary prevention is prevention of 

preterm birth by Family planning, maternal nutrition, 

bed rest of mother, delayed age at marriage.

Secondary prevention includes antenatal steroids for 

fetal development in preterm birth, avoid ventilation, 

avoid 100% supplemental oxygen, delayed cord 

clamping, maintained body temperature, gentle 

resuscitation in room air, prevent sepsis, promote breast 

feeding, avoid unnecessary blood transfusion & 
provide supportive care.

Tertiary prevention by weekly screening for ROP in 
neonatal unit. Urgent treatment of sight threatening 
ROP. Follow up for risk infant & surgery for retinal 
detachment.

So evidence suggests that current recommended ROP 
screening and treatment could reduce the likelihood of 
severe visual disability and blindness, therefore ROP 
screening programs should be established throughout 
Bangladesh.
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Table I: Serum Thyroid Stimulating Hormone (TSH), free Thyroxine (FT4), free Triiodothyronin (FT3), and 
Vitamin B12 levels in different groups (n=60)

Groups n TSH 

(µIU/l) 

FT4 

(pmol/L) 

FT3 

(pmol/L) 

Vitamin B12 

(pg/ml) 

EC 20 1.28±0.8 

(0.3-2.6) 

13.87±1.53 

(12.2-14.5) 

3.2±0.44 

(2.2-4.4) 

275±4.2 

(261-285) 

HT-T4b 20 8.99±1.74*** 

(5.9-11.4) 

9.8±1.5*** 

(7.4-13.4) 

1.4±0.4*** 

(1-1.9) 

235±4.6***  

(220-245) 

HT-T4a 20 4.06±0.5ΔΔ× 

(3.3-4.9) 

13.6±0.9ΔΔ(12.

4-14.5) 

2.3±0.6ΔΔ× 

(1.8-2.7) 

235±3.7×  

(230-240) 

HT-Cb  

20 

9.56±2.1+++ 

(5.8-13.2) 

10.67±3.05+++ 

(6.5-16.2) 

1.5±0.4+++ 

(1.0-2.2) 

234±5.2+++  

(230-238) 

HT-Ca 20 

20 
4.32±0.6¥¥&&

(3.4-5.5) 

12.92±0.53¥¥ 

(11.52-13.8) 

2.2±0.4¥¥& 

(1.5-3.1) 

250±5.400¥¥¥&&& 

(244-256) 
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It is a complex disease of the developing retinal 

vasculature in premature infants. It was first reported by 

Theodore L. Terry in 19421. Previously it is called 

Retrolental fibroplasias, also called Terry syndrome 2. It 

is one of the preventable causes of blindness of early 

onset in children. Although many premature babies 

eventually develop some degree of ROP, but most do 

not develop severe form.

Bangladesh is the eighth most populous country in the 

world and is currently ranked as a low middle income 

country 3. Advances in neonatal care & improvement in 

the country’s economy have significantly increased 

survival of preterm infant. This improvement in 

neonatal care, which is sometimes suboptimal because 

of limited facilities and manpower, contributes to the 

current epidemic of ROP in Bangladesh 4.

The actual prevalence of ROP in Bangladesh is 

unknown but the rate of ROP has been found to affect 

as many as 40% of preterm infant. Approximately 3.75 

million babies are born in Bangladesh each year. 

Among them, about 604,000 babies are born 

prematurely (<37wk), with a preterm birth rate of 19%. 

Approximately 22,0000 are born with low birth weight 

(<25.00gm) and 22,000 babies are born before 28 

weeks of gestation. About 25,000 of these weigh 

1500gms or less and are at high risk of ROP5.

Prematurity is the single most important risk factor for 

ROP and the incidence increases with decreasing 

gestation & birth weight. Poor early weight gain during 

the first weeks of life is also a risk factor for ROP6,7. 

Other risk factor’s include high exposure to oxygen, 

low birth weight, respiratory distress, apnea, 

bradycardia, heart disease, infection, hypercarbia, 

acidosis, anemia, blood transfusion8,9,10,11.     

Beginning at 16wks of gestation, retinal angiogenesis 

normally proceeds from optic disc to the periphery, 

reaching the outer rim of the retina (ora serrata) nasally 

at about 36wks and extending temporally by 

approximately 40 weeks. Injury to this process results 

in various pathologic & clinical changes. ROP begins to 

develop between 32 and 34 wks after conception 

regardless of General Anesthesia (GA) at delivery and 

has two distinct phases12. During the acute phase, the 

normal vasculo-genesis of the retina is disturbed by the 

relative hyperoxia of the extra uterine environment. 

