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Extremely High Voltage Electric Injuries Caused by
Lightning Strike: A Rising Concern for Bangladesh

Electric burn is the most devastating injury and 4th most
common cause of admission in burn units worldwide. This
type of injury not only involves the skin but also involves
deeper tissues that causes multiple acute and chronic
manifestations. Individuals tend to stay longer in hospitals,
as well as morbidity and mortality rates are much higher. In
Bangladesh common cause of burns are thermal, electric
and chemical. Among them electric burn injuries constitute
about one third of total burn injuries.1 Electric injuries are
typically divided into low voltage, high voltage and
ultrahigh or extremely high voltage injuries. Lightning
strike has 10 to 300 million volts in comparison to 120
volts for household current and it causes extremely high
voltage electric burn.

Although thunderstorm and lightning strike is less
common cause of electric burn, recently deaths from
extremely high voltage electric burn due to thunderstorm
and lightning strike are increasing alarmingly in
Bangladesh. Every day when we open the the page of
newspaper, news of casualties from thunderstorm and
lightning strike catches our eyes. In Bangladesh, there have
been reports of 351 deaths in 2016, 262 deaths in 2017, 57
deaths up to April 2018, 198 deaths in 2019, 255 deaths in
2020 and 329 deaths up to September 2021 due to lightning
strike.>? ALJAZEERA reported that, repeated lightning
bolts in few seconds killed 16 persons at a wedding party
and injured the groom on 4 August 2021. On average, 250
people die every year in Bangladesh from lightning strike,
the number of which is more than the deaths from floods,
cyclones and other natural calamities .’ Worldwide, over
20,000 people are affected by lightning and several
thousand succumb to their injuries. Other report showed
2,000 people are killed worldwide by lightning each
year.z’4 Due to increasing death toll from lightning strike,
the Government of Bangladesh has declared it as a natural
disaster in 2016.°

Lightning tends to strike tall or isolated objects including
trees, towers, shelters, poles, high rising buildings. A
person may be the tallest person in an open field. It can
strike a person directly, or electricity can reach to a person
from touching or near an object that has been struck or
current may reach to a person through the ground and
causes external and internal injuries. The injuries caused
by lightning strike is due to direct transmission of electric
current through the body and flush. Flush burn occurs due

to electric arc and usually involves the surface skin.
Transmission of current through body tissues causes both
external and internal injuries. Electricity from lightning
can also travel from outdoor power, telephone, dish cables
to electric equipements. Cardiopulmonary arrest is the
most common cause of death in lightning victims. Damage
to the central nervous system accounts for the second most
debilitating group of injuries due to lightning. Other organ
systems injured by lightning include the eye, ear,
gastrointestinal system, skin and musculoskeletal system.
The survivors of lightning strikes suffer from a variety of
lasting symptoms, including memory loss, dizziness,
weakness, numbness, dumbness, headache and many other
morbidities

According to analysts, climate change and global warming
are the main causes of frequent thunderstorms and
lightning strike. Recent findings suggest that lightning
increases by twelve percent for a one-degree increase in
temperature. The incidence of lightning strike is high in
Bangladesh from March to June every year. But this period
is extending due to climate change. Now a days we are
facing lightning strike when they’re not supposed to
happen. Global warming and climate change are causing
more water evaporation from the land and ocean and form-
ing dark clouds of great vertical extent charged with
electricity. Lightning strikes occur when excess electrical
charge accumulates in the clouds of the sky and falls to the
ground with a loud noise, combined with the opposite
charge, and becomes inactive. Thunder is created when
lightning passes through air. The lightning flash heats the
air and causes it to expand. The temperature of the air in
and around the lightning channel may reach up to 50,000
degree Fahrenheit, 5 times hotter than the surface of the
sun. Immediately after the flash, the air rapidly becomes
cool and contract. The sudden expansion and contraction
creats sound wave that we hear as thunder.®

It is estimated that lightning strike causes higher number of
deaths in rural areas than in urban areas. The reasons are the
illiteracy, ignorance and unawareness of the rural people.
Haor, baor, beel areas are mostly affected by lightning
strike. Most of the deaths from lightning injuries occur
while working in agricultural land, fishing, cattle firming.
Many people die while driving a rickshaw, staying inside
vehicle and home, playing in the yard.7



J Khulna Med Coll

The reality is, there is no way to prevent the lightning
strike, but it is possible to decrease casualties by taking
some measures. The first step in protecting ourselves from
lightning is to control global warming. Regular plantation
of trees is needed to prevent global warming. In the rural
areas of the country, farmers need to be extra careful when
working in open spaces during dark clouds and sudden
storms. When lightning strikes, we should go to a safe
place instead of an open place. Mobile phones should be
kept away. All electrical appliances including televisions,
refrigerators, AC need to be quickly disconnected from the
electrical connection. Lightning strike hits the tree and
electric poles and these places are not safe for taking
shelter. We should stay away from tall trees and electric
poles during a thunderstorm. The metal grill used on the
balcony of the house, metal pipes and metal water taps
should be avoided from touching. Without going to street
or open space we should stay inside the room with shutting
windows. Installation of lightning antenna or lightning
arrestor, electric pole in open spaces and metallic lightning
rod at home can reduce the number of death.

According to meteorologist, tall trees protect from
lightning strike because they absorb electricity produced
by lightning. Unfortunately the number of these trees have
been decreased and the death toll from lightning has also
been increased. Plantation of tall trees like betel, coconut,
date, or palm trees in villages or towns, behind houses, on
both sides of roads or in open spaces is necessary. But it
will take many years for the trees to fully grown up and it
is expected that the number of deaths due to lightning
strike in the next generation will be greatly reduced as a
result of plantation.

It may be mentioned that appropriate measures have been
taken by the Government of Bangladesh to reduce the
deaths and damage from lightning strike. Plantation
program has been strengthened. A couple of years ago, the
government planted one million date palms across the
country which is really commendable. A significant
number of trees are also being planted during the tree
planting season every year which will play a significant
role in reducing the casualties. A project of 55 million
dollar for installing warning systems and set up shelters in
vulnerable areas is underway by the Govt. of Bangladesh.4
Recently Bangladesh has launched its first ever operational
system HIWAT (High Impact Weather Assessment Toolkit)
with the help of scientist of NASA and SERVIR-HKH to
predict thunderstorm and lightning. It will forecast the
lightning strike 48 hours early.8 It will really be helpful to
reduce mortality and morbidity of extremely high voltage
electric burn caused by lightning strike.

As the lightning strike is a rising threat to Bangladesh,
more appropriate measures should be taken by the
government of Bangladesh to reduce the casualties.
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Training program for Dissaster Management officials and
awareness program through print and electronic media
should be arranged for general people. Warning system
should be strengthened. More sensors should be installed
across the country to pinpoint the place exactly where the
lightning is going to strike. Mobile app gets signals from
sensors installed in various areas. Use of mobile app for
lightning strike that warns one or two hours in advance,
might be an effective way. This mobile app is being used in
many countries. Unfortunately most of people in the rural
area, don’t have internet facilities to know the weather
forecast. For these peoples, mobile messaging 15 to 30
minutes before lightning strikes can be an effective step to
decrease casualties of lightning strike. People should be
encouraged to plant tall trees during the tree planting
season every year across the country. Steps should be taken
to install poles or lightning arresters in the open fields
across the country to catch the lightning bolts in absence of
trees. Installation of lightning protection system like antenna,
metallic rod should make mandatory for all buildings.
More studies should be conducted to find out the hotspot of
thunderstorm and lightning strike in Bangladesh so that
appropriate measures can be taken for this vulnerable area on
priority basis. As it is a consequence of global warming and
climate change, measures should be taken to decrease global
warming in collaboration with other countries.
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Original Article

Experience of Pancreatic Resection for Pancreatic Cancer:

Introduction

A Hospital-based Study

Hossain MMl, Islam MSZ, Ali MS? , Galib MA4, Faruquzzaman5 , Dey PK®

Abstract

Background: Pancreatic cancer remains difficult to cure; however, the surgical mortality rates
have fallen to well below 5 % for pancreatic surgery at major centers because of the recent
progress in diagnostic imaging modalities, surgical procedures, other systemic therapies and
perioperative care.

Objective: Aim of the study was to evaquate the outcome of pancreatic resection for
pancreatic cancer in Bangladesh.

Methods: The study design was a hospital-based descriptive one that relied upon a record
study in which cases were retrospectively ascertained. All the necessary approvals for carrying
out the research were obtained from Ethical Committee of the Khulna Medical College. A total
of 107 patients with pancreatic cancer were registered during the study period from January
2018 to December 2020.

Result: A total of 107 patients were enrolled and analyzed in this study. All of them were affect-
ed by pancreatic cancer, in which 25 patients had a pancreatic resection. The tumor diameter
median was 32 and the range was 1-105. From the pathology, 24(96%) patients were from
PDAC and only one patient was from GIST. The most important surgery type is also shown in
table-1, 20(80%) had a Whipple operation, and both 2 (8%) patients had an NT laparotomy,
Bypass (Palliative surgery) and only one patient had a distal pancreatectomy. 18(90%) had
margin clearance and 2(10%) had no margin clearance for Whipple operation. Loal recurrence
was most frequent in local bed.

Conclusion: The incidence of pancreatic cancer in Bangladesh is relatively low. Pancreatic
cancer in Bangladesh is diagnosed in the late stages. So every patient with upper abdominal
discomfort with upper GIT-like symptoms should be investigated thoroughly to exclude diseas-
es like cancer of HBPS. If diagnosed early, the outcome of operative procedure will be benefi-
cial for quality of life and increase of overall survival.

Keywords: Pancreatic Resection, Pancreatic Cancer
J Khulna Med Coll. 2022; 1(1) : 03-08
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Pancreatic ductal adenocarcinoma (PDAC) is currently the
4th leading cause of cancer deaths in the United States with
2015 projections estimating 49,000 new cases, 41,000 new
deaths, and a 5-year relative survival rate of only 7%." For
those afflicted with this terrible disease, surgery remains the
only hope for cure. Unfortunately, only 15- 20% of patients
are candidates for surgery at the time of diagnosis and among
these, median postoperative survival is<20 months with a 5
years survival of only 20%.% Pancreatic adenocarcinoma
(PDAC) is a morbid disease. Outcomes have improved for

many malignancies; however, PDAC continues to increase
in incidence and mortality. The incidence of PDAC in the
United States in 2016 is estimated to be over 53,000 cases. It
has steadily increased 1.2% each year, from 2000 to 2012.
PDAC is expected to be the second leading cause of
cancer-related mortality by 2030.3° PDAC has an indolent
presentation, and there are currently no reliable forms of
early detection. Most patients do not show clinical symptoms
until the disease becomes locally advanced or metastatic.

