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Physician Burnout- An Unaddressed Issue

Physician burnout is a long term stress reaction which is
characterized by emotional exhaustion, depersonalization
(i.e. lack of empathy for or negative attitudes toward
patients) and feeling of decreased personal achievement. It
is an epidemic in the U.S. health care system, with nearly
63% of physicians reporting signs of burnout such as
emotional exhaustion and depersonalization at least once
per week.! The COVID-19 pandemic has presented the
physicians along with other health care work force with
unprecedented challenges leading to psychosocial trauma

and burnout.

In Bangladesh, there is no exact statistics although a rising
number of physicians are being burnout during their working
period. Excessive work load is the main contributor of
physician burn out in Bangladesh. According to World
health organization (WHO), the current doctor-patient
ratio in Bangladesh is only 5.26 per 10,000 population, that
places the Bangladesh at the 2nd position from the bottom,
among the South Asian countries.” In government setup a
physician is compelled to do more than 6 physicians work.
In addition to care of patients a physician has many
academic activities like teaching of medical students and
trainees, research activities, attending scientific seminar,
conference etc. This creates a huge pressure on the physicians.
Physicians have also to manage a large number of attendants,
media and political leaders and social workers and
sometimes have to face allegations of wrong treatment by
them. These excess and unnecessary workloads are the
additive factors for physicians burn out in Bangladesh.

In Bangladesh, most of the physicians have to do private
practice for long time after their services at govt. hospital.
Interns and postgraduate trainee physicians also have long
working hours along with their educational activities. This
long working hours is important factor of physicians burn
out. Specialty choice, frequent call duties (night call or
weekend call), comprehensive documentation in electronic
medical records, time spent at home for residual work of
hospital which disrupts the family are the other important

factors for physicians burn out.

Working environment largely contributes to physicians
burn out. Most studies suggest that physicians find the loss
of autonomy at work, decreased control over the work
environment, insufficient use of time for patients due to
other administrative activities and loss of support from
colleagues. These are the important factors. Inter-cadre
disparity, lack of security at physicians working places,
fear of being assault by patient’s party and arrest by law
enforcing agencies, working with less logistic supports are
important contributory factors for physicians burnout in
Bangladesh. Organizational factors such as negative
leadership behaviors, excess work load expectations,
insufficient or no rewards, deprivation of due promotion,
excess monitoring by the authority, limited interpersonal
collaboration, and limited opportunities for improvement
with updated knowledge and lack of social support for
physicians may also influence burnout.

Personal characteristics associated with burnout include
sleep deprivation, over commitment, perfectionism,
idealism and work-life imbalance, and an inadequate
support from family. Burnout was once thought to be a
late-career phenomenon, but the recent studies suggest that
younger physicians have nearly twice the risk of stress
compared with older colleagues and that onset may be as
early as residency training.3

Physician burnout can lead to severe personal and
professional consequences if left unaddressed. Physicians
with burnout can complain of feeling tired, exhausted,
fatigued, inattentive, and irritated. Burnout can also put a
physician at increased risk of motor vehicle accidents and
near-miss events, stroke and myocardial infarction.
Psychologically, physician burnout might contribute to
increased incidence of stress, disruptive behavior, mood
disorders, and a noted correlation with depression. The
presence of any of these conditions can severely impact a
physician’s well-being, disrupting their personal life and
decreasing professional efficiency. There is increased
incidence of alcohol or odd substances abuse/dependence,
especially in surgeons. Most physicians do not
acknowledge their symptoms or admit that they can be
affected by burnout and refuse to seek help leading to a
two-fold

Physicians

increased risk of suicidal ideation.

are at an increased risk of suicide
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(28—-40 per 100,000) compared to the general population
(12.3 per 100,000), especially among specialties which
make up the “front-line of care” like emergency, primary,
and preventive medicine. Perhaps the professional
consequences of physician burnout can contribute to the
failure of interpersonal relationships, increased medical
errors, increased risk of malpractice, reduced patient
satisfaction, and the quality of care and patient outcomes.’
A physician suffering from burnout is less productive and
may even quit the job at some point. Felling of unsafe at
working places sometimes make the physicians to refuse
treatment or transfer the patient.

Physician burnout is a worldwide significant problem in
the medical profession. It has adverse impact on physician
well-being, patient care, and the health care system.
Doctors who keep working despite of burnout are more
likely to have decreased work productivity, exhaustion,
poor quality of care and wrong treatment when compared
to their earlier careers. Although physician burn out is
common, but it is reversible and preventable. Reducing the
work overload and clerical job, improving working
environment, reducing the inter cadre disparity, ensuring
the safety of the physicians at their working place can
prevent the physicians burnout. Self-awareness among
physicians can help the physicians recognize their vulnerability

to burnout, and immediate measures can be taken to

Vol. 02, No. 01, April 2023

overcome and manage it. Institutional psychiatric team can
contribute a lot to recognize it earlier. Physicians should
reduce their unnecessary workload. They should limit
private practice. Combined efforts
authorities of working place, government and social

of physicians,

workers are needed to prevent physicians burn out and
ensure a good health care system. It is not possible to
prevent the physicians burnout in a day. Although longer
time is needed to solve this problem, we should start from
today. Otherwise our health care system will be badly
affected in future.
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Surgical Outcome of Extradural Hematoma in Relation to
Preoperative Computed Tomographic Findings

Howlader MRA! , Sarker AC2, Das SS, Rahman MM*

Abstract

Background: Extradural hematoma (EDH) is a unique form of traumatic brain injury.
Extradural hematoma is a collection of blood between the skull and duramater due to bleeding
from meningeal vessels is a common complication of head injury, often fatal if not treated in
time. The incidence of EDH among traumatic brain injury patients has been reported to be in the
range of 2.7 to 4%. CT was easily and widely used for confirming the diagnosis and location of
the hematoma as well as for follow-up after the treatment period.

Aim of the study: To see surgical outcome of extradural hematoma patient in relation to
preoperative computed tomographic (CT) findings.

Methods: This prospective study was conducted in the Department of Neurosurgery, Dhaka
Medical College and Hospital during the period of January 2016 to December 2017. A total of
98 patients of both sex and any age with EDH who were selected purposively.

Results: Among the total 98 patients age range was 04- 55 years. Majority, 30 (30.60%)
patients were from 21- 30 years of age. The mean age was found 25.24+12 2years. 78 (78.55 %)
patients were male and 22 (22.44 %) patients were female. A male predominance was observed.
It was observed that volume of hematoma (Mean +SD=43.88+15.82 ml), thickness of hemato-
ma (Mean +SD=20.14+4.45mm) and Midline shift (Mean +SD=5.82+2.33mm). Ventricular
effacement was present in almost all cases (97.97%). Associated skull fracture was present in
46.92%. Total mortality was 3(3.06%).

Conclusion: Preoperative CT findings is most important prognostic factor of surgically treated

EDH patient.

Keywords: Computed Tomographic, Extradural hematoma, GCS.

Introduction

Extradural hematoma (EDH) is a unique form of traumatic
brain injury (TBI). Extradural haematoma (EDH) is a
collection of blood between the skull and duramater due to
bleeding from meningeal vessels is a common
complication of head injury, often fatal if not treated in
timel. The incidence of EDH among traumatic brain injury
(TBI) patients has been reported to be in the range of 2.7 to
4% 26 The peak incidence of Extradural haematoma
(EDH) is in the second decade of life and mean age of
patient with EDH in different series is between 20 and 30
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years of age’8. Extradural haematoma is very rare in
extremes of ages as after 60 years dura is adherent to
overlying bone and even in children below 2 years as
plasticity of immature calvarium?3.

Head injury is a major health problem. The incidence of
head injury in India per 100,000 populations per year
ranges from 56-430. The overall incidence in US is around
200 per 100,000 per year!0, Traumatic extradural
hematoma (EDH) has been recognized for more than 140
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years. 100 years ago, the mortality rate of EDH was as much
as 86%. The overall mortality rate was 14.9% Khaled et al®
showed patient with GCS of 3 to 5 had a mortality of 36%
and patients with GCS of 6 to 8 had a mortality of only 9%.

Until the late 1970s, when angiography was used for
diagnosis [the era before computed tomography (CT)], the
mortality rate was 30% or high which has reduced now by
introduction of CT and proper resuscitative measures and
timely surgical intervention to 5 to 12%!!. CT was easily and
widely used for confirming the diagnosis and location of the
hematoma as well as for follow-up after the treatment period.
It is readily available, relatively inexpensive, and fast. The
location of hematoma, ventricular effacement and midline
shift was also noted. The presence of any other intradural
abnormality was also noted. Data on the patency of basal
cisterns, fractures, and hematoma density was also recorded.
The “Classic” CT appearance was seen in 84% of the cases
and consists of a hyper-dense, biconvex (lenticular) mass
adjacent to the skull 2%

Materials and Methods

This prospective study was conducted in the Department of
Neurosurgery, Dhaka Medical College and Hospital
(DMCH), during the period of January 2016 to December
2017. A total of 98 patients of both sex and any age with
EDH who were selected purposively as inclusion and
exclusion criteria. Preoperative computed tomography (CT)
scan of brain was obtained for all patients where hyper-dense
lentiform lesion under skull was identified as a case of
extradural hematoma (EDH). After confirming diagnosis
rapid thorough general and neurological examination was
done and vital signs including GCS score, pupil status, BP,
heart rate, O2 saturation etc. were assessed and documented.
CT scan finding including site of hematoma, thickness of
hematoma, any midline shifting, underlying brain injury,
overlying skull fracture also was assessed and documented.
Then rapid resuscitation was done and patient was taken to
OT for surgical intervention as early as possible in the form
of craniectomy or craniotomy with evacuation of hematoma
on the basis of the location of hematoma. Post operatively
patient was kept in intensive care unit or post-operative
ward. Patient follow-up was carried out for a total of 1 month
post-operatively. Follow-up of the patients was done on
indoor basis up to discharge and on OPD at 1 month. During
follow up the patients were assessed using the post-operative
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GCS, check CT and Glasgow Outcome Scale (GOS) graded
with a five-point score. Statistical analyses were carried out
by using the Statistical Package for Social Sciences version
22.0 for Windows (SPSS Inc., IBM and New York, USA).
Prior to commencement of this study, the “Research Review
Committee” & the “Ethical Committee” of DMCH, Dhaka,
approved the research protocol.

e Inclusion Criteria
o Extradural hematoma patients who were admitted
intoDMCH of any age and sex.
o Extradural hematoma patients who were treated
surgically.

* Exclusion Criteria
o Posterior fossa extradural hematoma patients
o Extradural hematoma patient treated conservatively

Results

In this study, 98 patients were included; they were divided
into 6 age groups. Age range was 04-55 years. Majority, 30
(30.60%) patients were from 21-30 years of age. The mean
age was found 25.24+12.2years (Table I). Among the 98
patients majority, 78 (78.55 %) were male and 22 (22.44 %)
patients were female. A male predominance was observed.
Majority had a history of motor vehicle accident 44 (44.90
%), 29 (29.60 %) were suffering from assault, 20 (20.40%)
patients were fallen from height and other 04 (04.08%)
patients had history of fall of heavy wt. overhead (Table II).
Among the 98 patients, 82 (83.67%) had vomiting,
72(73.46%)
consciousness or altered level of consciousness. 60 (61.22%)
patients had headache (Table Ill). Preoperative GCS 14-15
were found in 40 (40.81%) cases, GCS 9-13 were found in
39 (39.79%) cases and GCS 3-8 were found in 19 (19.38%)
cases (Table IV). It was observed that majority 25 (25.50%)
patients were had parietal lobe involvement. It was observed
that volume of hematoma (Mean +SD=43.88+15.82 ml),
thickness of hematoma (Mean =SD=20.14+4.45mm) and
Midline shift (Mean +SD=5.82+2.33mm) (Table VI). 92
(92.0 %) patients had underwent Craniotomy. Post-operative
GCS 14-15 were found in 44 (44.90%) cases in 1st POD, 61
(63.60%) cases in 3rd POD and 85 (88.50%) during
discharge. Hospital stay of the study patients, it was

patients had presented with loss of

observed that majority of patients 78(79.59%) stayed in
hospital for 5-8 days. Total mortality was 3(3.06%).
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Table I: Distribution of the study patients by age (n=98).