This causes vaso obliteration and non-vascularization 

of some areas of the anterior retina13. The subsequent 

hypoxia causes a second chronic phase, characterized 

by the proliferation of vascular and glial cells with 

arteriovenous shunt formation. The second phase is 

caused by over production of vascular endothelial 

growth factor (VEGF), other growth factors, such as 

insulin like growth factor 1 and placental growth factor 

are also implicated the vascular changes . If extensive, 
particularly if scar tissue forms can lead to retinal 
detachment and blindness14,15.

According to ICROP (International Classification of 
Retinopathy Of Prematurity). 3rd edition ROP is divided 
into 5 stages16.

Stage 1- A thin white line which separates the vascular 
from the avascular retina.

Stage 2- A ridge develops from the demarcation line, 
which has both height & width.

Stage 3- Extra retinal fibro vascular tissue which 
extending into the vitreous.

Stage 4- Subtotal retinal detachment.

Stage 5- Complete retinal detachment.

Aggressive ROP (A-ROP): It is severe form of ROP 
which develops rapidly without sign of other stages 
such as a ridge.

To detect ROP need routine ROP screening program. 
By this program we can detect severe, sight-threatening 
ROP early. So that urgent treatment can be given. 
Based on the incidence and risk factors reported in the 
Indian literature, the following group of neonates 
should be screened for ROP in Bangladesh-

Criterion 1- Babies birth wt ≤ 2000gm

Criterion 2- Babies born at a GA ≤ 35wks

Criterion 3- Selected preterm (>35 - <37wks)

Infant who are sick & have needed extensive cardio 
pulmonary support and prolonged O2 therapy, or apnea 
of prematurity, anaemia needing blood transfusion, 
thombocytopenia, sepsis or attending pediatrician or 
neonatologist considers them to be at high risk17.

The timing of the first screening examination must be 

early enough to identity the first signs of ROP but late 

enough that the ophthalmologist has a good view of the 

retina. Adapted from the Indian model to meet local 

needs, the timing of first screening strategy, which is 

called ‘The day-20, Day 30 strategy’18.

Timing             Indicators

20 day strategy           Babies with a GA of ≤ 30wks or 

            Birth weight of ≤ 1500gm

30 day strategy            Babies with a GA of ≤ 35wks or 

            Birth weight of ≤ 2000gm

During ROP screening patient is examine under a 

radiant warmer in the NICU, under the guidance of 

neonatologist with assistance from nursing staff. Ideal 

procedure for ROP screening is indirect 

ophthalmoscopy and wide field imaging done by a 

trained ophthalmologist.

The principle of treatment is to remove the stimulus for 

growth of new blood vessels by ablating the peripheral 

avascular retinal which will in turn reduce the incidence 

of retinal detachment and consequent blindness. The 

treatment involves ablation of peripheral avascular 

retina by laser therapy which is less expensive, less 

traumatic and standard treatment option for ROP. Other 

treatment option includes, cryotherapy, anti VEGF 

treatment such as bevacizumab19 and in advanced 

disease sugery such as minimal vitrectomy and removal 

of traction bands in case of stage 4 ROP. After 

treatment follow up examination for infants at risk 

should be done every 2-3 weeks in tervels until the 

retina is fully vascularized.

If patient remains untreated patient may developed 

complications such as refractive errors including 

myopia (most common), Squint, Amblyopia, 

Glaucoma, Retinal detachment, Visual field defect & 

blindness20.

Prevention of ROP is very important. Prevention 

includes primary prevention, secondary prevention & 

tertiary prevention. Primary prevention is prevention of 

preterm birth by Family planning, maternal nutrition, 

bed rest of mother, delayed age at marriage.

Secondary prevention includes antenatal steroids for 

fetal development in preterm birth, avoid ventilation, 

avoid 100% supplemental oxygen, delayed cord 

clamping, maintained body temperature, gentle 

resuscitation in room air, prevent sepsis, promote breast 

feeding, avoid unnecessary blood transfusion & 
provide supportive care.

Tertiary prevention by weekly screening for ROP in 
neonatal unit. Urgent treatment of sight threatening 
ROP. Follow up for risk infant & surgery for retinal 
detachment.

So evidence suggests that current recommended ROP 
screening and treatment could reduce the likelihood of 
severe visual disability and blindness, therefore ROP 
screening programs should be established throughout 
Bangladesh.