1. Md. Monoar Hossain, Associate professor. Department of Surgical Oncology, Khulna Medical College, Bangladesh. Email: dr.mdmonoar@gmail.com
2. Md. Shahidul Islam, Assistant professor, Department of Surgery, Khulna Medical College

3. Md. Showkat Ali, Assistant professor, Department of Surgery, Khulna Medical College

4. Md. Asadullahil Galib, Assistant professor, Department of Surgery, Khulna Medical College

5. Faruquzzaman, Junior consultant, Surgery, Khulna General Hospital
6. Polash Kumar Dey, Junior consultant, Surgery, Bagerhat Sadar Hospital

Corresponding Author:

1. Dr. Md. Monoar Hossain, Associate professor. Department of Surgical Oncology, Khulna Medical College, Bangladesh. Email: dr.mdmonoar@ gmail.com

Received : 19/02/2022

Accepted : 03/03/2022



J Khulna Med Coll

Less than 20% of patients are able to undergo potentially
curative resection due to the late presentation of the
disease.> Overall survival (OS) rates for all stages of
PDAC are low, with 1 and 5 years survival rates of 29% and
7% respectively. In comparison, pancreatic neuroendocrine
tumors (PNETs) have 53% 5-year survival for all stages
(including functional and non-functional tumors); however,
they can be quite morbid in presentation.4 The pancreas
has both endocrine and exocrine functions—the endocrine
pancreas regulates metabolism in the body through the
production of insulin and glucagon, while the exocrine
pancreas primarily produces the enzymes necessary for
digestion 3 In the setting of cancer, both endocrine and exocrine
functions are affected. Pancreatic exocrine insufficiency (PEI)
manifests as weight loss and steatorrhea, while endocrine
insufficiency may result in diabetes mellitus. Although
both endocrine and exocrine cancers of the pancreas can
arise, the prevalence of exocrine pancreatic cancer (95%)
is much higher than that of endocrine pancreatic cancer
(5%).3 The pancreas is intimately involved in the
metabolism of food and nutrients through its production and
secretion of enzymes and hormones. Pancreas cancer causes
aberrations which result in the distinct symptoms of malnu-
trition and altered glucose homeostasis. Malnutritionis
condition in which patient caloric intake fails to meet
metabolic demandsis common in patients suffering from
pancreatic cancer. This may result in a catabolic state due
to a combination of inadequate intake of nutrients and a
pathologic process of increased nutrient consumption as a
result of tumor cytokine release. Studies have shown that
many pancreatic cancer patients suffer from malnutrition
due to physiologically-induced anorexia, malabsorption,
and increased caloric requirements, resulting in weight
loss. Over 80% of pancreatic cancer patients report weight
loss at the time of diagnosis and over a third of these
patients have lost greater than 10% of their initial body
weight.!” Many of these patients then experience cachexia,
a severe condition involving pathological weight loss due
to the wasting of skeletal muscle and adipose tissue.'!
Ultimately, pancreatic cancer patients with malnutrition or
cachexia experience a lower quality of life, increased
morbidity and mortality, longer hospital stays, and a
reduced response to treatment.'”'?"1* To the best of our
knowledge, few studies have been done to investigate
pancreatic cancer in Bangladesh. Aim of the study was to
evaquate the outcome of pancreatic resection for pancreatic
cancer in Bangladesh of pancreatic resection for pancreatic
cancer in Bangladesh.
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Methods

The study design was a hospital-based descriptive one that
relied upon a record study in which cases were retrospectively
ascertained. All the necessary approvals for carrying out
the research were obtained. From the Ethics Committee of
the Khulna Medical College. A total of 107 patients with
pancreatic cancer were registered during the study period.
Description of 127 patients was available whereas full data
for 20 cases were not available. Cases were recruited from
the population of patients diagnosed with pancreatic cancer
who were registered, evaluated, and treated at Khulna
Medical College and some private Hospital from January
2018 through December 2020. The inclusion criteria were
patients with pathologically confirmed diagnosis of
pancreatic cancer in stage I, Stage ITA, and Stage IIB. The
exclusion criteria were the presence of other types of
pancreatic diseases, such as neuroendocrine tumors,
adenomas, cysts, or unknown primary tumors; concurrent
cancer at another organ site; past history of cancer, and the
patients in advanced stage such as stage III and stage IV.
The necessary data were collected using a structured
questionnaire by trained persons who were able to extract
the information from the medical record or the database of
the Khulna Medical College Hospital and some private
Hospital. The collected data included sociodemographic
and personal habits (age, gender, residence, nationality,
civil status); medical history (family history of cancer or
DM, presence of DM, and its type and duration). Also, it
included data related to pancreatic cancer (onset, initial
symptoms, signs, diagnosis, and treatment). Data were
collected and coded then entered into an IBM-compatible
computer, using the SPSS version 22 for Windows.

Results

Demographic profile of this study suggests that majority of
the research population (approximately 60%) were in <65
years age group. Mean+SD of age was 60+8.2 years.
Approximately 64% cases were male, (Table-I).

Table I: Characteristics of the study patients (N=25)

Characteristics Frequency  Percentage
Age

<65 15 60

>65 10 40
Gender

Male 16 64

Female 9 36
ASA-PS

1 4 16

2 20 80

3 1 4

Comorbidity

Hypertension 14 56

COPD 4 16

Diabetes mellitus 7 28

04



J Khulna Med Coll

In 28% patients, lymph node involvement was observed!”.
Average maximum diameter of the tumour was 32 mm
(Ranged-105). Ductal adenocarcinoma was the common-
est pathological variant, found in about 96% cases. Pancre-
aticoduodenectomy was the commonly performed curative
attempt (done approximately 80% patients). Clearance of
resection margin was possible in 90% cases, confirmed by
histopathology. Mean operating time was 240 min in this
research.

Table II: Surgical and pathological findings.

Characteristics Frequency Percentage

Lymph nodes involvement

Yes 07 28
No 18 72
Pathology
PDAC 24 96
GIST 1 4
Type of surgery
Distal Pancreatectomy 1 4
Whipple operation
(Pancreatico-duodenectomy) 20 80
NT(Nontherapeutic laparotomy) 2 8
Bypass (Palliative surgery) 2 8
Margin Clearance of Whipple operation

Yes 18 90
No 2 10

Nature of surgical intervention greatly depends on the stage
and operability of the disease. In our research, majority
37.4% of the patients was in stage II, especially in stage
ITA (Figure-I).

Histopathological Staging
a 375

25 25
& 12.5
10 ‘
0

Stage IA Stage IB Stage TA Stage IIB
(StageIA  mStage IB  »4Stage IIA  m Stage IIB

Figure-1: Histopathological staging of the study.

In 52% cases N; nodal involvement was observed,
followed by Nj nodal involvement in 40% cases. Exten-
sive nodal involvement was seen in 08% cases.

Vol. 01, No. 01, April 2022

Table III: Nodal status at the histopathology of the study.

N Nodal status Frequency Incidence (%)
Ny No nodal involvement 10 40
N; -3 lymph nodes involvement 13 52
N, >3 lymph nodes involvement 2 8

Leakage was an important incidence of pancreaticoduo-
denectomy (56%), reflected in this clinical research. It was
successfully managed in most of the patients by
conservative measures. In 28% cases, pancreaticoduo-
denectomy was associated with bile leakage. Local
recurrence at the resection bed was the most frequent
(44%) site of recurrence. (Table IV). Average hospital stay
was 23 days. Overal survival was 18 months.

Table IV: Post-operative outcomes of the study.

Characteristics Frequency Percentage

Surgical complications

Leakage from pancreaticojejunostomy 14 56
Bile leakage 7 28
Reactionary hemorrhage 3 12
Mortality 1 4
Adjuvant chemotherapy
Yes 22 88
No 3 12
First recurrence site
Liver 5 20
Lymph node 5 20
Peritoneal 4 16
Local bed 11 44
Discussion

Pancreatic cancer is a public health problem as it remains a
fatal disease with a poor prognosis and represents the 4th
cause of cancer-related deaths worldwide.'>!® Risk factors
for pancreatic cancer include older age, tobacco smoking,
alcoholics. These wide variations may be due to the study
design, setting, population sample and technique used for
diagnosis. The low rate reported in Bangladesh could be
partially attributed to the underestimation as many cases
may not be registered as those treated abroad and those
who were not admitted to the hospital. However, these
cases constituted a small proportion to affect the rate
significantly. In the present study, various factors have
been identified and associated with pancreatic cancer as
age, gender, family history, duration of diabetes, BMI and
smoking history.

05
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The study demonstrated an increased frequency of pancre-
atic cancer with advanced age. This was similar to results
reported in SEER Cancer Statistics Review which showed
pancreatic cancer is predominately a disease of older
individuals and almost all patients are older than 45 years
Inconsistent with our results, Albert and Patrick® reported
that in the absence of predisposing conditions, such as
familial pancreatic cancer and chronic pancreatitis, pancre-
atic cancer is unusual in persons younger than 45 years but
the frequency of pancreatic cancer increases linearly after
the age of fifty. The results of the present study revealed
that males were slightly more likely to develop pancreatic
cancer than females. This is due to, at least in part,
increased tobacco uses in males. The American Cancer
Society reported that the incidence of pancreatic cancer in
males was 12.1 cases and in females, the rate was 9.1 cases
per 100,000 persons per year.'® In the USA, male rates
were 40% higher than female rates while in Japan the
corresponding figure was 70%.222> These trends probably
represent the effect of changing smoking rates for males
more than females. However, Arnold et al.'” found that
excess pancreatic cancer in certain population groups
cannot be attributed to currently known risk factors,
suggesting the possibility of the underlying frequency of
predisposing genetic mutations for pancreatic cancer.'” A
threefold greater risk for pancreatic cancer in subjects with
a positive family history of pancreatic cancer was
reported.?’ Greer et al reported that approximately 5-10%
of patients with pancreatic carcinoma have some genetic
predisposition for developing the disease.!> The current
study showed that about one fifth (19.9%) of patients
reported first-degree positive family history of pancreatic
cancer. This could be due to an inherited syndrome,
arranged marriage between the same families, and/or due
to a function of a shared environmental exposure such as
cigarette smoking.?*? Studies evaluating the relationship
between obesity and pancreatic cancer have been incon-
sistent.!*°. Our results showed that smoking for long-du-
ration was encountered among our patients, where 38.2%
of patients gave a history of smoking from one pack to
more than two packs. Moreover, 60.4% of smoking
patients used to smoke for 30 years and more. Nearly all
published reports showed that smokers had about a 2-fold
increased risk, compared to non-smokers.”®!° The present
study showed that DM proceeded to pancreatic cancer in
62.5% and the reverse occurred among 37.7% of patients.
The reason for this link is not known. Most of the risk is
found in people with T2DM as in our results. Pancreatic

Vol. 01, No. 01, April 2022

cancer is commonly located at the head of the pancreas?>

Santa et al. reported that pancreatic cancer was located in
the head of the pancreas in 71%, in the body in 21%, and in
the tail in 7%28. In the present study, the majority of
patients complained of abdominal pain (91.2%), jaundice
(87.6%), anorexia (39.4%) loss of weight (39.4%), and
nausea and vomiting (36.3%). This is in agreement with
several studies that reported that pancreatic cancer does
not manifest as early symptoms and initial symptoms are
often nonspecific, such as abdominal discomfort, abdomi-
nal pain, weight loss, anorexia, and nausea®>?2°. Pain or
jaundice are frequently presenting symptoms with pain
usually preceding jaundice'®. The vast majority of pancre-
atic cancers extend beyond the pancreas when they are
diagnosed®>?>. Our data showed that liver and lymph
nodes were the most common sites of metastases among
our patients. Early metastasis to regional and distant lymph
nodes is also frequently observed. Occasionally, pancreatic
cancer is found incidentally during abdominal ultrasonog-
raphy (US) examination.?® Researchers reported that US
and CT are the imaging modalities that are most frequently
used in the diagnosis of pancreatic cancer. Both modalities
are useful in detecting the primary tumour as well as
extra-pancreatic spread and hepatic metastases'®?. The
study revealed that the main lines of treatment given to
patients were surgery (47.8%), chemotherapy (61.0%), and
radiotherapy (18.3%). Of all treatment modalities
employed in the management of pancreatic cancer, only
surgery has curative potential.

Unfortunately, only a minority of patients with pancreatic
cancer will be suitable candidates for pancreatic resection
with curative intent, mostly because the disease does not
produce distinct symptomatology in its early stages.
Subsequently, the vast majority of patients have locally
advanced or disseminated disease at the time of diagno-
sis.?’

In this clinical study, operating time ranged from 210 to
300 min (average 240 minutes) which was comparable to
Johns Hopkins or UCLA?’. Resectability rate was also
satisfactory in stage I & II disease. Margin clearance was
observed in 90% cases which was as high as in other
international institutes'®?°. Experience of 30 years at Johns
Hopkins about pancreaticoduodenectomy suggests that
both the mortality rate and mean survival improved with
the course of time. In Johns Hopkins, the overall mortality
rates were 30%, 5%, 2% & 1% in 1970, 1980, 1990 &
2000 respectively.

06
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In question of median survival, it was 08, 14, 17 & 19
months respectively in 1970, 1980, 1990 & 2000. In our
study, the overall mortality rate was approximately 04%.
Major pancreaticojejunostomy specific complication was
leakage from pancreaticojejunostomy (occurred in 56%
cases) which was treated mostly by conservative manage-
ment and careful monitoring. Bile leakage was observed in
about 28% cases. Reactionary hemorrhage occurred in
12% (03) patients. Among them, in one patient reoperation
was required. Based on these, the results of this study is
comparable with those of Johns Hopkins, MD Anderson,
Memorial Sloan Kettering or UCLA**?7. Average length
of hospital staying was 23 days. Recurrence was observed
in 24% (6 out of 25) patients. Most often recurrence of the
resection site was the commonest site (44%). Recurrence

in lymph nodes was seen in 20% patients of recurrence.