Age in years Frequency (n) Percentage (%)
<10 18 18.36
11-20 24 24 48
21-30 30 30.60
31-40 16 16.36
41-50 8 8.16
51-60 2 2.04
Total 98 100.0

Mean +SD 25.24+12.2
Min-Max(04-55)

Table II: Distribution of the study patients by mode of injury
(n=98)

Mode of injury Frequency (n) Percentage (%)
Motor vehicle accident 44 44.90
Assault 29 29.60

Fall from height 20 20.40

Fall of heavy wt. over head 4 4.08
Unknown 1 1.01

Total 98 100.0

Table III: Distribution of the study patients by clinical
presentation (n=98)

Clinical presentation Frequency (n) Percentage (%)

Headache 60 61.22
Loss of consciousness/ 72 7346

Altered level of consciousness

Lucid interval 19 19.38
Vomiting 82 83.67
Convulsion 3 3.06

Table IV: Distribution of the study patients by preoperative
GCS (n=98)

Preoperative  Frequency of GCS ~ Mean  Median
GCS score (n=98) +SD

N %
3-8 19 1938
9-13 39 39.79 11.53£34 12
14-15 40 4081 7
Total 98 100.0

Vol. 02, No. 01, April 2023

Table V: Distribution of the study patients by location of
hematoma (n=98)

Location of hematoma Frequency (n) Percentage (%)
Frontal 23 23.46
Parietal 25 25.50
Temporal 5 5.10
Occipital 4 408
Temporo-parietal 24 24 48
Fronto-parietal 13 13.26
Parieto-occipital 4 408
Total 98 100.0

Table VI: Distribution of the study patients CT scan finding
(n=98)

CT scan Frequency Percentage  Mean
finding (n) (%) +SD

Volume of hematoma(ml)
<30 11 11.22
2160 7 B205 3 sse15.82
90-120 4 408
61-90 4 4.08

Thickness of hematoma(mm)
0-10 0 0.0
11-20 68 7142 20,1424 45
21-30 26 26.52
31-40 4 408

Midline shift(mm)
0-5 22 22.44
6-10 43 43.86 5894733
11-15 11 11.22
16-20 22 22.44
Ventricular effacement

present 97 98.97
absent 1 1.01
Skull fracture
present 46 46.92
absent 52 53.08
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Discussion

It was observed that the incidence of EDH is highest
(30.60%) in the third decade of life (21 to 30 years),
followed by 2nd decade of life (11-20years) with a mean age
of 25.24+12.2 years and range from 4 to 55 years which is
similarly observed by Khaled et al*. Emejulu et al9 observed
the peak age incidence was 21 to 30 years (42%), with a
mean age of 23 years. Aurangzeb et al’ observed that
greatest representation was found in the 21-30 years age
groups with 17 patients (47.2%), closely followed by the
11-20 years age group with 7 patients (19.4%).

Majority, 76 (77.55 %) patients were male and 22 (22.44 %)
patients were female. Male-female ratio was 3.45:1. A male
predominance was observed which reflects male are more
exposed to outside world. In one case series in Hong Kong
Cheung et al'! observed male predominance (78.7%).
Similar observations regarding the male predominant were
also observed by Aurangzeb et al’, Cheung et al'!, Emejulu
et 2%, Husain et al'?, Khaled et al®, and Soon et al'3.

In most of the cases the mode of injury was motor vehicle
accident 44 (44.88 %) followed by assault 29 (29.58 %) and
fall from height 20 (20.40%). Motor vehicle accident was the
commonest cause of injury comparable with many other
published series Aurangzeb et al’; Cheung et al''; Emejulu et
al%; Gurer et al'*; Khaled et al*; Moon et al’.

Regarding clinical presentation, 82 (83.67%) patients had
vomiting, 72 patients (73.46%) presented with altered level
of consciousness or with loss of consciousness, 60 patients
(61.22%) with headache, 3 patients (3.06%) with history of
convulsion. Khaled et al15 observed features altered sensorium
(61%), headache/vomiting (56%), seizure (13%). 42.84%
patients was found during admission and 40.81%
preoperatively within GCS 14-15, 40.81%, 39.78% within
GCS 9-13 and 16.32%, 19.38% patients within GCS 3-8
during admission and preoperatively. Mean GCS was
11.83+3.3 and 11.53+3.47 during admission and preopera-
tively. Gerlach et al16 observed 61.5% patients within GCS
13-15, 15.4% within GCS 8-12 and 23% within GCS 3-8.
Khan et al'” observed presenting GCS in 50%cases within
14-15, 33.3% within 9-13 and, 16.7% within 3-8, which are
almost consistent with the current study. According to the CT
scan findings location of hematoma was 25.50% in parietal,

Vol. 02,No. 01, April 2023

23.46% in frontal, 24.48% in temporoparietal, 13.26% in
frontoparietal region and only 2% in posterior fossa.
Hematoma location was parietal in 49%, frontal in 36%,
temporal in 10% and occipital in only 5% observed by
Gerlach et al'®. In another study of 610 cases of EDH,
temporo-parietal site was involved in 3345 % (n = 204)
followed by frontal region in 23.28 % (n = 142) and six
patients (0.98%) had EDH in posterior fossa Khaled et al’.
Volume of hematoma (>30 ml) in 88 (89.92%) patients
(Mean +SD=43.88+15.82 ml), thickness of hematoma
(Mean *SD=20.14+4.45mm) and Midline shift (Mean
+SD=5.82+2.33mm). Ventricular effacement present in
almost all cases (97.97%). Associated skull fractures were
present in 46.92% patients but 62% observed by Khaled et
al>.

Majority, 92 (93.87%) patients had Craniotomy, 5 ( 5.10%)
patients had Craniotomy and only one patients (1.0%)
underwent decompressive craniectomy due to peroperative
brain swelling that was almost similar with previous study,
craniotomy 87%, craniectomy (8.5%) and burr hole
trephination (4%) observed by Jeong et al'®. 79.59% patients
were stayed in hospital for 5 to 8 days with mean length
6.57+2.57 days maximum 15 days similar with previous
study Bir et al® observed mean length of hospital stay 6.45
days and 10.4 days by Cheung et al'".

Mortality was 3(3.06%), all of them belongs to GCS 3-8. No
mortality was found between GCS 9-13 and 14-15. Gerlach
et al16 observed 0% mortality. Cheung et al'' observed that
mortality was 4.4% in surgically treated EDH, 3.3% in GCS
3-8 and 1.1% in GCS 13-15. Emejulu et al® observed that
total mortality was 14.9% among them 2.1% in awake
patients, 2.1% in obtunded patients, 10.6% in comatose
patients managed both surgically and conservatively. Khan
et al'” observed 3%, 12.5% and 11.5% mortality respectively.
The study was limited by population selected from one
hospital in Dhaka city in a short period so that the results of
the study may not reflect the exact picture of the country.

Conclusion

The availability of computed tomography (CT) has increased
the diagnosis of extradural haematoma. The mortality rate
reduced now by introduction of CT. Preoperative CT
findings is most important prognostic factor of surgically
treated EDH patient.

Conflicts of interest : None
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Outcome of Bilateral Orchidectomy Alone in Comparison
with Orchidectomy Plus Bicalutamide in the Management of
Patient with Bony Metastatic Carcinoma of Prostate

Introduction

Kabir ASMH!, Salam MAZ2, HUDA MN?, Mostofa KMI*, Alam MO?
Abstract

Background: Prostate cancer is the most common urological malignancy in elderly male. It has
been recognized that androgen have a key role in the control of growth and function of the
prostate. Suppression of androgen represents the main thrust of androgen deprivation treatment
for prostate cancer. To combat adrenal androgens anti-androgen are added to conventional gonadal
suppression.

Objective: To compare the outcome of bilateral orchidectomy alone and bilateral orcchidectomy
plus bicalutamide in treating the patient of bony metastatic prostatic carcinoma.

Methods: This study was carried out in the Department of urology at Dhaka Medical College
Hospital, Dhaka, from January 2014 to December 2017. All patients of bony metastatic prostate
carcinoma got admitted in the department of urology were selected as study population. Total 80
patients were included in this study, of which 40 patients were in group A, those treated with
bilateral orchidectomy alone and rest 40 patients were in group B, those treated with bilateral
orchidectomy plus bicalutamide. At least six months follow up was done in each patient of both
groups. Follow up of patients was done at first, third and sixth month following initiation of therapy.

Results: The mean + SD of age of the patients was 75.16 = 8.33 years and 77+6.06 years in
group A and group B respectively (p>0.05). In group A, the mean + SD of serum PSA was 2.78
+0.75, In group B, the mean + SD of serum PSA was 2.52 +0.76 (p>0.05).In group A mean+SD
of bone pain was 1(3.3), in group B it was 0(0.0) (p>0.05). In this study 9(30%) patients and
12(40%) patients had complete response in group A and in group B respectively (p>0.05).In this
study 5(16%) patients and 8(26%) patients had complete disappearance of bone scan hot spot in
group A and in group B respectively(p>0.05). In this study 1(3.3%) patient and 0(0.0%) patients
had voiding symptoms in group A and in group B respectively (p>0.05).In this study 1(3.3%)
patients in group A and in group B 9(30%) patients had nausea (p<0.05). In group A, Mean + SD
of Qmax was 14.06 + 3.10 sec where in group B it was 14.36 + 3.33 sec. (p>0.05).

Conclusion: The addition of bicalutamide after bilateral orchidectomy does not improve the
outcome of the treatment of patient with bony metastatic prostatic carcinoma, rather more
adverse effects and costly in case of combined androgen blockade.

Keywords: Bilateral orchidectomy, Orchidectomy plus bicalutamide, Bony metastatic
carcinoma of prostate.
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Though we have less authentic data in our country, prostate
cancer is the most common urological malignancy in elderly
male patient and second leading cause of death among male
after lung cancer in the United States!2. Early prostate
cancer usually has no symptoms or non-specific clinical
features!. Advanced disease may present with obstructive

or irritative voiding symptoms of LUTS (lower urinary tract
symptoms), such as haematuria, UTI and features of metas-
tasis23. At diagnosis, 20-30% of patients present with
advanced or metastatic disease and approximately 25%
patients die from their disease within 2 years!#. For many
years it has been recognized that androgen have a key role in
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the control of growth and function of the prostate2.
Suppression of androgen represents the main thrust of
androgen deprivation treatment for prostate cancers. To
combat adrenal androgens, anti-androgen are added to
conventional gonadal suppression®. Some recent studies
suggest that the beneficial effects of anti-androgen in
metastatic prostatic carcinoma; however, tremendous
controversy has been seen in most of the studies regarding
this issue’:8. This study was conducted to compare the
outcome of bilateral orchidectomy alone and bilateral
orchidectomy plus bicalutamide in treating the patient with
of bony metastatic prostatic carcinoma.

Materials and Methods

This comparative study was carried out in the Department
of urology at Dhaka Medical College Hospital, Dhaka,
from January 2014 to December 2017. Patients were
evaluated by taking detailed history, physical examinations,
and investigations like- Urine for R/M/E & C/S, CBC,
Serum creatinine, S.PSA, Ultrasonography of whole
abdomen with special attention to KUB and prostate
region, Histopathological examination of prostate, Isotope
bone scan, Uroflowmetry, X-ray chest and Liver function
test. All patients of bony metastatic prostate carcinoma got
admitted in the department of urology were selected as

Vol. 02, No. 01, April 2023

study population. Total 80 patients were included in this
study, of which 40 patients were in group A, those treated
with bilateral orchidectomy alone and rest 40 patients were
in group B, those treated with bilateral orchidectomy plus
bicalutamide. At least six months follow up was done in
each patient. Patients were re-evaluated at 1st, 3rd and 6th
month after primary treatment. Follow up were included
patient’s clinical evaluation and investigations. Clinical
evaluation includes history & examination to evaluate the
bone pain, voiding symptoms and adverse effects and
investigations include S. PSA, Uroflowmetry, and Isotope
bone scan. Voiding symptoms were graded by IPSS scorel.
Pain was assessed by using pain score®. All the collected
data were recorded in the pre-designed data collection
sheets and subjected to statistical analysis.

Results

In both groups, maximum patients were in age group 71-80
years. In group A, 22.5% patient were 70 or less than 70
years old, 45.0% patients were between 71-80 years and
rest 32.5% were more than 80 years. In group B, 15.0%
patient were 70 years or less than years old, 50.0% patients
were between 71-80 years and rest 35.0% were more than
80 years. There was no statistical significant difference in
age between the groups (Figure-1).

0% 10% 20% 30% 40%

W <70 years

50% 60% 70% 80% 90% 100%

W 70-80 years

| >80 years

Fig-1: Distribution of patients according to age in two groups
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Table I: Comparison of bone pain between two groups at
baseline and follow up

Group
Bone pain GroupA  GroupB p value
(n=40) (n=40)
At baseline
e Mild 16 (40.0) 17 (42.5)
® Moderate 10 (25.0) 11 (27.5)
® Severe 4(10.0) 4(100) 0973
@ Intractable 1(2.5) 2(5.0)
e None 9 (30.0) 6 (15.0)
1 month after operation
e Mild 12 (30.0) 11 (27.5)
@ Moderate 6 (15.0) 6 (15.0) 0995
® Severe 2(5.0) 2(5.0)
@ Intractable 0(0.0) 0(0.0)
3 months after operation
e Mild 7(17.5) 6 (15.0)
® Moderate 5(12.5) 3(7.5) 0.694
@ Severe 0(0.0) 0(0.0)
@ Intractable 0(0.0) 0(0.0)
6 months after operation
e Mild 5(25) 3(7.5)
® Moderate 3(7.5) 1(2.5) 0313
® Severe 0(0.0) 0(0.0)
@ Intractable 0(0.0) 0(0.0)

In group A, 16 (40%), 10 (25%), 4 (10%) and 1 (2.5%)
patients had mild, moderate, severe and intractable bone
pain respectively. In group B, 17 (42%), 11 (27%), 4
(10%), 2 (5%) and (3.3%), patients had mild, moderate,
severe and intractable bone pain respectively. Evaluation
of the subjects in terms of bone pain shows that 12 (30%),
6 (15%) and 2 (5%) in group A and 11 (27%), 6 (15%), and
2 (5%) in group B had mild, moderate and severe bone pain
respectively after 1 month of operation which reduced to 7
(17.5%) and 5 (12%) in group A and 6 (15.0%) and 3
(7.5%) in group B had mild and moderate pain respectively
after 3 months of the operation and after 6 month of opera-
tion 5 (12%) and 3 (7.5%) in group A and 3 (7.5%) and 1
(2.5%) had mild and moderate bone pain respectively
(Table-I). There was no statistical significant difference in
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between the groups with respect to bone pain. Here bone
pain was assessed by using pain score.