Received: 21.01.2022

Accepted: 03.06.2022

Discussion

In the present study, the mean (±SD) serum TSH level 
was significantly (p<0.001) higher and FT4 and FT3 
levels were significantly (<0.001) lower in both groups 
of hypothyroid female in the comparison to those of ET 
group. However, after supplementation, TSH level was 
significantly (p<0.01) decreased, whereas FT4 and FT3 
levels were significantly (p<0.01, p<0.001) increased in 
both groups of HT female patients on day 90 in 
comparison to those of their pre-supplemented states on 
day 1. However, these levels were almost similar and 
the differences were not statistically significant 
between these two groups on day 90. Again, FT4 level 

reached to the level of ET group after 90 days 
supplementation with combined therapy of thyroxine 
along with vitamin B12.

Electrophysiological Status:

Motor function of median nerve:

In this study, the mean distal latency of median nerves 
(M d latency) was significantly decreased (p<0.001) 
and median amplitude (M amplitude) and nerve 
conduction velocity (MNCV) were significantly 
(p<0.01) increased in newly diagnosed HT female 
patients after supplementation with combined therapy 
of thyroxine along with vitamin B12 in comparison to 

those of their pre- supplemented state (HT-Cb) and also 
of only thyroxine group (HT-T4b). Again, significant 
decreased value of M d latency and significant 
increased value of M amplitude with no significant 
change of MNCV were observed in only thyroxine 
group (HT-T4a) in comparison to those of their 
presupplemented state (HT-T4b). Almost similar type 
of findings were observed by some other researchers in 
pateints who suffered from uremic neuropathy and 
supplemented with only vitamin B12 for 6 months19.

Different investigators have suggested some 
mechanism responsible for defective motor nerve 
conduction in HT patients. The mechanism involved in 
the development of neuropathy in hypothyroidism still 
remains unclear. Some investigator suggested that the 
weight gain in HT may be the contributory factors for 
the nerve conduction abnormalities12. The increased 
body weight and BMI in HT might be due to 
accumulation of mucopolysaccharides, hyaluronic acid 
and chondroitin sulphate in the interstitial spaces which 
because of their hydrophilic nature retain water along 
with them resulting in weight gain4. In addition, 
decreased rate of basal metabolism also causes 
increased body weight in HT2.

On the other hand, an overall slowness in all metabolic 
pathways is seen in HT. Due to the reduction of the 
carbohydrate metabolism, glycosaminoglycans cannot 
be broken down; instead accumulate in the entrapment 
regions leading to entrapment neuropathy13.

HT produces alteration of fluid balance and peripheral 
tissue edema, which may lead to carpal tunnel 
syndrome (CTS) development14.

It has been suggested that CTS in hypothyroidism 
develops as a result of the mucinous infiltration in the 
perineurium and endoneurium of median nerve. The 
increased pressure as results of this infiltration is 
transferred to the median nerve and causes focal 
demyelination15.

However, long term accumulation of mucinous tissue is 
a possible cause of irreversibility of CTS to 
replacement therapy5. Again, the cause of irreversibility 

to replacement therapy in hypothyroid patients may be 
related to duration and severity of illness and also to 
treatment regimens5.

Moreover, some researchers also explained that, 
deposition of glycosaminoglycans in nerves and soft 
tissues surrounding them with resultant axonal 
degeneration and segmental demyelination forms the 
pathological basis of alteration in peripheral nerve 
function in thyroid hormone deficiency16. HT may 
affect the multiple peripheral nerves of our body. 
Depresses the gene activation for synthesis of myelin 
basic protein, required for myelination thereby causes 
impairment of nerve conduction velocities as well as 
loss of tendon reflexes17. In HT, most frequent cause of 
peripheral nerve damage is median nerve entrapment at 
wrist but sensory-motor polyneuropathy such as ulnar, 
common peroneal and sural neuropathy can also be 
seen18. However, the mononeuropathy i.e. involvement 
of single nerve may be secondary to compression due to 
deposition of myxedematous tissue and the 
polyneuropathy i.e. involvement of more than one 
nerve may be due to either a demyelinating process or 
the axonal degeneration. The combination of both this 
two factors results in the development of the peripheral 
neuropathy19. 

Conclusion

From the result of the study, it can be concluded that, 
peripheral neuropathy along with deficiency of vitamin 
B12 was observed in newly diagnosed hypothyroid 
female before starting their treatment. 

However, after treatment with T4 alone can improve 
peripheral nerve conduction parameters to some extent 
in newly diagnosed hypothyroid. 

But, combined therapies of T4 with vitamin B12 have 
synergistic effects on motor functions of peripheral 
nerve by improving all the parameters of 
electrophysiological study.
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Data were expressed as mean ± SD. For statistical 
analysis, one way ANOVA, paired ‘t’ test and 
independent sample ‘t’ test were done. Figures in 
parentheses indicate ranges.