We acknowledged certain limitations of our study. Firstly,
the calculated incidence could be lower than the actual
figure due to the missing of cases treated in the Khulna
Medical College Hospital and private sector. Secondly, as
we relied upon a record study, the data obtained might be,
to a certain extent, affected by the quality of the recording.
Thirdly, as in any descriptive study, the conclusion regard-
ing associated variables as risk factors could not be
reached, nevertheless, the results are consistent with those

coming from comparative studies.

Conclusion

The incidence of pancreatic cancer in Bangladesh is
relatively low. Pancreatic cancer in Bangladesh is
diagnosed in the late stages. So every patient with upper
abdominal discomfort with upper GIT-like symptoms
should be inhabited thoroughly to exclude diseases like
cancer of HBPS. The outcome and complication of pancre-
atic surgery in our series matches with that of internation-
ally recognized high volume centre that deals with pancre-
atic surgeries. There should be a dedicated team consisting
of surgeons, pathologist, radiologist, anesthetist, nutrition-
ist and nursing staff to reduce mortality and morbidity of

complicated surgery like pancreatic cancer.
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Evaluation of the Results of Correction of Genu Valgum by
Figure of 8-plate Temporary Hemiepiphysiodesis

Islam MN1, Newaz MM2, Kader MA3, Alam SMD#4, Alam KS5, Das PK6

Abstract

Background: Patients with persistent genu valgum results in cosmetic deformity, a circum-
duction gait, swinging each leg outward to avoid knocking their knees together. Corrective
osteotomy and physeal stapling have proven success, but a major surgical intervention with
hardware failure has been problematic. Recently, tension band plate construct (8-plate) has been
promoted for temporary hemiepiphysiodesis citing ease of surgical technique and more rapid
rate of correction with a lower complication rate.

Objective: The present study aimed to evaluate the results of correction of genu valgum by
figure of eight- plate temporary hemiepiphysiodesis.

Methods: This prospective interventional study was conducted over a period of 5 & ' year
from October 2014 to April 2020 at Dhaka Medical College Hospital & private clinics in Khulna
and Satkhira. Thirty two patients were selected as purposive sampling according to availability
of the patients and strictly considering the inclusion and exclusion criteria.

Results: Out of 32 patients, 24(75%) were male and 08(25%) were female with a male to
female ratio is 3:1.The mean age was 10.88 years with SD 2.1 and the lowest and highest ages
were 07 and 15 years respectively. Right femur was involved in 08 patients and both tibia were
involved in 24 patients. All of the patients have circumduction gait, anterior knee pain, difficulty
in squatting and cosmetic deformity. After correction of genu valgum, 28 (87.5%) patients were
symptoms free but 04 (12.5%) patients suffered from anterior knee pain, difficulty in squatting
and cosmetic deformity.

Conclusion: The figure of 8-plate temporary hemiepiphysiodesis is effective for correction of
genu valgum deformity with respect to rate of correction and complications. Higher complica-

tion rate was observed in patients with pathologic physis.

Key words: Genu valgum, Hemiepiphysiodesis, Figure of 8-plate, Stapling.

Introduction

Genu valgum is the Latin-derived term used to describe
knock-knee deformity. While many otherwise healthy
children have knock-knee deformity as a passing trait, some
individuals retain or develop this deformity because of
hereditary or genetic disorders or metabolic bone disease.
Not only the mechanics of gait are compromised but also
significant angular deformity, anterior and medial knee pain
are common. These symptoms reflect the pathologic strain

J Khulna Med Coll. 2022; 1(1) : 09-13

on the knee and its patellofemoral extensor mechanism.
Idiopathic genu valgum is a common frontal deformity.
Surgical angular correction is admitted over a measured
intermalleolar distance (IMD) of 8 cm in order to avoid
anterior knee pain, abnormal gait patterns or patellofemoral
instability.! The idiopathic genu valgum originates in the
distal femoral and proximal tibial metaphysis.> Most
surgical techniques are based on a progressive correction
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with an asymmetrical epiphyseodesis of the medial side of
the distal femoral and proximal tibial growth plate. Previ-
ously published techniques of permanent epiphysiodesis
rely on destruction of the medial femoral and tibial growth
plate by means of percutaneous curettage, drilling or
screws.” Phemister’s technique is now considered as
obsolete.4 These techniques stands the issue of the proper
timing for surgery to avoid overcorrection.’ Techniques of
temporary epiphysiodesis are based on bridging the growth
plate with staples. Since its description by Blount.® femoral
and tibial stapling has been widely used for the progressive
correction of lower limb deformities. But medial femoral
and tibial stapling for the correction of genu valgum has
been discarded for postoperative knee pain.” In order to
avoid complications of both techniques of femoral and
tibial epiphysiodesis, an alternative method was developed
consisting in temporary hemiepiphysiodesis of the distal
medial growth plate of the femur and proximal medical
growth plate of tibia with a single staple. Tibial stapling
alone has already been described for isolated deformities
of the tibial physis and combined with femoral stapling for
severe genu valgum deformities.

Osteotomy is another technique for correction of genu
valgum. However the hospitalization and the attendant cost
and risks such as peroneal nerve palsy and compartment
syndrome, make this a daunting task for the surgeon and
family alike. Furthermore, physiotherapy requires and
mobilization and weight bearing may be delayed until
initial healing of the bones.®

Application of a single figure of 8-plate per physis permits
the same correction as stapling without the potential draw-
backs of implant migration or fatigue failure. Based on the
principles of facilitating rather than compressing the
physis, the correction occurs more rapidly (by about 30%)
and rebound growth seems to be less frequent. When the
mechanical axis has been restored to neutral, the plates are
removed.®

Methods

During the study period of October 2014 to April 2020,
thirty two patients were selected in this study who got
admitted in the orthopaedics and traumatology department
of Dhaka Medical College Hospital and private clinics in
Khulna and Satkhira. Informed written concent was taken
from patient or their relatives. This is a prospective
interventional study which was under taken to evaluate the
result of correction of genu valgum by temporary hemiepi-
physiodesis by figure of 8-plate. All patients with clinical
and radiological evidence of genu valgum admitted in

Vol. 01, No. 01, April 2022

hospital for operation. All data were collected and analyz-
ed prospectively. Convenient purposive sampling used as
method of selecting sample on the basis of inclusion
criteria (e.g. age 7 to 15 years, pathological physis) and
exclusion criteria (e.g. age <7 and >15 years, post traumat-
ic/post infective physis).

Standard Measurements
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Figure 1: Showing LDFA & MPTA
Data were analyzed manually and then rechecked with
SPSS (Statistics Package for Social Science) computer
package program. The survey data were analyzed using
both analytic as well as descriptive statistics such as mean,
SD%, p-value (where appropriate). Informed written
consent was taken individually from patient and from the
ethical review committee of Dhaka Medical College
Hospital.

Surgical implantation of the eight-Plate is performed under
anesthesia and takes about an hour. During the procedure,
the surgeon will make a 2-3 cm incision at the physis of the
bone to be corrected. The eight-Plate is secured to the bone
with two small titanium screws. For "knock knees" the
eight-Plate is placed on the medial side of the bone
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(i.e., inner side); for bowed legs, the eight-Plate is placed
on the lateral side of the bone (i.e., outer side). Multiple
deformities can be addressed during the same procedure,
inserting one eight-Plate per physis. The incision is closed,
generally with resorbable sutures. After recovery from
anesthesia, the child may be taken home.

The important of recognizing the difference between
physiologic and pathologic valgus and reserving treatment
for the latter cannot be overemphasized. Consider the
symptoms and document the degree and progression of
genu valgum before considering surgical intervention.
Apart from encroaching skeletal maturity, time is not of the
essence here, unless progressive pain manifests. The
patient’s height should be recorded, along with the limb
lengths and clinically the intermalleolar distance (IMD),
measured with the patient standing with his or her knees
touching.!? Radiologically mechanical lateral distal femo-
ral angle (mLDFA) and mechanical medial proximal tibial
angle (mMPTA) should be measured. Mechanical axis of a
limb is defined by an imaginary line connecting the centre
of the most proximal major join to the centre of the most
distal, e.g. in the lower limb from the centre of the hip to
the centre of the ankle. At the knee- the angle between the
mechanical axis of the femur and a tangent to the joint line
of the knees is, on the lateral aspect in A/P view x-ray,
approximately 85-90 degrees (average 88 degrees), called
lateral distal femoral angle (LDFA) and the angle between
the mechanical axis of the tibial and a tangent to the joint
line of the knee is, on the medial aspect in A/P view x-ray,
approximately 85-90 degrees (average 87 degrees) called
medial proximal tibial angle (MPTA).”

Results

The present study was carried out from October 2014 to
April 2020 at Dhaka Medical College Hospital & private
Clinics in Khulna and Satkhira. Total thirty two patients of
genu valgum were selected. The purpose of the study was to
assess the effectiveness of temporary hemiepiphysiodesis
by figure of 8-plate for correction of genu valgum. After
proper resuscitation and investigation all the patients were
treated by hemiepiphysiodesis by figure of 8-plate. All the
relevant findings obtained data analysis are presented in
tables and figures. Among 32 patients most 24 ( 75% ) were
male, 08 (25%) were female. Mean age was 10.88 years
with a SD 2.1. Majority were within 10-12 year. Male
female ratio was 3:1(Table I).

Vol. 01, No. 01, April 2022

Table I: Age and gender distribution of the patients

Age in Year Male Female Total Mean+ SD
7-9 4 4 8
10-12 12 4 16  10.88x2.1
13-15 8 0 8
Total 24 8 32

Among 32 patients 08 (25%) patients had only right and 24
(75%) patients had both right & left limbs involvement
(Table 1I).

Table II: Distribution of limb involvement

Site Frequency Percentage
Right 08 25%
Left 00 00%
Both 24 75%
Total 32 100%

25% involved only femur (unilateral genu valgum) and
75% involved tibia on both side (bilateral genu valgum)
(Table III)

Table III: Distribution of bone of involvement

Site Frequency Percentage
Femur 08 25%
Tibia 24 75%
Total 32 100%

Out of 32 patients 28(87.5%) were satisfactory outcome
and 04 (12.5%) patient were poor outcome (Figure 2, 3).

Category of outcome

m Satisfactory

m Unsatisfactory

Figure 2: Pie chart showing final outcome of the patients

Figure 3 : Pre Operative
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The IMD was 12.37 cm with SD of 1.18 in preoperative
patients and final IMD was 7.62cm with SD 1.59 in postop-
erative patients. The mean mLDFA values improved from
83° to 86°. The mean mMPTA values improved from 93° to
88°, suggesting adaptation of the distal femoral physics to
the progressive tibial varus. The correction occurs over a

Table I'V: Showing results of deformity correction

Vol. 01,No. 01, April 2022

period of one and half year. Four patients did not improved
due to infection and hardware failure.

Their IMD were 14cm, mLDFA was 79° and mMPTA were
98°. After last (6th ) follow up IMD was 11lcm, mLDFA
was 82° and mMPTA was 95° (Table IV).

No. of Pre operative Post Operative Sixth Follow up
patient
IMD LDFAR LD/FAL MPTAR MPTAL IMD LDFAR LDFAR MPTAR MPTAL

(in cm) (In0) (in0) (in 0) (in 0) (in cm) (in 0) (in 0) (in 0) (in 0)
4 14 84 83 94 94 6 88 88 89 87
3 12 85 84 92 94 7 87 87 87 88
5 11 83 - 95 - 8 87 - 89 -
6 12 85 84 93 94 8 87 87 87 88
5 12 82 83 96 95 7 86 86 89 87
5 11 85 85 85 85 6 88 88 87 88
3 13 80 - 95 - 8 87 - 88 -
1 14 79 80 99 98 11 82 2 95 94
Mean 12.37 82.87 83.16 93.62 9333 7.62 86.5 86.33 88.87 88.66
SD 1.18 235 1.72 4.06 436 1.59 1.92 2250 2.64 2.65

Out of 32 patients, 28 (87.5%) had satisfactory and 4
(12.5%) had unsatisfactory outcome (Figure 4). Outcome
will be satisfactory if baseline variables (IMD, mLDFA,
and mMPTA) come to normal or near normal. Normal
IMD-less than 8 cm, mLDFA 85-90 degrees (average 88
degrees) and mMPTA 85-90 degrees (average 87 degrees).