Table II: Comparison of voiding symptoms between two
groups at baseline and follow up

Group
Voiding symptoms GroupA  GroupB pvalue
(n=40) (n=40)
At baseline

o Mild 14(350) 14(350)
® Moderate 15 (37.5) 14 (35.0) 0.947
@ Severe 11 (27.5) 10 (25.0)
@ None 0(0.0) 2(5.0)

1 month after operation
o Mild 10 (25.0) 8(20.0)
® Moderate 9(225) 7(175) 0.735
® Severe 6 (15.0) 5(12.5)

3 months after operation
o Mild 7(175) 6 (15.0)
® Moderate 5(12.5) 4 (10.0) 0.906
® Severe 3(7.5) 2(50)

6 months after operation
e Mild 4 (10.0) 3(7.5)
@ Moderate 3(7.5) 2(50) 0.818
® Severe 0(0.0) 0(0.0)

Table II shows voiding symptoms of the patients in two
groups. In group A 14 (35.%), 15 (37.5%), and 11 (27.5%)
patients and group B 14 (35%), 14 (35%) and 10 (25%) had
mild, moderate, and severe voiding symptoms respectively.
1 month after operation 10 (25%),9 (22%) and 6 (15%) in
group A and 8 (20%), 7 (17%) and 5 (12%) patients had
mild, moderate and severe voiding symptoms respectively
which reduced to 7 (17.5%),5 (12.5%) and 3 (7.5%) in
group A and 6 (15.0%),4 (10%) and 2 (5%) in group B had
mild ,moderate and severe voiding symptoms respectively
after 3 month of operation and after 6 month of operation
4 (10%) and 3 (7.5%) in group A and 3 (7.5%) and 2 (5%)
in group B had mild and moderate voiding symptoms
respectively (p>0.05). There was no significant difference
between the groups with respect to voiding symptoms
throughout the whole period of observation.
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Table III: Comparison of serum PSA between two groups

Group
Serum PSA (ng/ml)  Group A Group B p value
(n=40) (n=40)
[Mean = SD] [Mean + SD]
At baseline 100.75 £24.31 10740 £28.46 0.265

474+121 439+182 0316
295+089 0944

254+0.73 0263

1 month after operation
3 months after operation 2.97 +1.11
6 months after operation 2.73 £0.72

The serum PSA level of the patients at baseline and at the
time of different follow ups. Mean serum PSA was 100.75
+ 2431 ng/ml in group A and 107.40 + 28.46 ng/ml in
group B at baseline. After 1 month of intervention, the
serum PSA dropped 4.74 + 1.21 ng/ml and 4.39 + 1.82
ng/ml in group A and group B respectively and after 3
months of intervention the values decreased to 2.97 + 1.11
ng/ml and 2.95 + 0.89 ng/ml, while after 6 months, the
values became 2.73 + 0.72 ng/ml and 2.54 + 0.73 ng/ml in
group A and group B respectively. The differences between
the groups in terms of changes in PSA level throughout the
observation were not significant (p >0.05).(Table-III)

Table IV: Comparison of adverse effects between two

groups
Group
Adbverse effects Group A Group B p value
(n=40) (n=40)
Nausea 1(25) 9(225) 0.007
Vomiting 3(75) 10 (25.0) 0.034
Diarrhoea 1(2.5) 3(7.5) 0.305
Hot flash 8(20.0) 16 (37.5) 0.084
Gynaecomastia 0(0.0) 1(25) 0314

Adverse effects was significantly lower in group A than
those in group B. Table IV shows follow up findings of
adverse effects. In group A, 01 patient exhibited nausea, 03
vomiting, 01 diarrhoea and 08 hot flash but in group B, 09
patients exhibited nausea, 10 vomiting, 03 diarrhoea, 16
hot flash and 01 gynaecomastia. Nausea and vomiting were
quiet significant (p<0.05) and other were not.
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Table V: Comparison of bone scan hot spot between two

groups
Group
Bone scan hot spot Group A Group B p value
(n=40) (n=40)
Complete disappearance 13 (32.5) 11 (27.5)
Partial disappearance 27 (55.0) 29 (67.5)
Total 40 (1000) 40(1000) 0496

Table V shows evaluation of bone scan hot spot. Complete
disappearance of hot spot were seen in 13 (32.5%) and 11
(27.5%) patients in group A and group B respectively.
Partial disappearance of hot spot were seen in 27 (55.0%)
and 29 (67.5%) patients in group A and group B respective-
ly. There was no statistical significant difference between
two groups (p>0.05).

Table VI: Comparison of maximum urine flow rate
(Qmax) between two groups

Group

Maximum urine Group A Group B p value
(n=40) (n=40)

[Mean = SD] [Mean + SD]

flow rate (ml/sec)

10.77 £2.39
1 month after operation 12.12 +2.27

1100+547 0812
1300+3.76 0.213
1405+349 0.784
1437+321 0517

At base line

3 months after operation 13.85 +2.97
6 months after operation 13.92 +2.95

Table VI shows peak flow rate of the patients in two
groups. The mean peak flow rate in group A and group B
were 10.77 + 2.39 ml/sec and 11.00 + 5.47 ml/sec respec-
tively at baseline which increased to 12.12 + 2.27 ml/sec
and 13.00 + 3.76 ml/sec respectively after 1 month, 13.85 +
2.97 ml/sec and 14.05 = 3.49 ml/sec after 3 month, 13.92 +
2.95 ml/sec and 14.37 + 3.21 ml/sec respectively after 6
months of operation. There was no statistical significant
difference between two groups (p>0.05).

Discussion

In this study mean = SD of age was 75.40+7.79 and
76.52+6.11 years in Group A and B respectively. Majority
of the patients were in age group of 71-80 years. In group
A,22.5% and 15.0% patients were 70 or less than 70 years
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old in respective groups. 32.5% patients in group A and
35.0% patients in group B were more than 80 years. P
value suggests statistically non-significant result here
(P=0.475). Majority of the researches suggest that the
incidence of prostatic carcinoma (with bony metastasis)
was significantly higher after the age of 75-80 years®.

In this study, bone pain was evaluated by using the pain
scored. In group A, 16 (40%), 10 (25%), 4 (10%) and 1
(2.5%) patients had mild, moderate, severe and intractable
bone pain respectively. In group B, 17 (42%), 11 (27%), 4
(10%), and 2 (5%) patients had mild, moderate, severe and
intractable bone pain respectively. Evaluation of the
subjects in terms of bone pain shows that 12 (30%), 6
(15%) and 2 (5%) in group A and 11 (27%), 6 (15%), and 2
(5%) in group B had mild, moderate and severe bone pain
respectively after 1 month of operation which reduced to 7
(17.5%) and 5 (12%) in group A and 6 (15.0%) and 3
(7.5%) in group B had mild and moderate pain respectively
after 3 months of the operation and after 6 month of opera-
tion 5 (12%) and 3 (7.5%) in group A and 3 (7.5%) and 1
(2.5%) had mild and moderate bone pain respectively.
There was no statistical significant difference in between
two groups with respect to bone pain.(P>.05),which corre-
lates with the studies of Zalcberg et al3, Robinson et al4,
Eisenberger et al’.

In group A 14 (35.%), 15 (37.5%), and 11 (27.5%) patients
and group B 14 (35%), 14 (35%) and 10 (25%) had mild,
moderate, and severe voiding symptoms respectively. one
month after operation 10 (25%), 9 (22%) and 6 (15%) in
group A and 8 (20%), 7 (17%) and 5 (12%) patients had
mild, moderate and severe voiding symptoms respectively
which reduced to 7 (17.5%).,5 (12.5%) and 3 (7.5%) in
group A and 6 (15.0%),4 (10%) and 2 (5%) in group B had
mild ,moderate and severe voiding symptoms respectively
after 3 month of operation and after 6 month of operation 4
(10%) and 3 (7.5%) in group A and 3 (7.5%) and 2 (5%) in
group B had mild and moderate voiding symptoms
respectively (p>0.05). There was no significant difference
between two groups with respect to voiding symptoms
throughout the whole period of observation. Result same as
most of the studies like Zalcberg et al3, Robinson et al4,
Samson et al5, Eisenberger et alo, but Ansari and Gupta’
had more improvement in combination therapy (80% vs
50%),( p< 0.05) which was statistically significant.
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In this study, the mean serum PSA was 100.75 + 24.31
ng/ml in group A and 107.40 + 28.46 ng/ml in group B at
baseline. After 1 month of intervention, the serum PSA
declined to 4.74 + 1.21 ng/ml and 4.39 + 1.82 ng/ml in
group A and group B respectively and after 3 months of
intervention the values decreased to 2.97+ 1.11 ng/ml and
2.95 +0.89 ng/ml, while after 6 months, the values became
2.73 £ 0.72 ng/ml and 2.52 + 0.73 ng/ml in group A and
group B respectively. The differences between the groups
in terms of changes in PSA level throughout the observa-
tion were not significant.(p>0.05), which correlates with
the studies of Zalcberg et al3, Robinson et al4, Samson et
al5, Ansari and Gupta®, but in the study of Eisenberger et al
the percentage of S.PSA response was significantly higher
among combination therapy.(74% vs 61%)’.

In group A, 01 patient exhibited nausea, 03 vomiting, 01
diarrhoea and 08 hot flash but in group B, 09 patients
exhibited nausea, 10 vomiting, 03 diarrhoea, 16 hot flash
and 01 gynaecomastia. Nausea and vomiting were quiet
significant (p<0.05) and other were not.

On follow up bone scan hot spot, Complete disappearance
of hot spot was seen in 13 (32.5%) and 10 (25.0%) patients
in group A and group B respectively. Partial disappearance
of hot spot was seen in 22 (55.0%) and 27 (67.5%) patients
in group A and group B respectively. There was no statistical
significant difference between two groups (p>0.05).
Findings were similar to studies done by Zalcberg et al3,
Robinson et al4, Eisenberger et al’.

The mean peak flow rate in group A and group B were
10.77 £ 2.39 ml/sec and 11.00 + 5.47 ml/sec respectively at
baseline which increased to 12.12 + 2.27 ml/sec and 13.00
+ 3.76 ml/sec respectively after 1 month, 13.85 + 2.97
ml/sec and 14.05 + 3.49 ml/sec after 3 month, 13.92 +2.95
ml/sec and 14.37+ 3.21 ml/sec respectively after 6 months
of operation.Though improvement in peak flow rate a bit
higher in Group B but it is not statistically significant (p>
0.05) but in the study of Ansari and Gupta® have found
statistically significant improvement in peak flow rate in
combination therapy.

Labrie8 reported a high response rate (90%) and long term
survival in advanced carcinoma prostate with combined
androgen blockade. But similar results were not achieved
by others. Several randomized studies in the early nineties
demonstrated better results with combined androgen
blockade9-10,
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In the studies of Janknegt et alll; Robinson et al4 showed
that combined androgen blocked is only effective in
patients with good performance status and a low volume
disease. EORTC
Comparing

phase  three  prospective trial

orchiectomy to orchiectomy plus
cyproterone acetate and diethyl stillbestrol (DES), it was
shown that there was no difference in progression and

survival in all three arms4.

In an open, multicenter, randomized study it was concluded
that both short term or continuous addition of cyproterone
acetate to buserline, a LHRH agonist did not improve
treatment results compared to orchiectomy only!12,

Another multicentre, randomized trial comparing zoladex
with zoladex plus flutamide in advanced carcinoma
prostate showed no statistical differences in objective
response between the two groups, 67% in zoladex group
and 65% in combination group. Also there was no differ-
ence in time to treatment failure and time to progression

between the two treatment groups!3.

In a most recent review by Ansari and Gupta, Lukka et al,
Attar, using various combinations of androgen deprivation
data does not support routine use of antiandrogens in
combination with medical or surgical castration as first line
hormonal therapy in patients with metastatic prostatic
carcinoma.0-14.15 Tt was also evident that quality of
life-benefit resulting from orchiectomy in patients with
metastatic prostate carcinoma appeared to be offset by the
addition of bicalutamide, primarily because of an
increased incidence of adverse effects.14-16 In our study,
nausea and vomiting were significantly high in Group B
patients (P>0.05%) and other adverse effects are not

significant.

Conclusion

The result of this study has demonstrated that the addition
of bicalutamide after bilateral orchidectomy does not
improve the outcome of the treatment of bony metastatic
carcinoma of prostate.

Conlflicts of interest: None.
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Evaluation of Distally Based Superficial Sural Island Flap
for Reconstruction of Soft Tissue Defects on Distal

Third of Leg, Ankle, Heel and Foot

Kamal AHM!1, Islam MT2

Abstract

Background: Reconstruction of soft tissue defects on distal third of leg and foot is always a
difficult problem to tackle. Various methods of reconstruction to cover such defects include
cross-leg flaps, local cutaneous, fascial flaps, fascio-cutaneous flaps, distally based muscle flaps
and free flaps. Local flaps have short size and limited arc of rotations. Free flaps are superior to
other options but they have some disadvantages such as requirement of well-trained microsurgical
team, sophisticated equipment, long operating time, high cost etcetera. The reverse flow superfi-
cial sural island flap (SSIF) has become the favourite option among reconstructive surgeons due
to more advantages.

Objective: The general objective of this prospective study was to evaluate the outcome of
distally based SSIF for reconstruction of soft tissue defects on distal leg, ankle, heel and foot.

Materials and Methods: This prospective study was carried out at the Department of Burn
and Plastic Surgery in Khulna Medical College Hospital and some private hospitals in Khulna
from September 2016 to March 2017. Thirty patients with soft tissue defects on distal third of leg,
ankle, heel and foot were included in this study. Distally based SSIFs were used for coverage in
all cases and its survivability, successful reconstruction of the defect, flap tip necrosis, flap loss,
and donor site morbidity were studied. Data were collected by a structured case record form, a
check list and a master data sheet.