Group EC: euthyroid subjects 

Group HT: hypothyroid patient (HT-T4b: before 
treatment with thyroxine, HT-T4a: after treatment with 

thyroxine, HT-Cb: before treatment with thyroxine and 
vitamin B12, HT- Ca: after treatment with thyroxine 
and vitamin B12

[*= EC vs HT-T4b, += EC vs HT-Cb, - = HT-T4avs 
HT-Cb, 0 =HT- T4avs HT-Ca, Δ =HT- T4bvs HT- T4a, 
¥ =HT-Cbvs HT-Ca, & =EC vs HT-Ca, × = EC vs 
HT-T4a]

Figure 1: Mean nerve conduction parameters for motor functions of median nerve
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It is a complex disease of the developing retinal 

vasculature in premature infants. It was first reported by 

Theodore L. Terry in 19421. Previously it is called 

Retrolental fibroplasias, also called Terry syndrome 2. It 

is one of the preventable causes of blindness of early 

onset in children. Although many premature babies 

eventually develop some degree of ROP, but most do 

not develop severe form.

Bangladesh is the eighth most populous country in the 

world and is currently ranked as a low middle income 

country 3. Advances in neonatal care & improvement in 

the country’s economy have significantly increased 

survival of preterm infant. This improvement in 

neonatal care, which is sometimes suboptimal because 

of limited facilities and manpower, contributes to the 

current epidemic of ROP in Bangladesh 4.

The actual prevalence of ROP in Bangladesh is 

unknown but the rate of ROP has been found to affect 

as many as 40% of preterm infant. Approximately 3.75 

million babies are born in Bangladesh each year. 

Among them, about 604,000 babies are born 

prematurely (<37wk), with a preterm birth rate of 19%. 

Approximately 22,0000 are born with low birth weight 

(<25.00gm) and 22,000 babies are born before 28 

weeks of gestation. About 25,000 of these weigh 

1500gms or less and are at high risk of ROP5.

Prematurity is the single most important risk factor for 

ROP and the incidence increases with decreasing 

gestation & birth weight. Poor early weight gain during 

the first weeks of life is also a risk factor for ROP6,7. 

Other risk factor’s include high exposure to oxygen, 

low birth weight, respiratory distress, apnea, 

bradycardia, heart disease, infection, hypercarbia, 

acidosis, anemia, blood transfusion8,9,10,11.     

Beginning at 16wks of gestation, retinal angiogenesis 

normally proceeds from optic disc to the periphery, 

reaching the outer rim of the retina (ora serrata) nasally 

at about 36wks and extending temporally by 

approximately 40 weeks. Injury to this process results 

in various pathologic & clinical changes. ROP begins to 

develop between 32 and 34 wks after conception 

regardless of General Anesthesia (GA) at delivery and 

has two distinct phases12. During the acute phase, the 

normal vasculo-genesis of the retina is disturbed by the 

relative hyperoxia of the extra uterine environment. 

This causes vaso obliteration and non-vascularization 

of some areas of the anterior retina13. The subsequent 

hypoxia causes a second chronic phase, characterized 

by the proliferation of vascular and glial cells with 

arteriovenous shunt formation. The second phase is 

caused by over production of vascular endothelial 

growth factor (VEGF), other growth factors, such as 

insulin like growth factor 1 and placental growth factor 

are also implicated the vascular changes . If extensive, 
particularly if scar tissue forms can lead to retinal 
detachment and blindness14,15.

According to ICROP (International Classification of 
Retinopathy Of Prematurity). 3rd edition ROP is divided 
into 5 stages16.

Stage 1- A thin white line which separates the vascular 
from the avascular retina.

Stage 2- A ridge develops from the demarcation line, 
which has both height & width.

Stage 3- Extra retinal fibro vascular tissue which 
extending into the vitreous.

Stage 4- Subtotal retinal detachment.

Stage 5- Complete retinal detachment.

Aggressive ROP (A-ROP): It is severe form of ROP 
which develops rapidly without sign of other stages 
such as a ridge.

To detect ROP need routine ROP screening program. 
By this program we can detect severe, sight-threatening 
ROP early. So that urgent treatment can be given. 
Based on the incidence and risk factors reported in the 
Indian literature, the following group of neonates 
should be screened for ROP in Bangladesh-

Criterion 1- Babies birth wt ≤ 2000gm

Criterion 2- Babies born at a GA ≤ 35wks

Criterion 3- Selected preterm (>35 - <37wks)

Infant who are sick & have needed extensive cardio 
pulmonary support and prolonged O2 therapy, or apnea 
of prematurity, anaemia needing blood transfusion, 
thombocytopenia, sepsis or attending pediatrician or 
neonatologist considers them to be at high risk17.