Figure 4 : Post Operative

Discussion

Hemiepiphysiodesis is an attractive alternative to
osteotomies in immature patients with angular deformities.
Blount and Clark’s

hemiepiphyseal arrest. Many other procedures attempting

report described a staple for

to guide epiphyseal growth have been discussed. Staple
can break or extrude. The eight-plate Guided Growth

System (Orthofix, McKinney, TX, USA) is attached to the
bone with two screws, making it more stable. The
eight-plate may correct the deformity more quickly than
the Blount staple. Stevens, hypothesized that rebound is
less likely with eight-plate; although his first case series
had two patients who required bilateral repeated
eight-plate insertion after rebound. Burghardt and Hergen-
berg, 2009, reported a study of 53 patients (54 physes, 51
limbs) after figure of 8-plates insertion with an average 2
years 2 months follow-up. Average age were 9 years 7
months. Figure of 8-plates were inserted for an average
14.2 months. No
Mechanical lateral distal femoral angle was changed to an
average 10.00 degrees (range 1-18 degrees). Mechanical
medical proximal tibial angle was changed to an average
7.78 degrees (range, 0-14 degrees). Ballal, Bruce and
Nayagam, 2009 reported a study of 25 patients with genu
varum and genu valgum. Mean age was 11.6 years, treated

growth disturbance was observed.

by figure of 8-plates. The median angle of deformity was
8.3 degrees. Mean time for correction was 16.1 months.
There was a mean rate of correction of 0.7 degree per
month in femur. 05 degree per month in the tibia, correc-
tion was faster if child was under 10 years of age. Figure
of 8- plate
correct the deformities of long bones in a growing child. It
works on the principle controlling the growth on one side

hemiepiphysiodesis is a modern method to

of growth plate results in angulation on the opposite side.
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In presence of deformity, the growth modulation on the
convex side/ apical side can result in slow controlled
correction of the deformity. The advantages of such a
procedure will be no need of immobilisation or plaster as the
bone is not cut, earlier mobilisation and return to activities,
slow and safe correction. The growth resumes normally
after plate removal hence it can be done at younger age.
Timing of surgery is not important as long as at least 1 year
available for correction before the growth stops'® the time
for deformity correction is dependent on the width of the
growth plate, with narrow growth plates correcting faster
than wide ones. The rigid Blount staple causes a technical
narrowing of the growth plate, whereas the eight-plate
creates an angulation correction axis, outside the growth

plate, thereby ‘widening” the physis.”

We had 32 patients, 24 (75% ) were male, 08 (25%) were
female. Mean age was 10.88 years with a SD of 2.1.
Majority were within 10-12 years. Male female ratio was 3:1.
Out of 32 patients 28 (87.5%) patients were satisfactory
outcome and 04 (12.5%) patient was poor outcome. The
average time between insertion and last (6th) follow up of
the 8-plate was 13.5 months(range 7.0-19.0 months). Of
the 32 eight-plates, 28 plates were inserted in the medial
distal femur for unilateral genu valgum and 24 plates were
inserted in both sites of medial proximal tibia for bilateral
genu valgum. Initial average IMD was12.37cm with a SD
of 1.18 and final IMD was 7.62cm with a SD of
1.59 change an average 4.75 cm. Initial mechanical lateral
distal femoral angle was 83 degrees and finally corrected
to 86.5 degrees, change an average 3.46 degrees
(range,3.17-3.93 degrees) or 0.19 degrees/months. Initial
mechanical medial proximal tibial angle was 93 .45 degrees
and finally corrected to 88.75 degrees, change an average
4770 degrees (range 2.64-4.06 degrees) or O0.18
degrees/months. Outcome will be satisfactory if baseline
variables (IMD, mLDFA ,and mMPTA) come to normal or
near normal. Normal IMD-less than 8 cm,mLDFA 85-90
degrees (average 88 degrees) and mMPTA 85-90 degrees
(average 87 degrees). Outcome will be unsatisfactory if
baseline variables will not come to normal or near normal.
Regarding final outcome, 87.5% had satisfactory and
12.5% had unsatisfactory outcome. It is quite acceptable

outcome.

Vol. 01, No. 01, April 2022

Conclusion

Figure of 8-plate hemiepiphysiodesis is effective for
correction of angular deformities in children. Figure of
8-plate is preferred for temporary hemiepiphysiodesis
because of its precise surgical technique, well tolerated,
ease of insertion, no migration of implant. Correction of
alignment is more rapid and rebound growth is less. After
temporary hemiepiphysiodesis for genu valgus, patient and
parent satisfaction is high, averting the inevitable anxiety
that accompanies the “wait and see” approach. Patients
should be followed up to skeletal maturity, and hemiepi-

physiodesis may be repeated as necessary.
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Introduction

Abstract

Background: Hypothyroidism is a common endocrine disorder. Hypothyroidism is a clinical
entity resulting from the deficiency of thyroid hormones or from their impaired activity. It can
lead to a variety of clinical situations, including electrolyte disturbances.

Objective: To evaluate the effects of hypothyroidism on serum Sodium, Potassium and
Chloride level.

Methods: The study subjects were selected from patients undergoing thyroid evaluation in
Nuclear Medicine and Allied Sciences, Rajshahi from July 2018 to June 2019. Among them 60
participants were selected, 30 were hypothyroid cases and 30 were age and sex matched controls
with normal thyroid profile (euthyroids). Recently diagnosed and untreated cases were selected.
Purposive sampling technique was used to select each study subject. The blood sample was
collected from non-fasting subjects. T3, T4 and TSH were assayed by RIA and IRMA
techniques. Serum electrolytes were measured by using ion selective electrodes method. The
test of significance was calculated by using unpaired student-t test. P value less than 0.05 was
considered as significant.

Results: In the present study, we found significant decrease in serum sodium levels but serum
potassium level were significantly raised in hypothyroid patients in comparison to euthyroid
patients. Moreover we have found that the mean serum chloride levels in hypothyroidism was
slightly higher than euthyroidism though it was within the normal range and not statistically
significant.

Conclusion: This recommends that the hypothyroid patients have electrolyte imbalances and
should be frequently screened and checked for serum electrolytes. Moreover it can be suggested
that patients with unexplained abnormal renal function should be screened for hypothyroidism.

Key words: Hypothyroidism, Serum elestrolytes.
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The number of hypothyroid patients in north Bengal is
relatively high. It is endemic in some areas like Sirajganj,
Bogra, Joypurhat, Gaibandha.! Thyroid hormones are
known to be involved in the development and function of
the kidneys and conversely, kidney function can affect the

concentration and metabolism of thyroid hormones.?

Hyponatremia is the most common electrolyte abnormality.?
Most guidelines consider hypothyroidism to be a cause of
Patients with moderate to

hyponatremia. severe

hypothyroidism and mainly patients with myxoedema may

exhibit reduced sodium levels (<135 mmol/L). Thus,
hypothyroidism is one of the causes of hyponatremia, and
TSH determination is mandatory during the evaluation of
patients with reduced serum sodium levels.* However
Hanna FWF et al. found that the proportion of patients with
a serum sodium lying below the reference interval (135
mmol/L) showed no significant difference between the
euthyroid subjects and hypothyroid subjects.’ Arvind
Bharti et al. LB Sapkota and S.Thapa found that serum
potassium level was significantly
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raised in the hypothyroid patients.®” On contrary, Mural-
idhara Krishna CS et al., Sidhu et al., showed that hypo-
kalemia was more common in hypothyroidism > Further-
more Sibasish Sahoo et al. found no change in potassium
level among hypothyroidism and euthyroidism.?

Arvind Bharti et al. found the mean serum chloride level in
hypothyroidism was significantly higher than euthy-
roidism.® In contrast, Sibasish Sahoo et al., Christoph
Schwarzet al. and Kavitha MM et al. found serum chloride
level significantly decreased in hypothyroidism than

euthyroidism.> 1011

So the result of the different studies are contradictory
Moreover searching different articles, we have found that
there was no study yet been done in Bangladesh regarding
the effect of hypothyroidism on serum electrolytes level.
So, the present study has been designed to determine it.

Methods

It was a cross sectional analytical type study. The study
subjects were selected from patients undergoing thyroid
evaluation in Nuclear Medicine and Allied Sciences,
Rajshahi from July 2018 to June 2019. Among them 60
participants were selected, 30 were hypothyroid cases and
30 were age and sex matched controls with normal thyroid
profile (euthyroids). Recently diagnosed and untreated
cases were selected. Purposive sampling technique was
used to select each study subject. Patients with newly
diagnosed thyroid disorders in the age group of 20 to 60
years of both genders were included. Those having normal
T3, T4 and TSH levels were categorized as euthyroid.
Those having low T3, T4 and high TSH levels were
categorized as hypothyroid with respect to the reference
range. The protocol of the study was approved by the
Ethical Review Committee (ERC) and Institutional
Review Board (IRB) of Rajshahi Medical College. All the
subjects were free from Diabetes Mellitus, Hypertension,
Chronic liver and renal disease, Alcoholism and Smoking.
Before recruitment, aim, benefit and procedure of the study
was explained and informed written consent was taken
from each study subject. Thorough physical examinations
of all subjects were done. The blood sample was collected
from non-fasting subjects. T3, T4 and TSH were assayed
by RIA and IRMA techniques. Serum electrolytes were
measured by using ion selective electrodes method.

Data were analyzed by computer using SPSS software
program. The test of significance was calculated by using
unpaired student-t test. P value less than 0.05 was consid-
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ered as significant.

Results

Hypothyroidism and Euthyroidism were considered as
Group I and Group 1II respectively. Both male and female
were included in each group. (Table I)

Distribution of different parameters of age in (years),
weight in (kg), height in (inch) and BMI in kg/m?. All the
parameters showed no significant differences. (Table II)

TSH was significantly increased and T4 was significantly
decreased in hypothyroid patients in comparison to Euthy-
roids. But no significant difference was seen in T3 in
between hypothyroid patients and euthyroid individuals.
(Table III)

Serum Na* showed lower value in Hypothyroidism which
was statistically significant. Serum K* showed higher
value in Hypothyroidism than Euthyroidism which was
also statistically significant. Serum CI” was also slightly
higher in Hypothyroidism but the difference was not

statistically significant. (Table I'V)

Table I : Distribution of gender among hypothyroidism
and euthyroidism

Hypothyroidism Euthyroidism
Gender (Group I) (Group 1II)
No %0 No %
Male 9 30 8 26.7
Female 21 70 22 733
Total 30 100 30 100

Table II : Distribution of basic health parameters:

Parameters Hypothyroidism  Euthyroidism P-value
(n=30) (n=30)
(mean+SD) (mean+SD)
Age 37.47+9.97 38.9+10.00  0.58™
Weight 61.33+12.20 61.10£10.8  0.28™
Height 62.00+2.94 61.6£242 056N
BMI 25.80+4.34 25004370 045N

Distribution of different parameters of age in (years),
weight in (kg), height in (inch), and BMI in kg/m?. Data
were expressed as mean+SD. Statistical significance was
calculated by unpaired t test.

Significant = p<0.05, not significant= p>0.05.

NS=not significant, n=Total number of subjects.
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Table III : Distribution of the Thyroid Stimulating
(TSH), Thyroxine(T4)
ronine(T3) among Hypothyroidism and Euthyroidism.

Hormone and Tri-iodothy-

Hypothyroidism Euthyroidism P-value

Parameters Group | Group 11
(n=30) (n=30)
(mean+SD) (mean+SD)
TSHMIU/ml) 20.27+11.7 1.50+1.05 <0.001%
T4(nmol/L) 48.96+38.0 118.57+30.1 <0.001%
T3 (nmol/L) 2.25+0.693 2.10+0.486 0.32N°

Data were expressed as mean+SD. Statistical analysis was
done by student’s unpaired t-test. Significant = p<0.05,
non-significant = p>0.05.