Results: The SSIFs survived in all patients. Marginal loss at the distal edge of the flap was
noticed in six patients and partial necrosis was found in three cases.

Conclusion: The distally based superficial sural island flap is a versatile and reliable flap for
resurfacing soft tissue defects on the distal lower extremity. This can be performed as a single

stage procedure with easy dissection, short operating time, and minimal morbidity.

Key Words: Sural island flap, Reconstruction, Outcome

Introduction

Soft tissue defects on the distal third of the leg, ankle, heel
and foot remain a difficult problem to solve. Most open
fractures of lower third of tibia are associated with soft tissue
defects because tibia is subcutaneous bone with almost no
muscles around its lower third, tight skin, and deficient
circulation. Heel is another problem site because of its weight

J Khulna Med Coll. 2023; 2(1) : 14-18

bearing property, hence it needs a durable skin cover.
Moreover, the dorsal surface of foot has less subcutaneous
tissue.1.2

Several reconstructive procedures are available to repair soft
tissue defects in these regions, including local skin flaps,
fascio-cutaneous flaps, muscle flaps and free flaps as well.
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These modalities have their own indications, advantages,
and disadvantages. An ideal flap should be technically easy
to harvest and reliable; it should also have a high success rate
with minimal donor site morbidity. Free tissue transfer could
be the treatment of choice, but it requires a team approach
and needs prolonged operative time with a risk of about
0.08% failure rate. Moreover, non-availability of microsurgical
expertise at peripheral centers, the cost, and the patient-related
factors might preclude the option of free flap.34 Although
free tissue transfer plays an important role in limb salvage,
regional flap designs would sometimes provide easier and
more cost effective alternatives for soft tissue coverage of
the injured lower extremity.5:0

Loco-regional flaps for lower leg and ankle defects such as
the peroneal artery flap, anterior tibial artery flap and
posterior tibial artery flap have the disadvantage of
sacrificing a major artery in already traumatized limb.
Supra-malleolar flap is another option but its reliability is
questionable in compromised vascularity.7-8 Morbidity and
operative times are increased in technically demanding

microvascular surgeries.9

Ideal flap thickness and quality, minimal donor site
morbidity, minimum functional deficit, short recovery time,
the wide arc of rotation, and safe vascularity are the
significant advantages of the reverse sural artery flap.
Masquelet et al introduced the sural flap in 1992 and after
their work, distally based superficial sural island flaps have
become the mainstay in the reconstruction of the distal leg,
ankle, heel and foot defects.16 Over the past decade several
modifications have been reported to improve flap viability
and to solve a myriad of reconstructive needs.l0 A study
conducted by Newaz MM et al. at NITOR, Dhaka,
Bangladesh from 2003 to 2005 shows that the sural island
flap is an effective coverage option for wounds at the lower
third of leg and foot.!! The aim of this study was to evaluate
the outcome of distally based superficial sural island flap
(SSIF) for reconstruction of soft tissue defects on distal third
of leg, ankle, heel and foot, which were performed at a

tertiary level hospital named Khulna Medical College Hospital.

Materials and Methods
This prospective observational study was conducted at the
Burn and Plastic Surgery Department of Khulna Medical

Vol. 02, No. 01, April 2023

College Hospital and some private hospitals in Khulna from
September 2016 to March 2017. The sample size was thirty
and was collected from the population by qualitative
purposive technique. The patients with soft tissue defects on
the distal leg, ankle, heel, and foot were included in this
study and those who disagreed to participate were excluded.
Distally based superficial sural island flap (SSIF) was used

for reconstruction of soft tissue defects in all cases.

This SSIF was based on the median superficial sural artery, a
branch of the superficial sural artery arising from the
popliteal or sural artery and was anatomically nourished by
the lowermost perforating branch of the peroneal artery. The
axis of flap lied over short saphenous vein. The standard flap
skin paddle was planned in the middle third of leg as per the
defect size and the flap was islanded. The pedicle of this flap
was composed of superficial fascia, deep fascia, sural nerve,
lesser saphenous vein and accompanying vessels, and the
median superficial sural artery; the flap proper included the

skin island, subcutaneous tissue, and the fascia.

Preoperatively, hand held Doppler ultrasound was performed
in all cases as a part of essential clinical examination to
locate the cutaneous perforators. During the procedure
having kept the patient in prone position, the SSIF was
outlined at the posterior aspect of junction of upper and
middle thirds of the leg along the axis of the sural nerve and
small saphenous vein. The pivotal point of the pedicle was
within 6 cm above the lateral malleolus. Skin incision was
made from the proximal margin of the flap at the junction of
upper third and middle third of the leg. The skin flap was
then elevated with the deep fascia, along with the small
saphenous veins. The neurovascular pedicle was 3-4cm in
width. At the proximal margin of the flap the vein was
ligated and severed and the nerve and the accompanying
vessels were also cut. Then the flap was rotated 180° and was
passed through a subcutaneous tunnel to reach the defect.
The SSIF was islanded to cover the defect by suturing its
edges to the edges of the defect. The donor site was repaired
with split thickness skin graft.

The ankle was immobilized post operatively for 14 days.
Interrupted skin sutures were removed on 7th postoperative
day and the rest sutures were removed on 14th postopera
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tive day. Flap survivability, successful reconstruction of the
defect, flap tip necrosis, flap loss and donor site morbidity
were observed. Postoperatively the flap survivability was
monitored clinically on the basis of skin color, skin temperature,
skin turgor, capillary refill, color of blood and pin prick.
These assessments were done 6 hourly for first 24 hour and
then 8 hourly for next 4 days. All the patients were followed
up weekly in the first month and then monthly afterwards.
During the follow up, the flap progression and its outcome
were recorded including photographs. Cosmetic outcome
was assessed based on three parameters namely flap thickness,
color match, and appearance of the donor site defect. 30
patients were followed up for 2 months or more. Data were
collected by using a structured case record form, a check list,
and a master data sheet. The data analysis was done with the
help of SPSS (statistical package for social science).

Results

In this study, thirty cases were included. Age of the patients
in this series ranged from 12-60 years and the mean age was
33 years. The majority of cases was in 20-29 years group
(Table-I). In this study, particular areas of distal leg and foot
were exposed due to soft tissue loss. Exposed sites were
malleolus,

medial lateral

tendoachilles, heel, and lower part of tibia (Table-II). Soft

malleolus, ankle joint,

tissue loss was higher over the part of lower tibia (36.67%).
21 flaps (70.00%) survived completely without necrosis,
which was highest in percentage. Ischemic complications
occurred in 9 (30%) cases (Table-III). Outcome were
measured as excellent, good and fair on the basis of soft
tissue healing, tip necrosis, partial necrosis, total necrosis
and infection (Table-IV). Majority (60%) flaps had excellent
outcome (Figure-1). Outcome considered excellent where
there were no flap necrosis, no infection, satisfactory
aesthetic outcome of the flap, and no donor site morbidity.
Good outcome referred to no flap necrosis with minor
infection or, patchy loss of donor site skin graft, which was
healed by secondary intention. Fair outcome was defined as
tip necrosis or, partial necrosis of the flap with or, without

minor infection.
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Table I: Age distribution of patients

Age group Percent (%)
10-19 10.0
20-29 400
30-39 20.0
40-49 20.0
50-59 6.7
60-69 33

Table II: Area distribution of soft tissue defects

Exposed part Frequency Percent (%)
Lateral malleolus 1 333
Lower tibia 11 36.67
Heel 4 13.33
Medial malleolus 3 10.00
Tendoachilles 10 33.33
Ankle Joint 1 333
Table III: Survivability of flap
Condition of flap Number percent (%)
No Necrosis 21 70.0%
Tip Necrosis 6 20.0%
Partial Necrosis 3 10.0%
Total necrosis 0 0%
Table IV: Clinical outcome
Grading  Criteria Frequency Percent (%)
Excellent No flap necrosis, no infection, 18 60.00

satisfactory aesthetic outcome
of the flap with no donor site
morbidity

Good  No flap necrosis with minor 03 10.00
infection or, patchy loss of
donor site skin graft, which
was healed by secondary
intention

Fair Tip necrosis or, partial necrosis 09 30.00
of the flap with or, without
minor infection
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1(a) 1(b)

Figure-1: Sural island flap for coverage of heel defects and exposed tendoachilles

Discussion

Several procedures have been described for coverage of soft
tissue defects on the distal third of the leg and foot with their
own pros and cons.!2 The advent of neurocutaneous flaps by
Masquelet has led to a new tremendous approach to this kind
of clinical problem, which is considered a great challange for
reconstructive surgeons who are not particularly familiar to
microvascular free flaps. Moreover, septocutaneous perfora-
tors of the peroneal artery in the distal third of the calf are
constant, reliable and well documented. Distally based
superficial sural island flap (SSIF) provides a simple, safe,
and reliable flap to cover medium size defects in any part of
the distal third of the leg, ankle, and proximal foot. Ease of
elevation, pedicle length, and arc of rotation of the flap are
magnificent advantages of the SSIF. Lin SD et al have
mentioned some disadvantages of this procedure such as
prone position during surgery, sural hypoesthesia, unsightly
postoperative scar on the donor site etcetera.l3

This study reveals the fact that SSIF is indeed a reliable
modality for resurfacing soft tissue defects considering its
good functional outcome and minimal donor area morbidity.
The study outcomes are consistent with some studies
performed in developed countries.l4

Few clinical researches illustrate that sural flaps are used to
cover defects secondary to road traffic accidents, non-healing

1(c)

skin wounds, chronic venous ulcers, chronic osteomyelitis in
diabetics, contractures, gangrene, unstable scars, cancer
resections, and electrical burns.!5 In sample patients, road
traffic accident is major cause of defects, similar to some
other studies.!6 All SSIFs survive in this research. Regarding
complications of the procedure, there is no complete loss of
flap but partial flap necrosis occurs in three cases.

There are several ways to reconstruct the wounds over the
distal third of the leg namely local flap, axial flap, and free
flap. In this study eight patients with soft tissue lose over the
lower leg was covered with superficial sural island flap.
Among these patients, three individuals have experienced
partial loss of the flap due to pressure over the pedicle due to
tight bandage. The wound has been dressed regularly and
skin grafting has been done over the granulated wound.
Another five flaps have survived but infection in one case
have been controlled with appropriate antibiotic. Seven heels
have been reconstructed in this series with SSIFs and
excellent results are obtained with no complication. Flap
survival is comparable to other study series.

Superficial sural island flap is fascio-cutaneous in nature
but very versatile in terms of movement and vascularity. Its
arc of rotation is 1800 and provides adequate coverage of
proximal and distal heel without kinking of the vascular
pedicle. The shortcoming of this flap regarding heel
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coverage is that it is insensate and tissue type is not similar
to that of the heel. Adaptive alteration overcomes this
limitation. It requires about one to one and half year to gain
adaptive changes of weight bearing heel and protective
sensation. Moreover, it is a simple procedure which can be
done in any centre with an average technical expertise. In a
comparative study between medial plantar flap and SSIF
for heel coverage, it has revealed no significant difference
in flap survival. The only difference is early weight bearing
in case of medial plantar flap.

One clinical study depicts that venous congestion is the
most significant reason for flap necrosis.!7 One patient
experiences venous congestion postoperatively in this
study. The methods reported to improve venous outflow
are exteriorizing the pedicle, intermittent drainage of short
saphenous vein, leaches, and the supercharging of the flap
by anastomosing the proximal end of the lesser saphenous
vein to a vein in the recipient defect. During the
procedures, the pedicles have been exteriorized and the
sleeve of deep fascia around pedicle have been preserved
that maintain the integrity of arterial and venous channels
and reduce this complication.

The limitations of this study include the time constraint,
small sample size, the limited theatre facilities, and skilled
manpower. As the study group is small in size, the findings
may not be representative to the reference population.

Conclusion

Among the several operative treatment modalities for the
reconstruction of soft tissue defects on the distal third of
lower extremity, the SSIF is a simple, safe, and single stage
procedure with easy dissection, short operating time, and
minimal morbidity. It provides a sensate and durable
coverage with reasonable aesthetic result. Hence, the
distally based superficial sural island flap is a versatile and
reliable flap for resurfacing soft tissue defects on the distal
lower extremity.
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Effects of Obesity on Peak Expiratory Flow Rate (PEFR) and
Forced Vital Capacity (FVC) Among Adult Bangladeshi

Introduction

Medical Students: A Cross-Sectional Study

Sardar MMR! , Pervin F2, Jolly SSS, Das JK4, Ali MS?
Abstract

Background: Obesity is defined as increase in body weight due to excess accumulation of body
fat. It is a major reason of morbidity and mortality as well as many non-communicable diseases.
Limited data is present about effects of obesity on pulmonary function of young healthy adults.

Objectives: The objective of this study was to observe the effect of obesity on peak expiratory
flow rate (PEFR) and forced vital capacity (FVC) of young adult Bangladeshi medical students.

Methods: A cross sectional analytical study was carried out in the Department of Physiology,
Khulna Medical College from January 2022 to December 2022. Study population was 48 young
healthy Bangladeshi medical students, out of them 28 were male and 20 were female in the age
group of 18-21 years. Study subjects were categorized on the basis of body mass index into normal
male, overweight and obese male, normal female, overweight and obese female. PEFR was
measured by mini-Wright’s peak flow meter and FVC was measured by Student’s spirometer. The
test of significance was calculated by using unpaired student-t test and correlation was done by
Pearson correlation test. P value at or below 0.05 was considered as significant.

Results: PEFR (liter/min) and FVC (liters) of normal male had no significant difference with
overweight and obese male. PEFR (liter/min) and FVC (liters) of normal female had no significant
difference with overweight and obese female. Body mass index (BMI) showed negative
correlation with PEFR and positive correlation with FVC in both male and female group.