The timing of the first screening examination must be 

early enough to identity the first signs of ROP but late 

enough that the ophthalmologist has a good view of the 

retina. Adapted from the Indian model to meet local 

needs, the timing of first screening strategy, which is 

called ‘The day-20, Day 30 strategy’18.

Timing             Indicators

20 day strategy           Babies with a GA of ≤ 30wks or 

            Birth weight of ≤ 1500gm

30 day strategy            Babies with a GA of ≤ 35wks or 

            Birth weight of ≤ 2000gm

During ROP screening patient is examine under a 

radiant warmer in the NICU, under the guidance of 

neonatologist with assistance from nursing staff. Ideal 

procedure for ROP screening is indirect 

ophthalmoscopy and wide field imaging done by a 

trained ophthalmologist.

The principle of treatment is to remove the stimulus for 

growth of new blood vessels by ablating the peripheral 

avascular retinal which will in turn reduce the incidence 

of retinal detachment and consequent blindness. The 

treatment involves ablation of peripheral avascular 

retina by laser therapy which is less expensive, less 

traumatic and standard treatment option for ROP. Other 

treatment option includes, cryotherapy, anti VEGF 

treatment such as bevacizumab19 and in advanced 

disease sugery such as minimal vitrectomy and removal 

of traction bands in case of stage 4 ROP. After 

treatment follow up examination for infants at risk 

should be done every 2-3 weeks in tervels until the 

retina is fully vascularized.

If patient remains untreated patient may developed 

complications such as refractive errors including 

myopia (most common), Squint, Amblyopia, 

Glaucoma, Retinal detachment, Visual field defect & 

blindness20.

Prevention of ROP is very important. Prevention 

includes primary prevention, secondary prevention & 

tertiary prevention. Primary prevention is prevention of 

preterm birth by Family planning, maternal nutrition, 

bed rest of mother, delayed age at marriage.

Secondary prevention includes antenatal steroids for 

fetal development in preterm birth, avoid ventilation, 

avoid 100% supplemental oxygen, delayed cord 

clamping, maintained body temperature, gentle 

resuscitation in room air, prevent sepsis, promote breast 

feeding, avoid unnecessary blood transfusion & 
provide supportive care.

Tertiary prevention by weekly screening for ROP in 
neonatal unit. Urgent treatment of sight threatening 
ROP. Follow up for risk infant & surgery for retinal 
detachment.

So evidence suggests that current recommended ROP 
screening and treatment could reduce the likelihood of 
severe visual disability and blindness, therefore ROP 
screening programs should be established throughout 
Bangladesh.
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Discussion

In the present study, the mean (±SD) serum TSH level 
was significantly (p<0.001) higher and FT4 and FT3 
levels were significantly (<0.001) lower in both groups 
of hypothyroid female in the comparison to those of ET 
group. However, after supplementation, TSH level was 
significantly (p<0.01) decreased, whereas FT4 and FT3 
levels were significantly (p<0.01, p<0.001) increased in 
both groups of HT female patients on day 90 in 
comparison to those of their pre-supplemented states on 
day 1. However, these levels were almost similar and 
the differences were not statistically significant 
between these two groups on day 90. Again, FT4 level 

reached to the level of ET group after 90 days 
supplementation with combined therapy of thyroxine 
along with vitamin B12.

Electrophysiological Status:

Motor function of median nerve:

In this study, the mean distal latency of median nerves 
(M d latency) was significantly decreased (p<0.001) 
and median amplitude (M amplitude) and nerve 
conduction velocity (MNCV) were significantly 
(p<0.01) increased in newly diagnosed HT female 
patients after supplementation with combined therapy 
of thyroxine along with vitamin B12 in comparison to 

those of their pre- supplemented state (HT-Cb) and also 
of only thyroxine group (HT-T4b). Again, significant 
decreased value of M d latency and significant 
increased value of M amplitude with no significant 
change of MNCV were observed in only thyroxine 
group (HT-T4a) in comparison to those of their 
presupplemented state (HT-T4b). Almost similar type 
of findings were observed by some other researchers in 
pateints who suffered from uremic neuropathy and 
supplemented with only vitamin B12 for 6 months19.

Different investigators have suggested some 
mechanism responsible for defective motor nerve 
conduction in HT patients. The mechanism involved in 
the development of neuropathy in hypothyroidism still 
remains unclear. Some investigator suggested that the 
weight gain in HT may be the contributory factors for 
the nerve conduction abnormalities12. The increased 
body weight and BMI in HT might be due to 
accumulation of mucopolysaccharides, hyaluronic acid 
and chondroitin sulphate in the interstitial spaces which 
because of their hydrophilic nature retain water along 
with them resulting in weight gain4. In addition, 
decreased rate of basal metabolism also causes 
increased body weight in HT2.