S=significant, NS=not significant, n=Total number of
subjects

Table IV : Distribution of the Electrolytes: Sodium, Po-
tassium and Chloride among Hypothyroidism and Euthy-

roidism
Hypothyroidism Euthyroidism P-value
Parameters Group | Group II
(n=30) (n=30)
(mean+SD) (meanxSD)

136.90+1.87 0.02S
3.91+0.371 0.0002S
102+3.48  0.1INS

Sodium(Na+)mmol/L.  134.45+5.26
Potassium (K+)mmol/L 4.31+0.433
Chloride (Cl-) mmol/L.  104+6.38

Data were expressed as mean+SD. Statistical analysis was
done by student’s unpaired t-test. Significant = p<0.05,
non-significant = p>0.05.

S=significant, NS=not significant, n=Total number of

subjects.

Discussion

Hypothyroidism is a common endocrine disorder.!
Hypothyroidism is accompanied by remarkable alterations
in the metabolism of water and electrolytes. Electrolytes
play an important role in many body processes, such as
controlling fluid levels, acid-base balance (pH), nerve
conduction, blood clotting and muscle contraction. Long
standing hypothyroidism can cause significant changes in
renal function such as a decrease in sodium reabsorption in
the proximal tubule, impairment in the concentrating and
diluting capacities of the distal tubules, a decrease in the
urinary urate excretion and a decrease in the renal blood
flow and glomerular filtration rate (GFR). In hypothyroid-
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ism, physiological effects include changes in water and
electrolyte metabolism, alterations of renal hemodynam-
ics, lowered renal blood flow, renal plasma flow, glomeru-
lar filtration rate (GFR), and single nephron GFR.? So the
objective of the present study was to determine the effect
of hypothyroidism on serum electrolyte level.

The study subjects were selected from patients undergoing
thyroid evaluation in Nuclear Medicine and Allied Sciences,
Rajshahi. Among them 60 participants were selected, 30
were hypothyroid cases and 30 were age and sex matched
controls with normal thyroid profile (euthyroids). Recent-
ly diagnosed and untreated cases were selected. Purposive
sampling technique was used to select each study subject.
The blood sample was collected from non-fasting subjects
as fasting causes a rapid fall in serum T3 conc. T3,T4 and
TSH were assayed by RIA and IRMA techniques. Serum
electrolytes were measured by using Ion selective

electrodes method.

In the present study we found significant decrease in serum
sodium levels in patients with hypothyroidism. This
finding is in accordance with Sibasish Sahoo et al. and
Muralidhara Krishna CS et al.>® Proposed mechanisms for
hypothyroidism induced hyponatremia include increase in
vasopressin (ADH) release and reduced renal glomerular
filtration rate (GFR). Changes in ADH or GFR are thought
to diminish renal capacity for the excretion of free water,

resulting in water retention and a hence hyponatremia.'?

In contrast to hyponatremia, we have found that serum
potassium level were significantly raised in hypothyroid
patients in comparison to euthyroid patients in this study.
However the mean potassium level in hypothyroid cases
were within normal range. This finding is supported by
Arvind Bharti et al. and LB Sapkota et al.%’ It may be due
to the fact that decreased thyroid hormones level decreased
renal potassium excretion resulting elevated serum potassi-
um level. On contrary, the findings of the present study for
potassium levels are not consistent with the result of the
study done by Muralidhara Krishna CS et al. They have
found that hypokalemia was more common in the group
with elevated TSH than those with normal TSH.® Moreo-
ver Sibasish Sahoo et al. found that there was no difference
in potassium among hypothyroidism and euthyroidism.?
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In the present study, we have found that the mean serum
chloride levels in hypothyroidism is slightly higher than
euthyroidism though it is also within the normal range and
not statistically significant. This finding is compatible with
Arvind Bharti et al. (2015) and L.B Sapkota.6’7 However
Arvind Bharti et al. (2015) stated serum chloride level
significantly raised in hypothyroidism than euthyroidism.®
On the other hand, Sibasish Sahoo et al. (2017) found that
serum chloride levels were significantly decreased in
hypothyroidism than euthyroidism.> So the findings are
contradictory to each other and the observations are not
conclusive. It indicates the necessity of further research
with larger sample size and longitudinal study to detect

changes in electrolyte concentration with time.

The strength of the study is that each study subjects was
selected by doing thyroid function tests who had never
taken thyroid or anti-thyroid drugs. So it was possible to
determine the early changes in electrolyte abnormalities
regarding the thyroid function status. However the limita-
tion of the study was that the sample size was small and
duration of the study was short. Moreover it was a cross
sectional comparative study which projects the necessity of
follow up study to determine the minute changes in

electrolyte concentration in relation to thyroid function.

Conclusion

The present study demonstrated that hypothyroidism is
associated with significant changes in electrolyte balance,
despite being within the biological reference range. Thus
with these observations, it can be suggested that patients
with unexplained abnormal renal function should be

screened for hypothyroidism.
Conflict of interest: None
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In the present study, we have found that the mean serum
chloride levels in hypothyroidism is slightly higher than
euthyroidism though it is also within the normal range and
not statistically significant. This finding is compatible with
Arvind Bharti et al. (2015) and L.B Sapkota.G’7 However
Arvind Bharti et al. (2015) stated serum chloride level
significantly raised in hypothyroidism than euthyroidism.®
On the other hand, Sibasish Sahoo et al. (2017) found that
serum chloride levels were significantly decreased in
hypothyroidism than euthyroidism.* So the findings are
contradictory to each other and the observations are not
conclusive. It indicates the necessity of further research
with larger sample size and longitudinal study to detect

changes in electrolyte concentration with time.

The strength of the study is that each study subjects was
selected by doing thyroid function tests who had never
taken thyroid or anti-thyroid drugs. So it was possible to
determine the early changes in electrolyte abnormalities
regarding the thyroid function status. However the limita-
tion of the study was that the sample size was small and
duration of the study was short. Moreover it was a cross
sectional comparative study which projects the necessity of
follow up study to determine the minute changes in

electrolyte concentration in relation to thyroid function.

Conclusion

The present study demonstrated that hypothyroidism is
associated with significant changes in electrolyte balance,
despite being within the biological reference range. Thus
with these observations, it can be suggested that patients
with unexplained abnormal renal function should be

screened for hypothyroidism.
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Comparative Study of Blood Pressure Measurement Using Aneroid

Sphygmomanometer & Digital Sphygmomanometer

Islam MN! , Chowdhury SN2, Alam ABMS? , Jesmin F* , Parvin V&

Abstract

Background: Different types of BP machines are available now. Aneroid type is most
commonly used and recently use of digital type of BP machine is increasing. So it is necessary
to evaluate accuracy of digital BP machine.

Objective: Aim of our study was to compare BP readings using digital BP machine and

aneroid BP machine.

Methods: 100 patients took part in this study. Blood pressure was recorded by both digital and
aneroid sphygmomanometers. Mean + standard deviation of the observation for both systolic

and diastolic BP were calculated and compared.

Results: Mean systolic BP was 145.23+24.45 mm Hg by using digital machine and
142.25+£25.56 mm Hg using aneroid machine. This difference was statistically insignificant (p
value > 0.05). Similarly mean diastolic BP was 92.36+16.32 mm Hg by using digital machine
and 88.96+14.52 mm Hg using aneroid machine. This difference was statistically insignificant

(p value of >0.05).

Conclusion: Digital BP machines are as accurate as aneroid machines.

Key words: Hypertension, Blood Pressure, Aneroid, Digital

Introduction

Hypertension is one of the most important public health
issue. It is considered as a major risk factor for stroke, IHD,
CKD etc. Early diagnosis and treatment of hypertension
could significantly reduce the risk of mortality.! For
accurate control of hypertension correct measurement of
BP is mandatory. There are different invasive and noninvasive
methods to measure blood pressure.>® Two studies from
US  which
sphygmomanometer found minimal difference between

compared  aneroid and  mercury

readings.*>

Mercury manometer is usually not used now a days.
Aneroid BP machine and digital BP machine is currently

J Khulna Med Coll. 2022; 1(1) : 18-20

most commonly used. During COVID-19 era use of digital
BP is dramatically increased. Digital BP can be of arm type
and wrist type. Most of the digital machines also measure
heart rate additionally. Digital BP machine can save varia-
ble number of BP results. So now a days Digital BP
machine is gaining popularity day by day. But some users
claim about the accuracy of BP measurement using Digital
machine. So this study was performed to compare the BP
measurement using Aneroid & Digital Machine. The aim
of the study was to compare the results of blood pressure

measurement by aneroid and digital sphygmomanometer.
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Methods

Our study was of cross sectional type. Total 100 patients
participate in this study in a private chamber (Islami bank
hospital, khulna) from the month of June to December of
2021. Purposive sampling method was used in the study.
Blood pressure was measured in sitting positions using
both aneroid sphygmomanometer and digital BP machine.
Patients aged =18 years and voluntarily gave consent to
participate in study were included in this study. Acutely ill
patients and patients not willing to participate in the study
were excluded. The procedure was explained and the
subjects had read a description of the experimental proto-
col then informed consent from the participants was taken
in a private chamber. Hundred healthy adults with age > 18
years had taken part in this study. Clinical history and
general physical examination of all the volunteers were
carried out and recorded in pre-structured Proforma.
Patients having a history of acute illness were excluded
from the study. The study was carried out between 4 pm —
9 pm. Height & weight of the subject was measured with
measuring inch tape & weight machine respectively. The
subject was asked to sit down comfortably and then blood
pressure was recorded by aneroid sphygmomanometer. For
this measurement of blood pressure, the following standard
steps was performed:

e A well maintained, validated and calibrated machine
was used

Removal of tight clothing was done

Blood pressure lowered slowly (2 mm/second)

Blood pressure was read to the nearest 2 mm Hg

Blood pressure was measured in both hands and highest
one was recorded

After 5 minutes BP was measured using digital BP
machine. Both the measurement was recorded in form.
Data are presented as mean + standard deviation with their
reference units. Mean + standard deviation of the observa-
tion for all the parameters were calculated and compared
using Student’s t test. Statistical analysis was done by
MS-Excel and SPSS version 21. P-value <0.05 was taken
as significant.

Results

Total 100 patients participate in the study. Age range was
18 to 75 years. Of them 53 were female and 47 were male.
Mean weight of female was 58+17.61 kg and of male was
55 +17.61kg. Mean height of female was 154 £13.99 cm
and of male was 17+13.99 cm. Mean pulse rate of female
was 88 + 28.69/min and of male was 86 +28.21/min.

Vol. 01,No. 01, April 2022

The range of systolic BP was 100 to 190 mm Hg
(142.25425.56) and 105 to 200 mm of Hg (145.23+24 45)
by aneroid and digital apparatus respectively. The range of
diastolic BP was 65 to 140 mm Hg (88.96+14.52) and 60 to
145 mm Hg (92.36+16.32) by aneroid and digital BP
apparatus respectively. (Table I)

Table 1: Mean blood pressure value

Instrument Type ~ SBP mm Hg (Mean+2SD)  DBP mm Hg (Mean+2SD)
Aneroid 142.25+25.56 88.96+14.52
Digital 145.23+24 45 92.36+16.32

Mean + standard deviation of the observation for systolic
BP were compared using Student’s t test. Differences of BP
using digital and aneroid sphygmomanometer was found
insignificant. (Table II)

Table II: Comparison of systolic blood pressure

Differences in Systolic BP p value Inference
Digital 145.23+24 45 >0.05 Insignificant
Aneroid 142.25+25.56

Mean = standard deviation of the observation for diastolic
BP were compared using Student’s t test. Differences of BP
using digital and aneroid sphygmomanometer was found
insignificant. (Table IIT)

Table III: Comparison of diastolic blood pressure

Differences in diastolic BP p value Inference
Digital 92.36+16.32 >0.05 Insignificant
Aneroid 88.96+14.52

Discussion

Mercury sphygmomanometers were considered as gold
standard for long for accurate BP measurement®. But the
potential mercury toxicity and the problems associated with
disposal of mercury, has led to decrease use of mercury
instruments worldwide. For the same reason European
Union directed phasing out of Mercury instruments’.
Non-mercury BP instruments like aneroid and more
recently, digital ones have replaced the use of traditional
Mercury instruments. Additional advantage of aneroid instru-
ment is the portability®, while that of digital instruments are
ease of use as no need of auscultation skill of the examiner.
Most of the digital machines also measure heart rate
additionally. Digital BP machine can save variable number
of BP results. In a large study in UK examined the
comparability of measurement accuracy of all the three
categories of sphygmomanometer and found that digital
instruments are almost as accurate as mercury instruments,
while higher failure rate existed with the aneroid ones and
therefore the authors recommended the use of inexpensive
and easy to use digital instruments by general practitioner
during home visit.®
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The study was conducted to determine and compare the
accuracy of digital BP instruments and aneroid BP
instruments and their ability to correctly diagnose hyper-
tension. In a study among more than 8000 patients
researchers used 604 sphygmomanometers (53% digital,
32% aneroid, 13% mercury and 2% hybrid devices). They
found that only 78% of the aneroid models were able to
give accurate measures, while 88% digital devices were
accurate 8

In a study it was found that aneroid monitor could correctly
estimate 54% of the systolic and 58% of the diastolic blood
pressures in comparison to only 34% of the correct systolic
and 48% of the correct diastolic measurement by digital
instrument’. In another study among 108 pairs of data,
average systolic measurement using digital (124.57
mmHg) and aneroid (124.31) was similar to mercury
(125.01), there was no significant difference of average
blood pressure measurement between digital and mercury
sphygmomanometer (p = 0.71), between digital and
aneroid sphygmomanometer (p = 0.46) and between

aneroid and mercury sphygmomanometer (p = 0.71)'°

In a meta analysis the digital blood pressure monitoring
has a moderate level of accuracy and the device can
correctly distinguish hypertension with a pooled estimate
sensitivity of 65.7% and specificity of 95.9%.!" Results of
all of the above studies are similar to our study which
shows that aneroid and digital BP machine both can
measure the BP accurately.