Conclusion: No significant difference in lung’s function was observed between young adult
normal group and young adult overweight, obese group. It indicates that massive body fat
deposition is needed to reduce the lung’s function. However, PEFR and FVC of healthy adult
Bangladeshi medical students were near lower limit of normal range. It indicates the ethnic
variation of lung’s function and the necessity to establish reference range of lung’s function for the
Bangladeshi people. It was also observed that the effect of increased BMI was greater on peak
expiratory flow rate than vital capacity. However, it was a cross-sectional study with small sample
size. Longitudinal studies with larger sample size should be conducted in future for better
exploration of the effect of obesity on Lung’s function.

Key words: Obesity, PEFR, FVC, BMI, BSA
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Obesity is the most common metabolic disease in the
developed countries as well as in developing countries. It is
an important cause of mortality and morbidity across the
world.! Obesity decreases the expansibility of the lungs
and chest wall. It reduces the strength of respiratory
muscles, thereby decreases exercise capacity.

Obesity affects ventilation by decreasing movement of the
Diaphragm and ribs. Adipose tissue secrets large number
of cytokines and chemical mediators which increases the
risk of asthma, atopy and responsiveness of the airways.2
Peak expiratory flow rate (PEFR) is the peak flow of air
during single forceful expiration after a maximum forceful
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inspiration. It is expressed in Liters/minute. It is a cheap and
a simple test which is widely used to diagnose and classify
obstructive airway disease. It is used to evaluate the degree of
airway obstruction during acute asthma attack and often a
more reliable indicator than the patient’s history and exami-
nation findings.3

Vital capacity (FVC) is the maximum volume of air which
can be expired forcefully after a maximum forceful
inspiration. Vital capacity depends on lungs compliance,
Chest wall compliance, airway resistance and the strength of
the respiratory muscles.4 It is 20-25% lower in female than
male and the difference is due to smaller lung size in female.
Vital capacity is affected by age, sex, height and ethnicity.5
Reference values of pulmonary function are usually based on
populations having European background.# Effect of obesity
on lung function was verified previously but there is limited
data regarding young population and ethnic variation.! As a
result, the objective of the present study was to observe the
effect of obesity on peak expiratory flow rate and vital
capacity of young healthy adult Bangladeshi male and female
medical students.

Methods

This cross-sectional comparative study was done in Khulna
Medical College, Bangladesh from January 2022 to
December 2022. A total of 48 young healthy adult
Bangladeshi medical students were randomly selected.
Among them, 28 were male and 20 were female study
subjects. Inclusion criteria were healthy adults of both
gender, age between 18-21 years who do not have any
comorbidity. Underweight, athletes, smokers, alcoholics and
pregnant students were excluded from the study. Known case
of cardiovascular and respiratory disease, Hypertension,
Diabetes mellitus and any endocrine disease, hyperlipidemia,
oral contraceptive pills and anti-hyperlipidemic drug users
and patients having any chronic illness were excluded from
the study. Before recruitment, aim, procedure and benefit of
the study was explained and informed written consent was
taken from each study subject. Standing Height was recorded
without shoes in centimeters using standard height scale fixed
to the wall with moving head piece. Weight was recorded in
kilograms using standard weighing scale with minimal
clothing. Body Mass Index (BMI) was calculated by dividing
the body weight in kilograms with height in square meters.
Body surface area (BSA) was recorded by Dubois’s body
surface are chart.
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Peak expiratory flow rate was measured using mini-Wright’s
peak Flowmeter which was expressed as Liters per minute. To
avoid diurnal variations, measurement was done between 9
am to 11 am. The subjects were asked to sit comfortably and
then to inspire forcefully, followed by to expire forcefully into
the instrument’s mouthpiece with nostrils closed. Each
subject made three PEFR measurement and the highest value
was considered. Vital capacity was recorded by Student’s
Spirometer. The subjects sat comfortably facing the spirometer
and was asked to inspire forcefully to fill the lungs. Then the
nostrils closed with a nose clip and the mouthpiece held
firmly between the lips. Then the subject was asked to expire
forcefully all the air with maximum effort into the student’s
spirometer. Thereby the forced vital capacity was recorded in
Liters.

The study subjects consisted of 18-21 years old healthy male
and female, assigned into four groups: Group-I (male, normal
BMI: 18.5-24.99), Group-II (male, overweight, BMI: >
25.00-29.99 and obese, BMI: =30.00), Group-III (female,
normal BMI: 18.5-24.99) and Group-IV (female, overweight,
BMI: =25.00-29.99 and obese, BMI: =30.00). Overweight
and obese were mentioned in the same group due to small
sample size. Data was analyzed by computer using SPSS
software program. The test of significance was calculated by
using unpaired student-t test and correlation was done by
Pearson’s correlation test. P value less than 0.05 was
considered as significant.

Results

Comparison of demographic variables between male and
female subjects by weight in kg, height in meter, BMI in
kg/m2 and BSA in m2. Besides BMI, all the variables were
significantly higher in male than female. Comparison of
Peak expiratory flow rate (liters/minute) and forced vital
capacity (liters) between male and female subjects. All the
variables were significantly higher in male than female.
(Table I)

Comparison of demographic variables between Group-I
(normal male) and Group-II (overweight and obese male)
subjects by weight in kg, height in meter, BMI in kg/m2 and
BSA in m2. Besides height, all the variables were
significantly higher in overweight and obese male than
normal male. PEFR (liters/min) showed no significant
difference between Group-I (normal male) and Group-II
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(overweight and obese male). FVC (liters) showed no
significant difference between Group-I (normal male) and
Group-II (overweight and obese male). (Table II)

Comparison of demographic variables between Group-III
(normal female) and Group-IV (overweight and obese
female) subjects by weight in kg, height in meter, BMI in
kg/m2 and BSA in m2. Besides height, all the variables
were significantly higher in overweight and obese female
than normal female. PEFR (liters/min) showed no
significant difference between Group-III (normal female)
and Group-IV (overweight and obese female). FVC
(liters) showed no significant difference between Group-III
(normal female) and Group-IV (overweight and obese
female). (Table III)

BMI showed negative correlation with PEFR and positive
correlation with FVC in both male and female group.
(Table IV).

Table I: Comparison of demographic data and pulmonary
functions among male and female subjects (N=48)

Variables Male (n=28) Female (n=20) P value
Weight (Kg) 70.54+12.52 57751243 0.001"
Height (cm) 1.69+0.08 1.54+0.09 0.0001"
BMI (Kg/m2) 24.59+4.15  23.73+3.45 045
BSA (m2) 1.80+0.17 1.56+0.18 0.0001"
PEFR (Liters/minute) 491.79+77.61 3422547740 0.0001"
(300-600) (100-430)
FVC (Liters) 2.87+0.52 1.93+0.28 0.0001"
(1.6-3.7) (1.5-24)

Data were expressed as mean + SD. Range is mentioned
inside parenthesis.

The test of significance was calculated using unpaired
t-test. P-value at or below 0.05 considered as significant.
S = Significant, HS=highly significant, NS = not significant.

N = total number of study subjects. n = number of study
subjects in each group.

BMI = Body mass index. BSA= Body surface area.

PEFR = Peak expiratory flow rate. FVC = Forced vital
capacity.
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Table II: Demographic data and pulmonary functions of
male subjects (N=28

Variables Group-I (n=16) Group-II (n=12) p-value
Weight (kg) 61.88£6.72  82.08+8.28 0.0001"
Height (meter)  1.68+0.09 1.69+0.07 0.70"
BMI (Kg/m2))  21.62+0.75  28.55+3.41 0.0001"
BSA (m2) 1.70+0.14 1.94+0.10 0.0001"
PEFR (Liter/minute) 499.38+66.88 481.67492.13  0.56™
(350-600) (300-660)
FVC (Liter) 2.83.50+049 2.93+0.57 0.64"
(1.6-35) (1.6-3.7)

Data were expressed as mean + SD. Range is mentioned
inside parenthesis.

The test of significance was calculated using unpaired
t-test. P-value at or below 0.05 considered as significant.
S=Significant, HS=highly significant, NS= not significant.

N=total number of study subjects. n=number of study
subjects in each group.
BMI=Body mass index. BSA= Body surface area.

PEFR=Peak expiratory flow rate. FVC= Forced vital
capacity.

Table ITI: Demographic data and pulmonary functions of
female subjects (N=20)

Variables Group-III (n=12) Group-IV (n=08) p-value
Weight (kg) 51.17£3.07  70.13£1026  0.0001"
Height (meter) ~ 1.54+0.05 1.55+0.13 0.71%
BMI (Kg/m2))  21.25+041  27.45+241 0.0001"
BSA (m2) 1.48+0.06 1.68+0.23 0.01°
PEFR (Liters/minute) 345.42+93.89 337.50+48.62 0.82"
(100-430) (250-400)
FVC (Liters) 1.83.33+0.31 2.07£0.16 0.06"
(15-23) (1.8-2.4)

Data were expressed as mean + SD. Range is mentioned
inside parenthesis.

The test of significance was calculated using unpaired
t-test. P-value at or below 0.05 considered as significant.
S=Significant, HS=highly significant, NS= not significant.

N=total number of study subjects. n=number of study
subjects in each group.

BMI=Body mass index. BSA= Body surface area.

PEFR=Peak expiratory flow rate. FVC= Forced vital
capacity.
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Table IV: Correlation of Body mass index (Kg/m2) with
pulmonary function parameters in male and female subjects
(N=48)

Gender Variables ~ Correlation coefficient p-value
Male (n=28)  PEFR -0.291 0.13™
FVC +0.045 0.82"
Female (n=20) PEFR -0.093 0.69"
FVC +0.382 0.95

Correlation coefficient was calculated by Pearson correlation
test. + indicates positive correlation and — indicates negative
correlation.

P-value at or below 0.05 was considered as significant.
NS=Not significant.

N=total number of study subjects, n=number of study
subjects in each group.

PEFR=Peak expiratory flow rate. FVC= Forced vital
capacity.

Discussion

Obesity increases the risk of hypertension, metabolic
disorders, cardiovascular diseases and Lung problems. Fat
deposition in the chest wall decreases the expansibility of the
Lungs and chest wall. It also affects the function of the
intercostal muscles, thereby ribs movement. Fat deposition
around the abdomen decreases the descent of the Diaphragm
during inspiration. Decrease lungs and chest wall compli-
ance causes increase work of breathing.2 However limited
date is present about the effect of obesity on lung function
among young healthy adult Bangladeshi male and female.
As a result, the objective of the present study was to assess
the effect of obesity on pulmonary function among healthy
adult Bangladeshi male and female medical students.

In the present study, total forty-eight young healthy adult
male and female Bangladeshi medical students were
randomly selected and categorized into Group-I (male,
normal BMI), Group-II (male, overweight and obese),
Group-III (female, normal BMI) and Group-IV (female,
overweight and obese). Overweight and obese were included
in the same group due to shortage of adequate number of
study subjects in this group. Body mass index (BMI) was
used to identify the normal, overweight and obese because
BMI reflects the obesity. It represents both fatty mass and
lean tissue mass.2 Peak expiratory flow rate was measured
by mini-Wright’s peak flowmeter because it is cheap and
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user-friendly instrument which can assess the degree of
airflow.3-6 Vital capacity was measured by student’s spirom-
eter because it is widely used screening test for lung
function.# In the present study, it was observed that the male
had higher height, weight and body mass index in comparison
to female. Moreover, peak expiratory flow rate and forced
vital capacity were higher in male in comparison to female.
This finding is in agreement with Mishra et al, 2013.6. It
may be due to the fact that the male sex hormone increases
both the muscle mass and the muscular strength.

The normal Value of PEFR for the healthy adult male is
360-900 L/min and for female is 168-600 L/min.7 Vital
capacity of a healthy adult is in between 3 to 5 liters8. In the
present study, PEFR and FVC of the study subjects were
near lower limit of normal range. It may be due to the fact
that lung function widely varies among different ethnic
groups.? It indicates the necessity to establish reference
range for Bangladeshi people. Peak Expiratory Flow Rate
(PEFR) was introduced by Adornin in 1942 and was
recognized as an index of lung function in 1949. In the
present study, it was observed that the PEFR were higher in
male in comparison to female. This finding is compatible
with Babu et al, 201510, It may be due to the fact that male
have more muscle mass and muscular strength which
increases PEFR. On contrary, female have higher body fat
and lower body surface area which decreases PEFR. Moreover,
normal male medical students had non-significantly higher
PEFR in comparison to overweight and obese male. Similarly,
normal female medical students had non-significantly higher
PEFR in comparison to overweight and obese female. It may
be due to the fact that obesity increases airway resistance,
thereby reduces airflow.!1

In the present study, it was observed that FVC was higher in
male in comparison to female. This finding is compatible
with Choudhuri D and Choudhuris S, 2013.12, It may be due
to the fact that the strength of the respiratory muscles are
greater in male in comparison to female. It is also reported
that women have lower lung volumes.> In the present study,
forced vital capacity of normal male group showed no
significant difference with that of overweight and obese
male group. So, it is our assumption that only massive
central fat deposition around the abdomen reduces the FVC
by hampering the descent of the Diaphragm.!! In the present
study, FVC of normal female group showed no significant
difference with that of overweight and obese female group.
It may be due to the fact that female type of fat deposition
around breast, hip and thigh do not affect the lung’s function.
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In the present study, it was observed that BMI had negative
correlation with PEFR in case of both male and female. It
indicates that obesity reduces the air flow. However, in the
present study, BMI showed positive correlation with the
forced vital capacity in case of both male and female. BMI of
all the study subjects of the present study were less than 30
kg/m? and all the study subjects were young healthy adults
who belonged to 18-21 years. None of them had any
comorbid condition or risk factors. So, all of them had good
muscular strength. As a result, the findings indicate that only
massive fat deposition around the lungs and chest wall due to
obesity decreases the FVC by reducing the expansibility of
the lungs and chest wall.