On the other hand, an overall slowness in all metabolic 
pathways is seen in HT. Due to the reduction of the 
carbohydrate metabolism, glycosaminoglycans cannot 
be broken down; instead accumulate in the entrapment 
regions leading to entrapment neuropathy13.

HT produces alteration of fluid balance and peripheral 
tissue edema, which may lead to carpal tunnel 
syndrome (CTS) development14.

It has been suggested that CTS in hypothyroidism 
develops as a result of the mucinous infiltration in the 
perineurium and endoneurium of median nerve. The 
increased pressure as results of this infiltration is 
transferred to the median nerve and causes focal 
demyelination15.

However, long term accumulation of mucinous tissue is 
a possible cause of irreversibility of CTS to 
replacement therapy5. Again, the cause of irreversibility 

to replacement therapy in hypothyroid patients may be 
related to duration and severity of illness and also to 
treatment regimens5.

Moreover, some researchers also explained that, 
deposition of glycosaminoglycans in nerves and soft 
tissues surrounding them with resultant axonal 
degeneration and segmental demyelination forms the 
pathological basis of alteration in peripheral nerve 
function in thyroid hormone deficiency16. HT may 
affect the multiple peripheral nerves of our body. 
Depresses the gene activation for synthesis of myelin 
basic protein, required for myelination thereby causes 
impairment of nerve conduction velocities as well as 
loss of tendon reflexes17. In HT, most frequent cause of 
peripheral nerve damage is median nerve entrapment at 
wrist but sensory-motor polyneuropathy such as ulnar, 
common peroneal and sural neuropathy can also be 
seen18. However, the mononeuropathy i.e. involvement 
of single nerve may be secondary to compression due to 
deposition of myxedematous tissue and the 
polyneuropathy i.e. involvement of more than one 
nerve may be due to either a demyelinating process or 
the axonal degeneration. The combination of both this 
two factors results in the development of the peripheral 
neuropathy19. 

Conclusion

From the result of the study, it can be concluded that, 
peripheral neuropathy along with deficiency of vitamin 
B12 was observed in newly diagnosed hypothyroid 
female before starting their treatment. 

However, after treatment with T4 alone can improve 
peripheral nerve conduction parameters to some extent 
in newly diagnosed hypothyroid. 

But, combined therapies of T4 with vitamin B12 have 
synergistic effects on motor functions of peripheral 
nerve by improving all the parameters of 
electrophysiological study.
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It is a complex disease of the developing retinal 

vasculature in premature infants. It was first reported by 

Theodore L. Terry in 19421. Previously it is called 

Retrolental fibroplasias, also called Terry syndrome 2. It 

is one of the preventable causes of blindness of early 

onset in children. Although many premature babies 

eventually develop some degree of ROP, but most do 

not develop severe form.

Bangladesh is the eighth most populous country in the 

world and is currently ranked as a low middle income 

country 3. Advances in neonatal care & improvement in 

the country’s economy have significantly increased 

survival of preterm infant. This improvement in 

neonatal care, which is sometimes suboptimal because 

of limited facilities and manpower, contributes to the 

current epidemic of ROP in Bangladesh 4.

The actual prevalence of ROP in Bangladesh is 

unknown but the rate of ROP has been found to affect 

as many as 40% of preterm infant. Approximately 3.75 

million babies are born in Bangladesh each year. 

Among them, about 604,000 babies are born 

prematurely (<37wk), with a preterm birth rate of 19%. 

Approximately 22,0000 are born with low birth weight 

(<25.00gm) and 22,000 babies are born before 28 

weeks of gestation. About 25,000 of these weigh 

1500gms or less and are at high risk of ROP5.

Prematurity is the single most important risk factor for 

ROP and the incidence increases with decreasing 

gestation & birth weight. Poor early weight gain during 

the first weeks of life is also a risk factor for ROP6,7. 

Other risk factor’s include high exposure to oxygen, 

low birth weight, respiratory distress, apnea, 

bradycardia, heart disease, infection, hypercarbia, 

acidosis, anemia, blood transfusion8,9,10,11.     

Beginning at 16wks of gestation, retinal angiogenesis 

normally proceeds from optic disc to the periphery, 

reaching the outer rim of the retina (ora serrata) nasally 

at about 36wks and extending temporally by 

approximately 40 weeks. Injury to this process results 

in various pathologic & clinical changes. ROP begins to 

develop between 32 and 34 wks after conception 

regardless of General Anesthesia (GA) at delivery and 

has two distinct phases12. During the acute phase, the 

normal vasculo-genesis of the retina is disturbed by the 

relative hyperoxia of the extra uterine environment. 