In another study the researchers also observed that aneroid
instruments were significantly more accurate than digital
instruments of both arm and wrist type. The systolic blood
pressure was particularly overestimated in case of arm type
digital instruments.'” Results of this study is somewhat
contradictory to our study.

There are some limitation of the study as it was conducted
in private chamber thus studying patient only and the result
cannot be generalized to all individuals of the community.
Another limitation is that we used only one instrument of
each type. Also we performed the study in only one health
center.

Conclusion

Our study revealed similar effectiveness of aneroid device
in comparison to digital device in measuring blood
pressure among individuals. But the digital devices should
be used with caution, doubt and suspicion. If any confusion
arises it should be confirmed using aneroid sphygmoma-
nometer.
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Original article

Incidence of Cancer in Thyroid Swelling
— A Study of 100 Cases

Mondal SK' , Islam MM?2, Islam MM?, Islam MAA*, Paul HK>

Abstract
Background: The incidence of thyroid cancer has rapidly increased in the United States and
other developed countries over the past 30 years and is also increasing in our country.

Objective: The aim of this study was to find out the true incidence of thyroid malignancy in
thyroidectomy patients presenting with thyroid swelling.

Methods: This is a prospective study of 100 thyroid swelling patients underwent thyroid
surgery done at Department of ENT & Head Neck Surgery of Khulna Medical College Hospital,
a tertiary Care Hospital in Khulna from January 2020 to December 2021. FNAC and histopa-
thology reports were studied to find out the incidence of benign and thyroid malignancy among
the thyroid swelling.

Results: The age of the patients ranged from 15 to 75 years. The mean age was 47.5 years.
There were 70 female and 30 male patients with female male ratio 7:3. A total 100 thyroid
swelling underwent surgery, FNAC showed that 65 (65%) cases were cytologically benign, 35
(35%) cases were malignant category. Out of 100 cases histopathology showed 62 cases (62%)
are benign and 38 (38%) are malignant thyroid swelling. Among the benign lesions 80.64%
were colloid goiter and among the malignant lesions 72.68% were papillary thyroid carcinoma.

Conclusion: Although FNAC is an essential diagnostic test to rule out thyroid malignancy but
histopathological examination is the only way to give true incidence of thyroid malignancy
among the thyroid swelling and it is observed that there is high incidence of thyroid malignancy

Vol. 01,No. 01, April 2022

among the thyroid swelling patient underwent thyroid surgery.

Key words: FNAC, Histopathology, Thyroid cancer

Introduction

The incidence of thyroid cancer has increased dramatically
during the past three decades and it is now the fastest grow-
ing cancer inwomen.! Bangladesh especially North Bengal
area is an endemic zone for iodine deficiency goitre and
one of the aetiology of thyroid cancer is iodine deficiency.
They present as visible neck swelling which moves on
deglutition. Any patient presented with thyroid swelling are
routinely investigated by ultrasonogram of the thyroid
gland, serum TSH and FNAC. Final diagnosis requires
morphological examination for which histopathological
examination becomes mandatory test.” In 1870 Rugu and
his associate Joham Vent have first advocated surgical
biopsy as an essential tool.> The diagnostic method of
FNAC was first published in 1883 by Leyden.* But the
diagnosis of thyroid swellings using aspiration cytology

J Khulna Med Coll. 2022; 1(1) :21-23

was first reported by Martin and Ellisin 1930.> FNAC,
however has limitation related to specimen adequacy,
sampling techniques, skill of performing the procedure,
interpretation of the aspirate, overlapping cytological
features between benign and malignant follicular neoplasm
and also in the detection of some papillary carcinoma
associated with other pathology like multinodular goiter,
cystic changes.6 Mundasad et al. had done a comparative
study between FNAC and histopathology and founded that
FNAC had a sensitivity (52.6%), specificity (86.6%) and
accuracy (79.1%) for thyroid malignancy.” This study
aimed to see the true incidence of benign and malignant
thyroid lesions among the thyroid swellings after histopatho-
logical examinations following thyroidectomy.

[ S S R S

Address for Correspondence:

Sutanu Kumar Mondal, Associate Professor, Department of ENT & Head Neck Surgery, Khulna Medical College, Khulna.

Md. Mahmudul Islam, Registrar, Department of ENT & Head Neck Surgery, Khulna Medical College Hospital, Khulna.

Md. Mainul Islam, Assistant Registrar, Department of ENT & Head Neck Surgery, Khulna Medical College Hospital, Khulna.
Md. Al Aminur Islam, Assistant Registrar, Department of ENT & Head Neck Surgery, Khulna Medical College Hospital, Khulna.
Horidas Kumar Paul, Junior Consultant, Department of ENT & Head Neck Surgery, Khulna Medical College Hospital, Khulna.

Dr. Sutanu Kumar Mondal, Associate Professor, Department of ENT & Head Neck Surgery, Khulna Medical College, Khulna.

Email: sutanukmondal @ gmail.com

Received : 04/03/2022

Accepted : 16/03/2022



J Khulna Med Coll

Methods

This cross sectional study was done among patients
undergoing thyroidectomy between January 2020 to
December 2021 at Khulna Medical College Hospital,
Bangladesh. The patients were selected consequently when
they presented during the study period considering inclu-
sion and exclusion criterias. The selected patients were
examined clinically and routine ultrasonography, TSH,
FNAC, routine haematological investigations, Chest
X-ray, ECG, CT scan if indicated were done. FNAC from
thyroid swelling were done by senior expert cytologist. All
surgeries were done by the senior surgical staffs and all
thyroidectomies specimens were examined by senior
expert histopathologist. Patients with thyroid swelling with
normal thyroid hormone profile undergoing thyroidectomy
were included in this study. Patients of thyroid swelling
with hyper or hypothyroid function, patients with co-mor-
bidities, unfit for surgery, patients who refused surgery and
inoperable thyroid malignancy were excluded from the
study. The data collected was analyzed using SPSS version

20 and depicted using descriptive statistics.

Results

The age of the patients ranged from 15 to 75 years with a
mean age 47.5 years (Table- I). The thyroid lesions were
more common in females than male in a ratio of 2.33:1
(table-II). Table Ill shows FNAC findings of 100 cases
where 65 are benign and 35 cases are malignant lesion with
benign malignant ratio is 1.85:1. Among the benign lesions
the most common lesion was multinodular or colloid goiter
(80.64%). Table IV shows out of 35 malignant cases of
FNAC finding, 85.71% is papillary carcinoma. Histo-
pathological examinations of all 100 thyroidectomy speci-
mens showed 50 cases (50%) are colloid goiter and 28
cases (28%) are papillary carcinoma (Table-V). Table VI
shows incidence of benign and malignant lesions among
100 specimens. There are 62 (62%) benign lesions and 38
(38%) malignant lesions, so approximately benign and
malignant ratio is about 1.63:1 which is very worrying.
Finally among the thyroid cancer about 72.68% is papil-
lary carcinoma (Table-VII).
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Table I: Age distribution of thyroidectomy patients (n=100

Age in yrs No. of patients Percentage (%)
15-25 5 5
26-35 20 20
36-45 40 40
46-55 20 20
56-65 10 10
66-75 5 5

Mean age 47.5
Table II: Sex distribution (n=100)

Sex No. of patients Percentage (%)
Female 70 70
Male 30 30

Female: Male = 7:3

Table Tll: FNAC of thyroid swelling (n =100)

Diagnosis No. of patients Percentage (%)
Nodular or colloid goiter 54 54
Papillary carcinoma 30 30
Follicular lesion 3 3
Lymphocytic thyroiditis 8 8
Non Hodhkin's lymphoma 1 1
Medullary carcinoma 3 3
Anaplastic 1 15

Table IV: FNAC diagnosis of thyroid malignancy (n=35)

Diagnosis No. of patients Percentage (%)
Papillary carcinomaof thyroid 30 85.71
Follicular carcinoma 0 0
Medullary carcinoma 3 8.57
Non Hodgkin's lymphoma 1 2.85
Anaplastic carcinoma 1 2.85

Table V: Histopathological diagnosis of thyroid swelling (n=100)

Diagnosis No. of patients Percentage (%)
Colloid/MNG 50 50
Lymphocytic thyroiditis 7

Follicular adenoma 5 5
Papillary carcinoma 28 28
Hurtle cell adenoma 1 1
Follicular carcinoma 4 4
Medullary carcinoma 2 2

Non Hodgkin's lymphoma 1 1
Anaplastic carcinoma 2 2

Table VI: Incidence of benign and malignant lesions based
on histopathology (n=100)

Diagnosis No. of patients Percentage (%)
Benign lesions 62 62
Malignant 38 38

Benign: Malignant = 1.63:1
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Table VII: Incidence of thyroid cancer based on
histopathology (n=38)

Diagnosis No. of patients Percentage (%)
Papillary carcinoma 28 72.68
Follicular carcinoma 4 10.52
Medullary carcinoma 2 5.26
Anaplastic carcinoma 2 5.26
Non Hodgkin's lymphoma 1 2.63
Hurtle cell carcinoma 1 2.63

Discussion

The incidence of thyroid cancer has rapidly increased in
the United States (US) and other developed countries over
the past 30 years.® Although some researchers believe this
is a true increase in thyroid cancer,’ but this increase is due
to better diagnostic tests like ultrasonography and fine-nee-
dle aspiration cytology, resulting in the detection of disease
that is unlikely to cause symptoms or death of the

patient.”1°

Other countries have seen similar increases in thyroid
cancer. From 1993 to 2011, South Korea witnessed a
15-fold increase in thyroid cancer with nearly the entire
increase attributed to papillary cancers.!" Davies and
Welch also showed, using the SEER program and data, that
the rates of follicular, medullary and anaplastic thyroid
cancers show no significant change from 1973 to 2002."
Our study also found similar result of increasing incidence
of thyroid cancer and most of which are papillary carcino-
ma. The most important part of our study is limitation of
FNAC which includes false negative result and false
positive results. Sikder had done accuracy of fine needle
aspiration cytology and had found that accuracy was 90%
and sensitivity was 68.75%.!* Bloch had done a compari-
son study between FNAC and histopathology and had
found accuracy of FNAC was 91.6%.'"* In our study 3
cases were false negative based on FNAC report out of 38

malignant cases. So accuracy of FNAC report was 92.11%.