One of the strengths of the study was enrollment of all
healthy adult BMI groups belong to same agel8-21 years.
Moreover, the study subjects of different BMI groups had no
comorbid condition. Furthermore underweight study
subjects were excluded from the study for better interpretation
of the results. On contrary, the limitation include small
sample size, specifically in overweight and obese group.
Moreover lung volumes and capacities were not recorded. In
addition, the relation of pulmonary function with other markers
of obesity like waist circumference, waist to hip ratio was
not explored. So, there is a need for conduction of
longitudinal studies with larger sample size, considering the

percentage and the distribution of body fat.

Conclusion

Present study showed that the PEFR and FVC were lower in
female than male. However, no significant difference in
lung’s function was observed between young adult normal
group and overweight, obese group. It indicates that only
massive body fat deposition during ageing reduces lung’s
function. Moreover, healthy adult Bangladeshi medical
students had PEFR and FVC near lower limit of normal
range which indicates the ethnic variation of lungs function.
It also indicates the necessity to establish reference range of
lungs function for the Bangladeshi people. It was observed
that the effect of increased BMI was greater on PEFR than
FVC. Due to limited information’s regarding the effect of
obesity on lung’s function among Bangladeshi people, this
study may be considered as an important baseline data for
further research with larger sample size.

Conflicts of interest: None.
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Introduction
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Abstract
Background: Wound infection is a major health problem that results in prolong hospital stay,
increased treatment cost and responsible for significant mortality and morbidity worldwide.

Objective: The aim of the present study was to isolate and identify the bacterial pathogens
causing wound infection and to determine their antimicrobial susceptibility profile.

Methods: This cross sectional study was conducted at the Department of Microbiology, Khulna
Medical College, Khulna from April 2018 to December 2020. 300 wound swab samples were
collected and inoculated into appropriate culture media. The bacterial pathogens were identified
by using standard microbiological methods. Antimicrobial susceptibility test were performed
using disc diffusion technique following Kirby-Bauer method.

Results: In this study 228 bacterial isolates were recovered from 300 samples showing an
isolation rate of 76% ,212(93%) were Gram-negative organisms and 16 (7%) were Gram-positive
organisms. Majority (28%) of culture positive cases were in age group51-60 years and 52.6%
were male. The predominant bacteria isolated from infected wounds were Pseudomonas 82 (35%)
followed by Klebsiella 59 (26%), Escherichia coli 35 (15%)Proteus 27 (12%). The Gram
negative isolates showed sensitivity to imipenem (93.54%) amikacin (83.87%)gentamicin and
piperacillin- tazobactum while they were least sensitive to third and fourth generation cephalo-
sporin.

Conclusion: Pseudomonas was the most frequently isolated pathogen from wound swab and the
antibiotic sensitivity pattern of various isolates help to assist the clinician in appropriate selection
of empirical antibiotics against wound infection.

Keywords: Antimicrobial susceptibility, Bacterial pathogen, Wound infection
J Khulna Med Coll. 2023; 2(1) : 24-29

A wound is an injury that breaks the skin or other body
tissue. Exposure of subcutaneous tissue following a loss of
skin integrity (i.e. wound) provides a moist, warm, and
nutritious environment that is conducive to microbial
colonization and proliferation!. The wound can be
colonized by a wide array of organisms and is influenced
by factors such as a type, depth, location, and level of

tissue perfusion and also the host immune status. Wound
infection is a major health problem that results in sepsis,
prolong hospital stay, increased treatment cost and are
responsible for significant mortality and morbidity world-
wide2. Wound infection can be caused by variety of organ-
isms like bacteria, virus, fungi and protozoa and may co-exist
as poly microbial communities.Organisms commonly found

SR

Corresponding Author:

Srabonti Ghosh, Lecturer, Department of Microbiology. Khulna Medical College, Bangladesh.

Md. Din-Ul Islam, Professor & Head, Department of Microbiology. Khulna Medical College, Bangladesh.

Shahanaz Pervin, Associate Professor, Department of Microbiology, Khulna Medical College, Bangladesh.

Rana Kumar Biswas, Assistant Professor, Department of Paediatric Gastroenterology & Nutrition, Khulna Medical College, Bangladesh.
S.M. Masudur Rahman, Assistant Professor, Department of Microbiology, Khulna Medical College, Bangladesh.

S.M. Tushar Alom, Assistant Professor, Department of Microbiology, Khulna Medical College, Bangladesh.

Dr. Srabonti Ghosh, Lecturer, Department of Microbiology, Khulna Medical College, Bangladesh. Email:sr.gh.doc@gmail.com

Received : 25/02/2023

Accepted : 18/03/2023

24



J Khulna Med Coll

in infected wounds include Gram positive cocci such as S.
aureus, Streptococcus spp, Gram negative bacilli mostly
Acinetobacter, E. coli, Proteus spp , Klebsiella spp ,
Pseudomonas aeruginosa and anaerobic bacteria such as
Propionibacterium spp3 . Regional and local variations
occur among causative microorganisms of wound
infection. Thus clinician should be aware of causative
agents and their antimicrobial susceptibility profile in their

locality.

Antibiotic resistance among bacteria is becoming more and
more serious problem throughout the world. This is
particularly worse in resource poor countries where sale of
antibiotics is under poor control. The widespread and
prolonged use of antibiotics lead to the emergence of
resistant bacterial pathogens in wound infections
contributing to high morbidity and mortality rates4.
Antibiotic resistance emerges commonly when patients are
treated with empiric antimicrobial drugs. Monitoring of
resistance patterns in the hospital is needed to overcome
these difficulties and to improve the outcome of serious

infections in hospital settings>.

The antibiotics resistant pathogens are acquired from either
health care setting environment, health care personnel, or
inpatients . If the local antimicrobial susceptibility data are
not available, the chances of haphazard use of antibiotics
will be high. As a result, the rate of drug resistance will
increase causing a serious problem. Information on
bacterial pathogens including their antibiotic sensitivity
pattern from inpatient is limited in Khulna Medical
college hospital. Hence the present study was carried out to
identify the causative agent of wound infection and
antibiotic susceptibility pattern of the isolates, which will
be beneficial as guidance for medical practitioners to select
empirical antimicrobial therapy and on the implementation
of infection control measures that plays an important role
in minimizing the emergence rate of antimicrobial
resistance.

Materials and Methods

This cross sectional study was carried out in the department
of Microbiology, Khulna Medical College, Khulna from
April 2018 to December 2020. Total 300 specimens
consisting of wound swabs, pus, purulent exudates or
wound discharge were collected from indoor patients of

Vol. 02, No. 01, April 2023

various clinical wards of Khulna Medical College Hospital.
Clinically diagnosed patients of all ages and of both sexes
having wound infection with pus or discharge draining
from infection site or wounds having any signs of infection
(pain or tenderness, localized swelling, redness or heat) or
the wound that has not healed within ten days after the
injury were included in the study. Swab of wound secre-
tion/pus, purulent exudates, or wound discharge was
aseptically collected using sterile cotton swab from each
study participant and then swab was taken in a sterile test
tube and transported immediately to the microbiology
laboratory. The samples were inoculated into Blood agar
media, MacConkey agar media and Nutrient agar media®.
All the plates were incubated aerobically at 370C for 18-24
hours. Isolation and identification of different bacteria were
done by standard microbiological procedures, including
colony morphology, Gram staining and biochemical tests’.

Antimicrobial susceptibility testing was carried out by
Kirby-Bauer disc diffusion technique using Mueller Hinton
agar media and zone of inhibition were measured as
recommended by the Clinical and Laboratory Standard
Institute. (CLSI) guidelines 20188. The reliability of the
findings was guaranteed by implementing quality control
measures throughout the whole processes of the laboratory
work. The reference strains used as control were E. coli
(ATCC 25922), P. aeruginosa (ATCC 27853), and
Staphylococcus aureus (ATCC 25923).9

The following antibiotic discs from Oxoid Ltd. UK, were

(15pg), (30ug),
Ceftazidime (30pg), Cefepime (5ug), Ciprofloxacin (5ug),

used, Azithromycin Ceftriaxone
Amoxyclav (30pg), Gentamicin (10pg), Amikacin (30ug),
Imipenem(10ug) , Vancomycin (30 ug) , linezolid (30 ug)
and piperacillin+tazobactum (10 pg). Data were compiled
and analyzed with SPSS version 20 statistical software.
Before starting the study ethical clearance was obtained
from the concerned authority of Khulna Medical College.
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Results

Among 300 samples from wound infection, 228(76%)
yielded bacterial growth, and remaining 72(24%) were
culture negative (Figure 1).Both female (47.4%) and males
(52.6%) had nearly comparable infection rates(Figure
2).0ut of these culture positive cases, majority 64(28%)
were in the age group of 51-60 years (Table 1). The most
frequently isolated bacteria were Pseudomonas spp .80(
35%), followed by Klebsiella 59(26%), Escherichia coli
35 (15%), Proteus spp. 27 (12%), Staphylococcus aureus
14 (6%), Acinetobacter 11(5%) and Enterococci 2(
1%)(Table II.) Pseudomonas showed lowest sensitivity to
almost all of the drugs except imipenem which was 82%
sensitive, followed by piperacillin-tazobactum 73%,
amikacin 47% and aztreonam 48%. Klebsiella showed
71% sensitivity to imipenem and 38% sensitivity to Amik-
acin, and 33% sensitive to gentamicin, The sensitivity of
Escherichia coli to imipenem was 71%, amikacin 71%,
gentamicin 62% and low level of sensitivity was found to
aztreonam (28%) and ciprofloxacin (28%). Imipenem was
the most sensitive drug for Proteus 77% and Acinetobacter
61% .Other drugs like ceftriaxone, cefepime, ceftazidime
showed lowest sensitivity below 10% to Acinetobacter
(Table 1II). Among the
Staphylococcus aureus were found highly sensitive to
linezolid (92%), vancomycin (85%), amikacin (78%), and
gentamicin (78), doxycycline (71%) and low sensitivity

Gram positive isolates

were found in commonly used antibiotics like
(35%), (21%)  and

azithromycin (7%). Enterococci showed highest sensitivity

ciprofloxacin amoxyclav
to linezolid (100%), vancomycin (100%) and also
clindamycin (100%). Lowest sensitivity was found to
ciprofloxacin (0%) and azithromycin (0%). (Table IV)

Growth
6%

Figure 1: No growth and growth distribution (N=300)

Vol. 02,No. 01, April 2023

Figure 2: Male and female distribution

Table I: Age distribution and frequency of positive growth

(N=228)

Age distribution in yrs Number of patient Percentage
0-10 01 04
11-20 11 4.8
21-30 23 10.08
31-40 34 14.9
41-50 50 219
51-60 64 28.07
61-70 33 144
71-80 09 39
81-90 02 0.8
91-100 1 04

Table II: Organisms isolated from wound swab (N = 228)

Gram negative isolates Gram positive isolates isolates

Name Number (%) Name Number (%)
Pseudomonas  80(35%) Staphylococcus aureus 14(6%)
Klebsiella 59(26%) Enterococci 02(1%)
Escherichia coli  35(15%)

Proteus 27(12%)

Acinetobacter 11 (5%)

Total 212(93%)  Total 16(7%)
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Table III: Antibiotics sensitivity pattern of Gram negative
bacteria (n=212)

Antibiotics Pseudomonas Klebsiella E.coli Proteus  Acinetobacter
(n=80) (n=59) (n=35) (n=27) (n=11)

IPM 66(82%)  42(71%) 25(71%) 21(77%) 6(61%)

AK 38(47%)  23(38%) 25(71%) 5(18%)  2(18%)
AT 39(48%) 203%)  10(28%) 4(14%)  2(18%)
AZM  11(13%)  46%) 308%) 13%)  3(27%)
CPM  2430%) 508%) 5(14%) 6(22%) 0(0%)
CIP  26(32%) 7(11%) 12(28%) 4(14%)  1(9%)
AMC  1(1%)  4(6%) 205%) 13%)  00%)
CRO  4(5%)  20B%) 6(17%) 2(1%)  00%)
TZP  59(73%) 13(22%) 10(28%) 8(29%) 0(0%)

GEN  23(28%)
CAZ  21(26%)

2033%) 22(62%) 3(11%)  1(9%)

311%)  13(37%) 2(7%)  1(9%)

Table IV: Antibiotic sensitivity pattern of Gram positive
bacteria (n=16).

Antibiotics S.aureus (n=14) Enterococci (n=2)
Vancomycin 12(85%) 2(100%)
Linezolide 13(92%) 2(100%)
Ciprofloxacin 5(35%) 0(0%)
Doxycycline 10(71%) 1(50%)
Clindamycin 8(62%) 2(100%)
Penicillin 0(0%) 0(0%)
Azithromycin 1(7%) 0(0%)
Amoxyclav 3(21%) 1(50%)
Amikacin 11(78%) 1(50%)
Gentamycin 11(78%) 1(50%)
Discussion

Wound infections are underestimated problems that result
into a chronic disease. The control of wound infections is
becoming difficult due to widespread bacterial resistance
to antibiotics. A changing pattern of isolated organisms and
their antimicrobial sensitivity varies from hospital to
hospital and region to region is a usual feature.