This causes vaso obliteration and non-vascularization 

of some areas of the anterior retina13. The subsequent 

hypoxia causes a second chronic phase, characterized 

by the proliferation of vascular and glial cells with 

arteriovenous shunt formation. The second phase is 

caused by over production of vascular endothelial 

growth factor (VEGF), other growth factors, such as 

insulin like growth factor 1 and placental growth factor 

are also implicated the vascular changes . If extensive, 
particularly if scar tissue forms can lead to retinal 
detachment and blindness14,15.

According to ICROP (International Classification of 
Retinopathy Of Prematurity). 3rd edition ROP is divided 
into 5 stages16.

Stage 1- A thin white line which separates the vascular 
from the avascular retina.

Stage 2- A ridge develops from the demarcation line, 
which has both height & width.

Stage 3- Extra retinal fibro vascular tissue which 
extending into the vitreous.

Stage 4- Subtotal retinal detachment.

Stage 5- Complete retinal detachment.

Aggressive ROP (A-ROP): It is severe form of ROP 
which develops rapidly without sign of other stages 
such as a ridge.

To detect ROP need routine ROP screening program. 
By this program we can detect severe, sight-threatening 
ROP early. So that urgent treatment can be given. 
Based on the incidence and risk factors reported in the 
Indian literature, the following group of neonates 
should be screened for ROP in Bangladesh-

Criterion 1- Babies birth wt ≤ 2000gm

Criterion 2- Babies born at a GA ≤ 35wks

Criterion 3- Selected preterm (>35 - <37wks)

Infant who are sick & have needed extensive cardio 
pulmonary support and prolonged O2 therapy, or apnea 
of prematurity, anaemia needing blood transfusion, 
thombocytopenia, sepsis or attending pediatrician or 
neonatologist considers them to be at high risk17.

The timing of the first screening examination must be 

early enough to identity the first signs of ROP but late 

enough that the ophthalmologist has a good view of the 

retina. Adapted from the Indian model to meet local 

needs, the timing of first screening strategy, which is 

called ‘The day-20, Day 30 strategy’18.

Timing             Indicators

20 day strategy           Babies with a GA of ≤ 30wks or 

            Birth weight of ≤ 1500gm

30 day strategy            Babies with a GA of ≤ 35wks or 

            Birth weight of ≤ 2000gm

During ROP screening patient is examine under a 

radiant warmer in the NICU, under the guidance of 

neonatologist with assistance from nursing staff. Ideal 

procedure for ROP screening is indirect 

ophthalmoscopy and wide field imaging done by a 

trained ophthalmologist.

The principle of treatment is to remove the stimulus for 

growth of new blood vessels by ablating the peripheral 

avascular retinal which will in turn reduce the incidence 

of retinal detachment and consequent blindness. The 

treatment involves ablation of peripheral avascular 

retina by laser therapy which is less expensive, less 

traumatic and standard treatment option for ROP. Other 

treatment option includes, cryotherapy, anti VEGF 

treatment such as bevacizumab19 and in advanced 

disease sugery such as minimal vitrectomy and removal 

of traction bands in case of stage 4 ROP. After 

treatment follow up examination for infants at risk 

should be done every 2-3 weeks in tervels until the 

retina is fully vascularized.

If patient remains untreated patient may developed 

complications such as refractive errors including 

myopia (most common), Squint, Amblyopia, 

Glaucoma, Retinal detachment, Visual field defect & 

blindness20.

Prevention of ROP is very important. Prevention 

includes primary prevention, secondary prevention & 

tertiary prevention. Primary prevention is prevention of 

preterm birth by Family planning, maternal nutrition, 

bed rest of mother, delayed age at marriage.

Secondary prevention includes antenatal steroids for 

fetal development in preterm birth, avoid ventilation, 

avoid 100% supplemental oxygen, delayed cord 

clamping, maintained body temperature, gentle 

resuscitation in room air, prevent sepsis, promote breast 

feeding, avoid unnecessary blood transfusion & 
provide supportive care.

Tertiary prevention by weekly screening for ROP in 
neonatal unit. Urgent treatment of sight threatening 
ROP. Follow up for risk infant & surgery for retinal 
detachment.