Conclusion

The incidence of thyroid cancer is increasing in Bangla-
desh like other countries in the world. Ultrasonography and
FNAC are both essential diagnostic tool for thyroid swell-
ing but final diagnosis to rule out thyroid cancer is surgical
excision and biopsy. A negative FNAC report may be
positive for malignancy in histopathology. So FNAC and
excisional biopsy are both required to find out the true

incidence of thyroid malignancy.
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Review Article

Non-Alcoholic Fatty Liver Disease: Updates in

Treatment Modalities
Mollick MKU'  Nahar K2

Abstract

The global prevalence of nonalcoholic fatty liver disease (NAFLD) is increasing rapidly. Altera-
tion of food habit, increase incidence of metabolic syndrome, and lack of exercise are all
contributing in this sharp rise of NAFLD. It is currently the most common liver disease and is
estimated to affect up to 25% of the population. The spectrum of the disease includes a simple
hepatic steatosis (NAFL, nonalcoholic fatty liver) that might progress to nonalcoholic steato-
hepatitis (NASH), fibrosis, cirrhosis or hepatocellular carcinoma. Therefore patients with
NAFLD in our daily practice should be addressed with proper importance through available and
updated diagnostic and therapeutic adjuncts. In this review, we tried to focus on existing
treatment modalities along with recent updates in management of NAFLD. Worldwide there is
an urgency in the need for the development of new medical strategies for NAFLD patients. We
aim to present the beneficial effects of life-style modifications and newer pharmacological
agents on both non-obese and obese NAFLD patients. This review also aims to focus on recently
completed clinical trials testing promising drugs for NASH resolution. The marketing of new
therapeutic agents would greatly increase the odds of reducing the global burden of NAFLD.
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Introduction

Non-alcoholic fatty liver disease (NAFLD) is an umbrella
term which includes conditions mainly caused by fatty
infiltration of the hepatocytes without significant amounts of
alcohol use, that can be originated from multiple factors.
Initially NAFLD starts with non-inflammatory hepatocellular
steatosis and progresses to nonalcoholic steatohepatitis
(NASH), fibrosis of the hepatocytes, and liver cirrhosis,
which may further progress to hepatocellular carcinoma
(HCC).!

NASH has increased risk of progression to cirrhosis,
end-stage liver disease, and development of hepatocellular
carcinoma (HCC).2? In clinical practice NAFLD is usually
diagnosed incidentally in asymptomatic patients. Different
diagnostic tools are present. Magnetic resonance spectrosco-
py and Fibroscan are advanced noninvasive modalities for
diagnosis and staging, assessing a larger section of the liver
in comparison to liver biopsy. **

J Khulna Med Coll. 2022; 1(1) : 24-29

Yet liver biopsies are still considered gold standard for the
diagnosis and staging of NASH, as it can differentiate
between types of liver disorders. Other clinical diagnostic
indices such as increased serum levels of aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT), as well as evidence of liver steatosis in ultrasonogra-
phy are also routinely used. In low resource settings
ultrasonography in skilled hand can provide important initial
information regarding NAFLD. The diagnosis of NAFLD
should be suspected in patients with metabolic syndrome
(obesity, type 2 diabetes mellitus, hypertension, or
dyslipidemia) and in patients with unexplained laboratory
abnormalities suggesting liver disease.’ Therefore many
researches and clinical trails are ongoing to provide a safe

effective management for NAFLD patients
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Epidemiology

Understanding of the epidemiology and natural history of
non-alcoholic fatty liver disease (NAFLD) has increased as
it is the most common form of chronic liver disease in the
Western world and increasing in importance in other parts
of the world. NAFLD and NASH have a world wide distri-
bution. In Asia, similar increase in prevalence of NAFLD
also noted in last few years.”® About 30% to 40% of
patients who develop cirrhosis secondary to NAFLD, will
die of liver-related problems. The prevalence of NAFLD is
different among men and women, and the natural history of
NAFLD depends on the histologic subtype. Those who
have simple hepatic steatosis or nonspecific inflammation
generally have a benign long-term prognosis, whereas
non-alcoholic steatohepatitis (NASH) can progress to
cirrhosis.

Pathogenesis

The pathogenesis of NAFLD is a complicated process which
is not clearly known. Different studies show association of
genetic factors and/or environmental elements.” The
“two-hit hypothesis” of NASH, originally explained by
Day and James suggests that lipid deposition in the liver
(first hit) is followed by a series of other, oxidative and
hepatotoxic processes (second hit), caused by a mechanism
currently not known. Hepatic steatosis can occur from the
excessive importation of FFA from adipose tissue, from
diminished hepatic export of FFA (secondary to reduced
synthesis or secretion of very low-density lipoprotein
[VLDLY]), or from impaired beta-oxidation of FFA. The
major sources of triglycerides are from fatty acids stored in
adipose tissue and fatty acids newly made within the liver
through de novo lipogenesis.

Management of NAFLD

Lifestyle Modifications

Management of NAFLD usually focuses on treating patients
with significant fibrosis or with less severe disease but at
high risk of disease progression (ie with diabetes, MetS,
persistently increased ALT, high necroinflammation).
Renowned colaborations such as European Association for
Study of Liver (EASL) has recommended early diagnosis and
management of high risk groups.!® There are no drugs
approved by regulatory agencies for NASH. Therefore, no
specific therapy can be firmly recommended, and any drug
treatment would be off label.Currently, the only proven
strategy for NAFLD management is lifestyle modification

techniques such as weight loss through diet and exercise.
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Since obesity strongly influences the development of
NAFLD, weight loss is again the main objective in
NAFLD management, and the first-line therapy. Therefore
all NAFLD patients are encouraged to follow a low caloric
diet, increase their physical activity, and stop smoking (if

applicable).!

Dietary supplementation in the treatment of NAFLD

Antioxidants agents

Vitamin E and vitamin C: It is widely accepted that free
radicles induced oxidative stress is vital in the pathogenesis
of NAFLD, therefore antioxidants have an important role
to play. A clinical trial using atorvastatin and vitamins E +
C vs placebo, showed improved hepatic steatosis on
computed tomography scans.'* Though a meta-analysis
shows, adjuvant vitamin E was not shown to have a signifi-
cant effect on normalizing serum ALT levels. Using higher
doses of vitamin E, a longer duration of therapy or adding
vitamin C did not alter the effect of these antioxidants on
the measured outcomes either.!® There seems to be lacking
evidence on the long-term effects of vitamin E use on
histological improvements of NAFLD patients, which calls
for larger, well-designed randomized controlled trials
(RCTs) with histological endpoints, to really determine the

efficacy of its use.

Garlic: Solemani et. al showed The current clinical trial
indicated that intake of garlic powder at 800 mg/day for 15
weeks improved hepatic steatosis, liver enzymes, lipid
profiles, and fasting blood sugar in patients with
NAFLD.'®

(SAMC) has a therapeutic role in diabetes and nonalcoholic

Garlic-derived S-allylmercaptocysteine

fatty liver disease due to its properties in the regulation of

lipogenesis and glucose metabolism.!’

Ginger: Ginger has been demonstrated to improve lipid
derangements. However, its underlying triglyceride-lower-
ing mechanisms remain unclear. Gao H et. al. found that
coadministration of the alcoholic extract of ginger (50
mg/kg/day, oral gavage, once daily) over 5 weeks reversed
liquid fructose-induced increase in plasma triglyceride and
glucose concentrations and hepatic triglyceride content in
rat'’. Hypothesis exist regarding effect of ginger on
NAFLD which includes

inducing the activation of peroxisome proliferator-activated

increasing insulin sensitivity,

receptor gamma, promoting considerable antioxidant
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effects and antidyslipidemic properties, and reducing

hepatic triglyceride content which can prevent steatosis.*’

Coffee and Green tea: The green tea has a strong beneficial
effect on NAFLD patients shown in various clinical and
experimental studies. Green tea decrease hepatic steatosis
by reducing hepatic insulin resistance which is a key
mechanism in its pathogenesis.?! The antioxidant capacity
of coffee has been demonstrated in animal models of fatty
liver, in which caffeine intake improves insulin resistance
and reduces the production of inflammatory cytokines.
Moreover, the weight of the animals and the intrahepatic

levels of glucose were reduced with coffee consumption.

Anthocyanins (ACNs) : are water soluble vacuolar
pigments of the polyphenol class that are present in many
plant based products. ACNs plays a role in reducing the
oxidative burden of liver through reacting with free
radicles, but their benefits in patients with NAFLD has not
yet been well established.”?

Polyunsaturated fatty acids (PUFA) and monounsatu-
rated fatty acids supplementation: »-3 PUFA therapy
had a beneficial effect on liver fat.?> PUFAs are used to
promote weight loss, and to reduce hepatic triglyceride
accumulation, while improving insulin sensitivity and
reducing steatosis, and hepatic damage in patients with
NAFLD.* Dietary supplementation of PUFAs is one of
the core aspect of management of NAFLD. Vitamin D:
Vitamin D supplementation improve lipid profile and

inflammatory mediators when compared with placebo.?

Probiotics, prebiotics and symbiotic: Microorganisms
that are beneficial to human when ingested as therapeutic
agents have role in NAFLD management. The contribution
of microflora in NAFLD progression is mainly based on
increased oxidative stress in the liver, which is caused by
the increased ethanol and lipopolysaccharide production in
the intestine, further causing the release of inflammatory

cytokines.?
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Pharmacological Therapeutics for NAFLD
Farnesoid X receptor (FXR) agonist

Among the two generations of FXR agonists, First-
generationis obeticholic acid (OCA) (INT-747) and
Second-generationis cilofexor (GS-9674) and tropifexor.
FXR is a nuclear receptor involved in multiple metabolic
pathways. On its activation by bile acids, FXR regulates
bile acid synthesis, conjugation, and transport, as well as
various aspects of lipid and glucose metabolism. FXR, a
key nuclear receptor of lipoprotein metabolism inthe liver,

therefore plays an important role in NAFLD management.

Cilofexor and Tropifexor

Cilofexor is a potent, selective, nonsteroidal agonist of
FXRthat predominantly activates intestinal FXR without
involvement of the enterohepatic circulation.”” Patel K,
Harrison SA, et al. showed that use of Cilofexor reduces
hepatic steatosis (as per MRI results) and serum
gamma-glutamyltransferase 2 An investigational
second-generation FXR agonist is tropifexor, anonsteroi-
dal FXR agonist. An interim analysis of a phase IIstudy
(FLIGHT-FXR) in NASH patients

withsignificant fibrosis (defined as stage 2-3 fibrosis)

biopsy-proven

exhibited significant efficacy of tropifexor in hepatic

steatosis reduction at 12 weeks after treatment.?’

Peroxisome proliferator- activated receptors (PPARSs)
agonists

Peroxisome proliferator activated receptors (PPARs) are
nuclear hormone receptors that act as transcription factors
in response to endogenous lipid messengers.PPARs
agonists are classified into three groups: 1) PPAR o/0is
elafibranor (GFT505), 2) Pan-PPAR agonist (PPAR-a,
PPAR-f/9, and PPAR-y) is lanifibranor (IVA337), and 3)
Dual agonist of PPAR-a/y is saroglitazar. Phase III RCTs
on elafibrinor and rabifibrinor showed insignificant resolu-
tion of NASH.** A multicenter phase II study (EVIDENCE
IV) comparing saroglitazar magnesium with placebo in
NASH patients achieved the primary endpoint:improvement
of hepatitis from baseline at 16 weeks andimprovement of
liver fat content measured by magneticresonance imag-

ing-proton density fat fraction.?!
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Glucagon-like peptide-1 (GLP-1) agonists

Glucagon-like peptide-1 (GLP-1) is a multifaceted
hormone with broad pharmacological potential. Among
the numerous metabolic effects of GLP-1 are the
glucose-dependent stimulation of insulin secretion,
decrease of gastric emptying, inhibition of food intake,
increase of natriuresis and diuresis, and modulation of
rodent P-cell proliferation. GLP-1 also has cardio- and
neuroprotective effects, decreases inflammation and
apoptosis, and has implications for learning and memory,
reward behavior, and palatability. GLP-1 agonist has three
1) GLP-1
semaglutide, 2) Dual glucose-dependentinsulinotropic

subclasses; receptor agonist: liraglutide,
polypeptide (GIP) and GLP-1 receptor agonist: tirzapatide
(LY3298176), and 3) Dual glucagon andGLP-1 receptor

agonist: cotadutide (MEDI0382).