Vol. 02, No. 01, April 2023

In the present study, 228(76%) bacterial pathogens were
isolated from300 samples. Almost similar isolation rate
was reported by Afroz et al(2020)72.4% and Dhakal et
al(2017) 78.1%10.11, In our study, Gram negative bacilli
was the most predominant pathogenic bacteria from wound
sample which was similar to the other studies done by
Abedin et al(2022) & Omoyibo et al(2018)12.13, This high
rate of Gram-negative and low rate of Gram-positive
isolates from wound may be due to high number of cases
included from inpatients in the present study compared to
outpatients. This may probably contribute high number of
Gram-negatives than Gram-positives.

In this study, the most common bacterial isolates were P.
aeruginosa, which is similar to the findings of Pondei et
al (2013) and Deboral et al(2020)14.15, Another studies in
Bangladesh done by Sultana et al (2015 )& Alam et al
(2021) showed that the most frequently isolated bacteria
were Staphylococcus aureus!0.17, This difference may be
due to variation in common nosocomial pathogens inhabitant
in different hospital set up. The organisms most frequently
involved in surgical infections change from time to time,
and also vary with hospital settings. The incidence of
Pseudomonas aeruginosa in postoperative wound infection
is becoming more serious in developing countries because
of relaxation in general hygienic measures, mass production
of low quality antiseptic and medicinal solutions for
treatment, difficulties in proper definition of the responsibility
among the hospital staff. High prevalence of P. aeruginosa
in the clinical samples of our study may be due to the fact
that the type of samples (swabs samples of the site of
infection) and health care managements is different with
those of other investigations. In fact, the presence of
environmental pollution, especially in the hospital environ-
ment as well as lack of optimal disinfection of instruments
and equipments of hospitals may be the reasons for the
high prevalence of P. aecruginosa (35%) in wound swab of
our study. In our hospital due to lack of adequate bed, most
of the patient have to stay in floor, which may be the cause
of spread of these bacteria in hospital personnel.

In this study, majority (28%) of wound infection cases were
within the age group of 51-60 years. This is in agreement
with a study done by Azzah S(2022)18 . This may be due to
age related alterations in both arm of immunity, the
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innate and adaptive immune systems, which reduce their
ability to combat infection!9.

The bacteria Pseudomonas (35%), was the most predominant
isolates were found in our study that exhibited the highest
sensitivity to imipenem (82%) , piperacillin+tazobactum
(73% ) and aztreonam (48%) and amikacin (47%), while
showed the lowest sensitivity to antibiotics, amoxyclav
(1%), ceftazidime(26%) ciprofloxacin (32%), similar with
Ranjan,et al20. Klebsiella showed highest sensitivity to
imipenem(71%), amikacin(38%), gentamicin (33%) and
piperacillin+ tazobactum(22%), on the other hand reduced
sensitivity to ciprofloxacin(11%), ceftriaxone (3%),
ceftazidime(11%) and amoxyclav (6%) which which was
in line with study done by Tarana et al2l. In our study,
Gram negative rods showed reduced sensitivity to fourth &
third generation cephalosporins like cefepime (0-30%)
ceftriaxone (0-6%) and ceftazidime (1-21%) , which
coincided with findings of Shahidullah et al22. Among the
b-lactams, high resistance was seen by gram-negative
bacteria to even fourth-generation cephalosporins whereas
carbapenems are still sensitive. Cephalosporin resistance
among Gram-negative bacilli can be the result of induction
of chromosomal 3-lactamases after exposure to the antibiotic.
This may be due to the fact that third and fourth generation
cephalosprins have been used for long period in this
country. So due to indiscriminate and overuse of these
drugs over this organisms have developed resistance. High
resistance rate was also observed for ciprofloxacin. The
most effective antibiotics in this study were imipenem,
amikacin and gentamicin.

In this study, Staphylococcus aureus showed 92% sensitive
to linezolid, 85% to vancomycin, 78% to amikacin,
gentamicin followed by 71% to doxycycline and less sensitivity
were found in ciprofloxacin (35%), amoxyclav (21%) and
azithromycin(7%).The high sensitivity of Gram positive
bacteria to vancomycin , linezolid , doxycycline and

gentamicin has also been reported by other authors as

Vol. 02, No. 01, April 2023

well23. Remarkable susceptibility of Staphylococcus
aureus to vancomycin, linezolid, amikacin and gentamicin
may be due to lesser use of these antibiotics as a result of
their less availability, cost and toxic effect.

Such high antimicrobial resistance is probably promoted
due to selective pressure exerted on bacteria due to numerous
reasons like non adherence to hospital antibiotic policy,
excessive and indiscriminate use of broad-spectrum
antibiotics, lack of infection control policy.

We acknowledged certain limitations of our study. Firstly,
anaerobic cultures were not done due to lack of equipment
and funds. Thus, anaerobic bacteria, which are also
important in wound infections, could not be isolated.
Secondly, current CLSI guidelines recommend colistin
susceptibility testing by estimation of MIC because the disc
diffusion test does not detect low -level resistance. So
colistin susceptibility could not be detected in our study
due to lack of facility.

Conclusion

The findings of this study showed that Pseudomonas was
found to be the predominant among all of the isolates of
wound infections and showed highest sensitivity to imipenem,
amikacin followed by piperacillin-tazobactum. Among the
Gram negative bacilli Escherichia coli , Klebsiella are the
most common bacteria causing wound infection. Most of
the Gram negative isolates were highly sensitive to
imipenem, amikacin, gentamycin. So this knowledge of the
most likely causative organisms and prevailing drug
susceptibility pattern of this study may be helpful in
deciding empirical therapy to reduce mortality and morbidity
in wound infections. Therefore, periodic surveillance of
microbial profile and their antimicrobial sensitivity pattern
in the study region is essential for efficient wound infection
management with appropriate antibiotics, in attempt to
contain antimicrobial resistance.

Conlflicts of interest: None
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Stem Cell Therapy for Ischemic Heart Failure

Kamal MM!, Rina MNN?

Abstract

Patients having ischemic heart failure are at risk of development of heart failure with reduced
ejection fraction. Now a days regenerative medicine is getting interest at regenerating and repair-
ing ischaemically damaged myocardium through stem cell therapy. Stem cells are traditionally
isolated from bone marrow and demonstrate excellent safety in clinical practice. Stem cell-based
therapy is currently tested in several clinical trials of ischemic heart failure suggest that stem cell
therapy become an important new tool in heart failure management.

Key words: Stem cell therapy, Heart failure.

Introduction

Ischaemic heart disease is a major health problem
worldwide. The prevalence and incidence of ischaemic
heart disease is increasing day by day. Patients having
coronary artery disease, vulvular heart disease, myocardial
and other cardiac disorders are at risk of development of
heart failure with reduced ejection fraction. Despite
numerous pharmacological interventions and invasive
therapeutic techniques, therapeutic options for end stage
heart failure remain limited to left ventricular assist device
and organ transplantation. So the patients and physicians
are seeking an alternative treatment strategy. Regenerative
medicine may bring hope here.

The pathology of heart failure includes intrinsic defects of
contracticity of cardiac muscle due to the molecular
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pathology, defect in energy production, extrinsic defects to
cardiac musle cells, such as interstitial fibrosis affecting
the compliance of the heart and myocyte loss unmatched
by myocyte replacement. The ischemic loss of myocardium
initiates a detrimental cascade of events including formation
of a noncontractile scar, ventricular wall thickening,
haemodynamic overload, ventricular remodeling, heart
failure and eventually death.

Therefore, new and more efficient heart failure therapies
are headed including those with the ultimate goal of restoring
function by regenerating and repairing damaged
myocardium. Stem cell therapy offers the most promise in

this regard.
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Stem-Cell Types

Stem cells are defined as cells that are clonogenic (capable of
producing exact duplicates), self-renewing (capable of
dividing indefinitely), and potent (capable of differentiating
into multiple cell lineages).6 Several generations of stem
cells can be distinguished, according to their potential for
differentiation, as being totipotent, pluripotent, multipotent,
or unipotent.7Stem cells in the very early stages of embryonic
development are often referred to as totipotent, or omnipotent.
Totipotent cells can give rise to any type of cell: cells of the
trophoblast and cells of the 3 germ layers (endoderm,
mesoderm, and ectoderm), all of which are necessary for
complete embryonic development. Stem cells that can give
rise to cells of all 3 embryonic germ layers but not to
trophoblasts are considered pluripotent. Three types of
pluripotent stem cells can be derived from the mammalian
embryo: embryonic stem (ES) cells, embryonic germ (EG)
cells, and embryonic carcinoma (EC) cells. The ES cells are
derived from the inner cell mass of the blastocyst at day 5
post-fertilization. The EG cells are derived from embryonic
genital ridges at 9.5 to 12.5 days post-coitus. Both ES and
EG cells can develop into cells of the 3 germ layers. The EC
cells emerge from undifferentiated parts of germ cell tumors;
they are also less able to differentiate, are usually aneuploid
(that is, having varying amounts of DNA), and are malignant
in laboratory animals.®'* Stem cells that give rise to cells of
different lineages within a single germ layer are considered
multipotent. However, when injury occurs, this small pool of
stem cells can no longer produce sufficient amounts of
tissue-specific cells. This has led to the hypothesis that bone
marrow stem cells (BMSCs) are mobilized from the bone
marrow (central pool) and directed to the injured tissue or
organ. Tissue-specific progenitor (unipotent) stem cells arise
from multipotent cells. After a limited number of divisions,
unipotent stem cells begin to differentiate and give rise to
cells of specific tissue types. These tissue-specific cells then
impart function and structure to tissues and organs by
becoming their integral units.!!

Stem-Cell Differentiation

At present, there are 4 accepted theories to explain the differ-
entiation of adult stem cells into tissue-specific cells. None
of them are mutually exclusive. The 1st theory posits a
putative primordial equivalent of the embryonic stem cell
(the so-called “stem cell of all stem cells”); the antigenic
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signature of this cell has recently been defined as CD34—,
CD44-, CD45-, c-kit—, and major-histocompatibility-complex
(MHC) classes I and I1.° This primordial equivalent can be
found in bone marrow and peripheral blood and can give rise
to various lineage-restricted stem cells.%!! The 2nd theory
posits several types of circulating lineage-restricted adult
stem cells. The 3rd theory is grounded on the assumption that
already differentiated tissue-specific cells regain the properties
of a stem cell through a process of dedifferentiation and
subsequent redifferentiation into new cells of another
tissue.6 This theory goes against the long-held belief that
adult stem cells are tissue-specific cells that can differentiate
only into cells of the tissues in which they reside.The 4th
theory, which is supported by most experimental and clinical
data, suggests that circulating hematopoietic stem cells
(HSCs) predestined to become primarily hematopoietic cells
can, under certain circumstances, deviate from that predestined
pathway in a process called transdifferentiation.>!*!! The
molecular mechanisms involved in this process remain very
obscure and are the focus of intensive research efforts, but
further discussion of these mechanisms lies beyond the
scope of this review.Although it is theoretically possible for
hybrid tetraploid cells to somehow regain the tetraploid
karyotype in a diploid state (thus masking the occurrence of
cell fusion), the fact remains that cell fusion has a very low
estimated frequency of 1:10,000 to 1: 100,000. Therefore, it
is highly unlikely that cell fusion would account for the
extensive tissue regeneration that has been achieved with
stem-cell therapy.10Therapeutic stem-cell transplantation is
founded on 2 principal assumptions: first, as already
mentioned, that heart failure is due to the irreversible loss of
a critical number of cardiomyocytes; and second, that the
function of the infarcted heart can be improved by repopulat-
ing areas of dead myocardium with new contractile cells.'
Unfortunately, spontaneous multiplication of cardiomyocytes
in areas surrounding an infarct cannot completely
compensate for lost cells,” and the conversion of in-scar
fibroblasts to contractile cells requires a complicated,
time-consuming process of genetic manipulation that, to
date, has not been shown to result in the generation of
functional myocytes that can integrate themselves into the
surrounding viable myocardium. Therefore, obtaining
contractile cells from an exogenous pool and engrafting
them into post infarction myocardial scar tissue seems to be

the best solution.''
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Potential Sources of Cardiac Stem Cells

To restore function to nonviable infarcted myocardium,
optimal stem-cell transplantation (also called cell cardiomyoplasty)
should generate contractile cells that integrate both functionally
and structurally into the surrounding viable muscle. This
integration occurs via the formation of cell-to-cell contacts
such as cardiac-specific intercalated discs consisting of
desmosomes and gap junctions. The desmosomes give
myocardial tissue the necessary physical strength; the gap
junctions, which consist of the cardiac muscle-specific
protein  connexin, enable communication between
cardiomyocytes that results in coordinated and synchronous
contraction of myocardial tissue. The contractility of
engrafted cells can occur naturally (for example, in the case
of fetal cardiomyocytes or skeletal myoblasts) or be induced
by transdifferentiation (for example, in the case of adult stem
cells). Endothelial cells and fibroblasts have also been used
to restore function to nonviable myocardium, but the results
have been substantially inferior to those achieved with

contractile cells.! >3

Embryonic Stem Cells

Embryonic stem cells are very conducive to stem-cell
transplantation therapy, mainly because they are pluripotent.
These cells are also weakly immunogenic, since they express
only moderate amounts of MHC class I and no MHC class 11
proteins, and they can readily differentiate into nearly any
cell in the body.!®!7 In vitro differentiation of ES cells into
cardiomyocytes occurs in embryoid bodies. This differentia-
tion can be divided into 3 stages: early, intermediate, and
terminal. In the early stage, pacemaker-like cells are
produced, and in the intermediate stage, atrial and
ventricular cells and cells of the heart conduction system
develop. During the terminal stage, well-organized bundles
of myofibrils can be observed with clearly distinguishable A,
I, and Z bands, and intercalated discs that contain
desmosomes and gap junctions. Cardiomyocytes derived
from terminally differentiated ES cells respond to 3-adrener-
gic stimulation in vitro 3

Fetal and Neonatal Cardiomyocytes

Fetal and neonatal cardiomyocytes are not true stem cells,
since they are already differentiated and do not, in practical
terms, divide. Nevertheless, they can be used for cell
cardiomyoplasty in ischemic myocardium. These cells are
obtained from fetal and neonatal hearts, respectively, and
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then grown in tissue cultures. In animal models of myocardial
infarction (MI), the cells have been successfully engrafted
through epicardial injection into ischemic myocardium.
These cells have also been shown to connect with host
cardiomyocytes through intercalated discs containing
desmosomes and gap junctions—a sign of their structural
and functional integration into the host myocardium.