So evidence suggests that current recommended ROP 
screening and treatment could reduce the likelihood of 
severe visual disability and blindness, therefore ROP 
screening programs should be established throughout 
Bangladesh.
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Discussion

In the present study, the mean (±SD) serum TSH level 
was significantly (p<0.001) higher and FT4 and FT3 
levels were significantly (<0.001) lower in both groups 
of hypothyroid female in the comparison to those of ET 
group. However, after supplementation, TSH level was 
significantly (p<0.01) decreased, whereas FT4 and FT3 
levels were significantly (p<0.01, p<0.001) increased in 
both groups of HT female patients on day 90 in 
comparison to those of their pre-supplemented states on 
day 1. However, these levels were almost similar and 
the differences were not statistically significant 
between these two groups on day 90. Again, FT4 level 

reached to the level of ET group after 90 days 
supplementation with combined therapy of thyroxine 
along with vitamin B12.

Electrophysiological Status:

Motor function of median nerve:

In this study, the mean distal latency of median nerves 
(M d latency) was significantly decreased (p<0.001) 
and median amplitude (M amplitude) and nerve 
conduction velocity (MNCV) were significantly 
(p<0.01) increased in newly diagnosed HT female 
patients after supplementation with combined therapy 
of thyroxine along with vitamin B12 in comparison to 

those of their pre- supplemented state (HT-Cb) and also 
of only thyroxine group (HT-T4b). Again, significant 
decreased value of M d latency and significant 
increased value of M amplitude with no significant 
change of MNCV were observed in only thyroxine 
group (HT-T4a) in comparison to those of their 
presupplemented state (HT-T4b). Almost similar type 
of findings were observed by some other researchers in 
pateints who suffered from uremic neuropathy and 
supplemented with only vitamin B12 for 6 months19.

Different investigators have suggested some 
mechanism responsible for defective motor nerve 
conduction in HT patients. The mechanism involved in 
the development of neuropathy in hypothyroidism still 
remains unclear. Some investigator suggested that the 
weight gain in HT may be the contributory factors for 
the nerve conduction abnormalities12. The increased 
body weight and BMI in HT might be due to 
accumulation of mucopolysaccharides, hyaluronic acid 
and chondroitin sulphate in the interstitial spaces which 
because of their hydrophilic nature retain water along 
with them resulting in weight gain4. In addition, 
decreased rate of basal metabolism also causes 
increased body weight in HT2.

On the other hand, an overall slowness in all metabolic 
pathways is seen in HT. Due to the reduction of the 
carbohydrate metabolism, glycosaminoglycans cannot 
be broken down; instead accumulate in the entrapment 
regions leading to entrapment neuropathy13.

HT produces alteration of fluid balance and peripheral 
tissue edema, which may lead to carpal tunnel 
syndrome (CTS) development14.

It has been suggested that CTS in hypothyroidism 
develops as a result of the mucinous infiltration in the 
perineurium and endoneurium of median nerve. The 
increased pressure as results of this infiltration is 
transferred to the median nerve and causes focal 
demyelination15.

However, long term accumulation of mucinous tissue is 
a possible cause of irreversibility of CTS to 
replacement therapy5. Again, the cause of irreversibility 

to replacement therapy in hypothyroid patients may be 
related to duration and severity of illness and also to 
treatment regimens5.

Moreover, some researchers also explained that, 
deposition of glycosaminoglycans in nerves and soft 
tissues surrounding them with resultant axonal 
degeneration and segmental demyelination forms the 
pathological basis of alteration in peripheral nerve 
function in thyroid hormone deficiency16. HT may 
affect the multiple peripheral nerves of our body. 
Depresses the gene activation for synthesis of myelin 
basic protein, required for myelination thereby causes 
impairment of nerve conduction velocities as well as 
loss of tendon reflexes17. In HT, most frequent cause of 
peripheral nerve damage is median nerve entrapment at 
wrist but sensory-motor polyneuropathy such as ulnar, 
common peroneal and sural neuropathy can also be 
seen18. However, the mononeuropathy i.e. involvement 
of single nerve may be secondary to compression due to 
deposition of myxedematous tissue and the 
polyneuropathy i.e. involvement of more than one 
nerve may be due to either a demyelinating process or 
the axonal degeneration. The combination of both this 
two factors results in the development of the peripheral 
neuropathy19. 

Conclusion

From the result of the study, it can be concluded that, 
peripheral neuropathy along with deficiency of vitamin 
B12 was observed in newly diagnosed hypothyroid 
female before starting their treatment. 

However, after treatment with T4 alone can improve 
peripheral nerve conduction parameters to some extent 
in newly diagnosed hypothyroid. 

But, combined therapies of T4 with vitamin B12 have 
synergistic effects on motor functions of peripheral 
nerve by improving all the parameters of 
electrophysiological study.
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