A multicenter phase II study (LEAN) demonstrated
theefficacy of liraglutide (a GLP-1 agonist) in NASH
resolutionbased on the disappearance of hepatocyte
ballooning without fibrosis worsening among NASH
patients after 48 weeksof treatment.*?> Cotadutide is a dual
glucagon and GLP-1 agonist. A phase IIb RCT in
overweight patients with T2DM showed the efficacy of
cotadutide in reducing weight and serum transaminases in
comparison with  placebo (NCT03235050).%

Thyroid hormone receptor [} agonist: resmetirom

Thyroid hormone receptor [ agonist, highly expressed in
hepatocytes, regulates many metabolic pathways,
includingthe reduction of triglyceride and cholesterol
levels, improvement of insulin sensitivity, promotion of
liver regeneration and reduction of cell apoptosis.
Resmetirom (MGL-3196) isa liver-directed, orally active
agonist of the thyroid hormonereceptor. Prof Stephen A
Harrison et. al. showed resmetirom treatment resulted in
significant reduction in hepatic fat after 12 weeks and 36
weeks of treatment in patients with NASH. Further studies
of resmetirom will allow assessment of safety and
effectiveness of resmetirom in a larger number of patients
with NASH with the possibility of documenting associa-
tions between histological effects and changes in non-inva-

sive markers and imaging.>*

C-C chemokine receptor type 2 (CCR2) and type 5S(CCRS)
antagonist

Cenicriviroc

CCR?2 belongs to the G-protein-coupled seven-transmem-
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brane receptor superfamily. A recent phase IIb RCT (CEN-
TAUR) showed that cenicriviroc had no efficacy on NASH
resolution but improvedat least one fibrosis stage at 1 year

of treatment but not after 2 years.>

Antifibrotic drugs

Selonsertib (GS-4997) is a selective inhibitor of apoptosis
signal-regulating kinase 1 (ASK1). Two phase III
studieshave investigated the efficacy of selonsertib in
NASH patientswith bridging fibrosis (STELLAR-3) and
compensated cirrhosis (STELLAR-4) over a period of 48
weeks.

Simtuzumab (GS-6624) is a humanized monoclonal
antibody directed against lysyl oxidase-like molecule 2
(LOXL2). LOXL2 is an enzyme that catalyzes the
cross-linkage of extracellular matrix components, such as
collagen and elastin.Thus, inhibition of LOXL2 by an
anti-LOXL2 monoclonal antibody may lead to a reduction

in fibrosis.>°

Pancaspase inhibitor: emricasan

Caspases are intracellular proteases regulating apoptotic-
cell death. Multiple study demonstrate that in NASH, liver
injury and fibrosis are suppressed by inhibiting
hepatocytes apoptosis and suggests that Emricasan may be

an attractive antifibrotic therapy in NASH.?

Insulin sensitizers and lipid lowering agents

Cinnamon: Cinnamon is believed to have role in glucose
metabolism, specially absorption. These actions may
ameliorate fasting blood glucose, LDL, and hemoglobin
Alc, and might increase HDL cholesterol and insulin

concentrations.*®

Conclusion

Increasing global trends of NFALD are raising the
importance of a proper management protocol for the
spectrum of the disease. Newer pharmacological agents
shows promising role in the management. Studies has
shown the efficacy of lifestyle modifications and dietary
supplements are also effective adjuncts in reducing insulin
resistance, oxidative stress and inflammation involved in
the pathogenesis of NAFLD. Further clinical trials are
required to establish the role of different drugs in preventing
hepatosteatosis thus improving quality of life in patients
with NAFLD.
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Metastatic Prostatic Carcinoma in Middle Aged Man

- A Rare Case Presentation
Hossain MM, Kundu RR?, Parvin R?, Bulbul D*, Jamil F>, Wahidullah SMN®

Abstract

Carcinoma of prostate is extremely common in older aged male. It is rare in younger age.

Diagnosis is most often by rectal examination, increase in serum prostate specific antigen

(PSA), FNAC or Core biopsy from prostate. Prostatic carcinoma spread mainly to the lumber

vertebra but also spread to proximal femur, pelvis. In some cases it spread to viscera, lymph

nodes like iliac group and para-aortic nodes. We are reporting a case of metastatic prostatic

carcinoma in middle aged man which is rare and treatment is not satisfactory.

Introduction

The incidence of clinically detected adeno-carcinoma of
the prostate varies significantly among nations. In particu-
lar, scandinavian countries have relatively high rates, and
Asian nations have very low rates. On migration of persons
from low to high incidence countries, the rate of clinical
prostate cancer increase, suggesting a role for environmen-
tal factors.!

There are no known risk factors. It is rare under age 40
years; and it does not occur in the absence of testis.”
Approximately one of every five American men will be
diagnosed with prostate cancer in their lifetime and about
3% will die of it.”

Adenocarcinoma of the prostate in childhood and
adolescence is rare, with approximately five cases in
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patients younger than 10 yrs and 21 cases between the ages

of 10 and 21 years reported.*

Patients tend to have obstructive symptoms and at an
advanced stage, showing a metastatic pattern similar to that
seen in adults. The tumours are almost uniformly poorly
differentiated and are not responsive to treatment, with an
average survival ranging between 3 and 10 months.®> The
incidence of clinically detected adeno-carcinoma of the
prostate varies significantly among nations. It is of note
that the incidence of incidently discovered adenocarcino-
ma of the prostate at autopsy is relatively uniform among

different nations.
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Case Study

A 28 years old man presented with micturation difficulties
(obstruction) and pain in pelvic bone, generalized weakness
and progressive anaemia for 5 months. He had history of
haematuria. On examination, the patient was moderately
anaemic, with presence of swelling in right hip bone. On
digital rectal examination (DRE), prostate was hard in
consistency. He took 5 bag blood transfusion. His routine
blood reports and other routine investigations were normal
except anemia. His bone Scan (showed) with Te99m MDP,
dose 20 MCi, Spect-CT showed increased radiotracer
uptake corresponds to sclerotic change in body of L1-L5
and S1-S2 vertebrae and both hip bones; suggestive of
multiple bony metastases. MRI features Suggested enhanc-
ing altered marrow Signal intensities at L2, L.3,L4,L5, S1
and S2 vertebral bodies — metastasis could be considered.
FNAC from bony swellings in hip bones show metastatic
adenocarcinoma, primary site most probably from prostate
(Fig-I), His histopathology specimen from spinal mass
(CT-guided Core biopsy) was taken and histopathology
report was metastatic prostatic carcinoma with advice
immunocytochemistry for further work-up. His PBF report

was microcytic hypochromic anaemia due to chronic disor-

der or malignancy.

Fig-1: FNAC from pelvic bone metastasis shows hyper
cellular smear with single, monotonous population of cells
forming glandular pattern.

Discussion

The periurethral, transitional, and central Zones collective-
ly are equivalent to the older designation of anterior,
middle, and lateral lobes and are often the site of benign
prostatic hyperplasia (BPH) and the peripheral zone of
glands draining into ducts entering the urethral sinus is
equivalent to the older designation of posterior lobe; it is
the characteristics site for carcinoma. Adeno carcinoma of
Prostate is extremely common in older age group arises
from the peripheral group of glands and most often

diagnosed by rectal examination.’
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Prostatic carcinoma is associated at an early stage with an
increase in serum prostate specific antigen (PSA).
Elevations of PSA reflect a complexed form (bound to
alpha-1 antichymotrypsin) which becomes elevated with
prostatic cancer, and a free form, which rises with BPH.
Thus, an increase total PSA with a decreased fraction of
free PSA suggests malignancy, while an increased total
PSA with a proportionate increase in the fraction of free
PSA suggests BPH.”

The cancer detection rate using measurement of PSA is
between 2% and 4% and approximately 30% of men with
an elevated PSA will have prostate cancer confirmed by
biopsy. Unfortunately 20% of men with clinically signifi-
cant prostate cancer will have PSA values within the
normal range. There is therefore controversy over the
usefulness of PSA alone as a screening procedure .5

Prostatic carcinoma is characterized by increased serum
prostatic acid phosphatase when the tumour penetrates the
capsule into adjacent tissues. Prostatic acid phosphates,
along with PSA, is useful in the follow up of disseminated
disease. May frequently progress to bony osteoblastic
metastasis, which, unfortunately, may be the presenting
sign and serum alkaline phosphatase is an indicaton of
osteoblastic lesions. When disseminated, may respond to
endocrine therapy, because tumour growth is partially
related to the activity of androgens.’

Conclusion

Although majority of prostatic cancer metastasis is
common in elderly ages, metastasis from prostatic cancer
can occur in younger ages also. These findings will be
helpful in the evaluation and management of a younger
patient having bony metastasis.
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e Manuscript should have uniform style, correct journal format,
carefully proofread for grammar, spelling and punctuation.
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information for the Principal/Corresponding Author
(name, address, telephone, e mail) and 5. Word count.

e Abstract should start with appropriate title of the article
and structured with headings (Background, Objectives,
Methods, Result & Conclusion). Authors name should
not be given at this page. It should be preferably within
about 250 words. Avoid abbreviations in the title and
abstract except standard abbreviation. A non structured
abstract is suggested for review article and case report. It
should be followed by 3 to 5 key words.

e Text should be arranged into following sections: Intro-
duction, Methods, Results, Discussions, Acknowledge-
ment, References.

* References would be the last segment of the text and it
should be absolutely correct both in content and style.

¢ Length of an article should be limited to the word count
(excluding reference & illustration) as designated for
each type.

e Standard abbreviation should be used. The full form for
which an abbreviation stands should precede its first use
in the text.

Format of Manuscript

The format of the manuscript depends on the type of the

article. Each component should begin in a new page in a

sequential order and contain relevant information.

A) Original Articles (Ilength: 2000+500 words)

1. Title

2. Abstract (25050 words)

A structured abstract should include headings such as
Background, Objective, Methods, Results, and Conclu-
sions. Title be added at the top and Key words (<5) at the
bottom of the abstract.
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3. Introduction

It will include statement of the problem with a short discus-
sion of its importance and significance, short review of the
literature related to the problem with pertinent reference
and lastly objectives/ rationale/ benefits expected will be
stated in 1-2 paragraph.

4. Methods

In this section study type, place and time, description of
study subjects and grouping, sampling, selection criteria,
approval of the study involving human subjects by ethical
review committee and description of the ethical aspects in
such study, description of study variable, description of
procedure, methods, apparatus, drugs or chemicals as appli-
cable should be given. Description of statistical procedure-
for obtaining all P values should be provided to allow verifi-
cation. Statistical software, if used should be specified.

5. Results

Present result in logical sequence in text, table and illustration
with the most important finding first. Describe without
comment. Restrict number of table and figure needed to support
assessment of paper. Do not duplicate data in table and figure.

Table: Simple self explanatory with brief title, not dupli-
cate in text. Each table should be numbered in Romans
numerals and include appropriate headers. It should be
printed in separate page (not more than two table per
page/sheet). Do not use internal horizontal and vertical
rules. Uses of many tables are not encouraged. It should be
referred the result section.

Illustration (Figures): Figures include graphs, charts and
photographs. All illustrations must be numbered consecu-
tively in Arabic numerals as they appear in the text. Submit
print photograph of each illustration along with its
electronic file. Figure number, title of manuscript, name of
the corresponding author and arrow indicating top should
be written on a sticky label affixed on the back of each
photograph. Scanned picture, graph, chart with title and
figure number should be printed on separate page and its
original data presentation file should be inserted in the CD
along with text. Readers should be able to understand
figures without referring to the text. The axes on graphs
should be labelled including units of measurement and
that the font is large enough to read.

Legend: Must be typed in a separate sheet of paper. All
drugs should be mentioned in their generic form. The
commercial name may be used in parenthesis.

6. Discussion

In this section, describe only the key findings and compare
and contrast the findings to other researchers, their
interpretations, probable explanation of the findings and
the message of the study. It also describes how the current
study changes the understanding of a clinical situation. It
should also include the limitations of the present study.
Abreviations used should be defined in footnotes.
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7. Conclusion

A brief concluding paragraph presenting the implications
of the study results and possible new research directions on
the subject.
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B) Brief Reports (length : 1000+200 words)

A brief account of observational studies or large case
series. The arrangement are unstructured Abstract (100+20
words), Introduction, Methods, Results and Discussion.

C) Case Reports (length: 1000+200 words)

It highlights unique presentations or aspects of disease
processes that may expand the differential diagnosis and
improve patient care. For a manuscript to be considered as
a Case Report, it must meet at least one of the following 3
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