Skeletal Myoblasts

Histologically, skeletal myoblasts (SMs) are committed
progenitors of skeletal muscle cells. Normally, they reside
under the basement membrane of skeletal muscle fibers,
where they remain quiescent until recruited for repair or
regeneration of damaged muscle tissue. Skeletal myoblasts
were the Ist potential cardiac stem cells to be explored
extensively because of their autologous origin, high
proliferative potential, commitment to a myogenic lineage,
and resistance to ischemia. The last property is an especially
important one for cells intended for implantation in the
hypoxic environment of a postinfarction scar.!?!?? Studies
in rats and human beings confirmed that implanted SMs
could repopulate scar tissue, resulting in ventricular wall
thickening, elevated ejection fraction, and improved
contractility.5 21-23 However, as shown by fluorescent studies,
the engrafted cells also developed a peculiar phenotype of
hyperexcitable myotubes with contractile activity that was
completely unaffected by neighboring cardiomyocytes >
Other investigators found that SM-derived cardiomyocytes
did not necessarily integrate into the surrounding host
myocardium, as evidenced by the normal expression in vitro
versus downregulated expression in vivo of 2 key proteins
involved in electromechanical cell integration N-cadherin
and connexin 43.2 Therefore, the contribution of SM-derived
cardiomyocytes to improved cardiac function cannot be

explained in terms of electromechanical integration.*

Bone Marrow Stem Cells

Bone marrow is composed of various types of cells of
specific phenotypes and function. Bone marrow cells can be
transplanted either as total, unfractionated bone marrow or as
a well-defined subpopulation of BMSCs.!?” Bone marrow
has recently gained attention as a potential source of
multipotent stem cells for cell cardiomyoplasty, particularly
because of its easy accessibility, autologous origin, and
ability to transdifferentiate into either myocardial or vascular
cells.Total unfractionated bone marrow is usually aspirated
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from the iliac crest and immediately injected into damaged
myocardium. Although this approach seems very simple,
feasible, and straightforward, it is not effective. Studies in
sheep showed no improvement in regional or global cardiac
function after injection of unfractionated bone marrow into
scar tissuel and no hemodynamic improvement after
injection into infarcted myocardium. Another, slightly more
complicated method is to inject a well-defined sub population
of multipotent BMSCs into damaged myocardium. Preclinical
results suggest that this approach is effective, although
hematopoietic subpopulations appear to be more effective
than nonhematopoietic subpopulations?-°:
model of MI, a nonhematopoietic subpopulation of BMSCs
(CD34-, c-kit+, Sca-1+) known to re-generate the hemato-
poietic system was shown histologically to regenerate and

in a mouse

revascularize cardiac tissue. In other mouse studies.’' a
hematopoietic subpopulation of BMSCs (CD34+, lin—,
c-kit+), containing both short-term repopulating progenitor
cells and long-term repopulating HSCs, was shown to regen-
erate ischemic myocardium. It is currently believed that
long-term repopulating HSCs can transdifferentiate into
cardiomyocytes and endothelial cells, making them capable
of mediating the regeneration of damaged myocardium.*! In
1 study,”? fluorescently labeled CD34+, lin—, c-kit+ HSCs
were injected into healthy myocardium adjacent to an infarct
that had been induced several hours earlier by left coronary
artery occlusion. Nine days later, a new band of myocardium
occupying 68% of the infarcted area and extending across
the entire infarct had appeared in 40% of the experimental
cases. Further histologic analysis of the new myocardium
revealed small fetal-like cardiomyocytes that were positive
for A-actinin (a protein specific for cardiac and skeletal
muscle); cardiac-specific myosin; several transcription
factors known to promote stem-cell differentiation and
activate cardiac gene programs (GATA-4, MEF2, and
Csx/Nkx 2.5); and connexin 43 3! Thirty-six percent of the
fluorescently stained cardiomyocytes were also positive for
BrdU, a sign that the HSC-derived cardiomyocytes were at 1
point mitotically active. Nineteen percent of fluorescent cells
were also positive for Ki-67, a marker of active cell
cycling®> The investigators also identified fluorescent
endothelial and smooth muscle cells in the new myocardial
tissue, indicating that revascularization accompanied
myocardial regeneration. Improved cardiac function was
confirmed by hemodynamic studies that showed a 30% to
40% improvement in left ventricular systolic and diastolic
pressures after HSC injection. As further proof that HSCs

Vol. 02, No. 01, April 2023

were responsible for the therapeutic effects, it was shown
that the lin—, c-kit+ subpopulation could not reconstitute
bone marrow in irradiated animals and therefore does not
contain HSCs.'>??3132 The mobilization of HSCs from bone
marrow can apparently be enhanced by cytokine factors, as
shown by studies in a rat model of MI.?®*!* Treatment with
cytokine stem-cell factor (SCF)—which binds to the c-kit
tyrosine kinase receptor, and granulocyte colony-stimulating
factor (G-CSF) led to a 250-fold increase in circulating
HSCs. This in turn resulted in a band of new myocardium
that occupied 76% of the infarct, a 61% reduction in 30-day
mortality (from 78% to 17%), and substantially improved
cardiac function. The phenotypes of engrafted cells included
developing cardiomyocytes, endothelial cells, and smooth
muscle cells. These results, together with those discussed
above, suggest that lin—, c-kit+ cells can improve both
short- and long-term outcomes of ischemic cardiomyopathy
by transdifferentiating into physically and functionally
integrated cardiomyocytes and vascular cells. Recently,
multipotent mesenchymal stem cells (MSCs) have gained
attention for their therapeutic potential. Also known as bone
marrow stromal cells, MSCs are self-renewing clonal
precursors of nonhematopoietic tissues derived from meso-
dermal germ layer. They are relatively easy to obtain from
autologous bone marrow, to expand in vitro without sacrificing
multipotency, and to cryopreserve for future use. At the
Texas Heart Institute, allogeneic MSC injections were
performed in a canine model of chronic ischemia induced by
ameroid constriction. The MSCs differentiated into smooth
muscle cells and endothelial cells, which resulted in
increased vascularity and improved cardiac function both at
rest and under stress. These results suggest that the ischemic
burden of the left ventricle decreased after cell therapy.

Other Stem Cells

In addition to the stem cells already discussed, other sources
of cardiac stem cells are currently under investigation. These
include peripheral blood CD34+ cells, endothelial progenitor
cells, fibroblasts, and cardiac progenitor cells.

Procedure

Stem cells can be delivered into the ischemic myocardium
either by invasive or by noninvasive means. Invasive
epicardial injection is done on a surgically exposed heart.
Then, depending on the protocol used, cardiac stem cells
are injected into the infarction itself or into the viable
myocardial tissue surrounding it. However, in light of the
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trend toward less invasive diagnostic and therapeutic proce-
dures, percutaneous approaches are under investigation.
Catheter-based
technically feasible and functionally efficient, has been

trans-endocardial injection, which is
widely confirmed to be accurate for delineating and identifying
scarred and viable myocardium and for differentiating
degrees of infarct transmurality. The electromechanical
mapping platform offers a benefit over surgical and
intracoronary approaches, because the viability of the site
can be determined before each injection. Injections can
then be limited to targeted, viable areas of hibernating
myocardium. Many treated sites in patients with ischemic
heart failure are in areas of totally occluded epicardial
vascular beds, making intracoronary delivery impossible.
Furthermore, potential ischemia provoked by coronary
manipulation is avoided with use of this method. This
approved procedure seems safer for these chronically ill,
high-risk patients because it avoids associated surgical
morbidity and mortality. Catheter-based infusion through
the coronary sinus is under study but is currently limited in
its clinical application. There have been sporadic reports of
successful intracoronary injections of stem cells during
open-heart revascularization procedures, but larger trials
are needed. Also under consideration are noninvasive
methods of targeting the ischemic myocardium with stem
cells that take advantage of endogenous mechanisms.
Recent studies in a rat model showed that endogenous
signaling via cytokines can enhance mobilization, homing,
and trans-differentiation of stem cells.!! Two possible
explanations for this have been proposed. In the 1st mechanism,
cytokines are released into the blood in response to cellular
necrosis in the injured myocardium; from there, they
mobilize BMSCs to enter the peripheral circulation. The
mobilized stem cells then home in on adhesive receptors
presented by the injured tissue and, once there, begin to
differentiate into tissue-specific cells (that is, cardiomyo-
cytes). In the 2nd mechanism, stem cells from the bone
the body,
constantly traveling through all kinds of tissues. When

marrow continually circulate throughout

myocardial injury occurs, the stem cells exit the circulation
at the injury site and infiltrate. Both mechanisms assume
that stem cells originate in a common pool (that is, the bone
marrow), as discussed above.!! Despite their relatively
high efficiency, all of the above-mentioned delivery methods
are hampered by a major limitation of cell cardiomyoplasty,
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namely, cell death. As many as 90% of transplanted cells
die shortly after implantation as a result of physical stress
from the implantation procedure itself, myocardial
inflammation, or myocardial hypoxia. This does, however,
suggest ways to improve the timing of cell cardiomyoplasty.
Therapy too soon after an ischemic episode, when the
damaged tissue is still inflamed, may increase the risk of
cell death; therapy too late may decrease the chances of

reverse myocardial remodeling.!

Researches about stem cell therapy for ischemic heart
failure

Early results from phase I human trials of stem-cell therapy
for ischemic heart disease are beginning to emerge. In 1
trial, 10 patients who had experienced MI were treated by
bypass surgery and were also injected with skeletal
myoblasts derived from the musculus vastus lateralis into
the post infarction scar. The combined therapy resulted in
ventricular wall thickening across 60% of the treated
ischemic myocardium and improved systolic function. In
general, this combined therapy was also safe and effective,
although 4 patients did have some ventricular tachycardia
that was apparently due to the stem-cell transplantation. No
definite conclusions can be drawn about the benefits of the
stem-cell therapy itself wuntil larger, multicenter,
randomized, controlled studies that do not involve concom-
itant revascularization can be done. In another trial,’! 6
patients who had experienced MIs underwent implantation
of autologous BMSCs into peri-infarction regions during a
coronary artery bypass grafting procedure. After 9 to 16
months of follow-up, the patient-reported exercise capacity
and the mean ejection fraction had noticeably improved in
all cases, and no ventricular arrhythmias had occurred. In 5
patients, myocardial perfusion scans showed significant
improvement in cardiac function (mean ejection fraction
increased from 0.37 to 0.48).In a controlled trial,'® patients
who had suffered an acute MI were treated with BMSCs
that were delivered to infarcted areas by a high-pressure
balloon catheter 5 to 9 days after the ischemic event. The
delay between MI and treatment was due to the time
required to aspirate, separate, harvest, and culture the stem
cells. When compared with untreated control patients at
3-month follow-up, the treated patients showed no change
in ejection fraction. However, they did have a significant
reduction in infarct size and a significant increase in stroke
volume. No adverse effects were reported.
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In the largest clinical trial of its kind so far, 21 high-risk
patients with end-stage ischemic heart disease were
enrolled in a prospective, nonrandomized trial of autologous
mononuclear BMSCs. After thorough baseline evaluation,
14 patients received stem-cell treatment and 7 patients
(controls) did not. In brief, autologous mononuclear
BMSCs were injected trans-endocardially into viable
myocardium identified by electromechanical mapping. At
the 2-month follow-up visit, treated patients showed a
significant reduction in total reversible defect and a significant
increase in global left ventricular function. At 4 months,
treated patients showed improved left ventricular ejection
fraction (from 0.20 at baseline to 0.29) and reduced
end-systolic volume. This technique appears to be feasible,
safe, and effective. Several other clinical trials of stem-cell
therapy for ischemic heart failure are under way in the
United States. Their therapeutic results have not yet been
published.

Research in Bangladesh

Zaman et al. observed that intracoronary administration of
autologus BM derived stem cell therapy at least 2 months
after ischemic attack is well tolerable and safe with modest
improvement in exercise capacity, LVEF at 6months follow
up. This study demonstrated a significant improvement in
6MWD, SpO2, BROG scale, LVEF by echocardiography
with no mortality in SCT group compared to control group.
The echocardigraphic evaluation of this study revealed a
significant increased in LVEF at 6 months follow up in
both control and SCT group (29.5+ 0.8 to 34+1.6)% and
(28.7+1.3 to 40+_ 2.5)% respectively, P=0.04. But SCT
group showed more significant improvement at 6 months
from the baseline than GDMT only group (P=0.02 vs
P=0.07).

Research in Egypt

Madathil et al. (2022) stated that cell therapy for cardiac
regeneration has been examined over two decades and thus
the safety of such approaches is established in clinical
studies. Recent approaches using hESCs and iPSC derived
cardiomyocyte have significantly increased our understanding
of mechanisms governing cardiovascular differentiation
and the modeling of adult onset disease phenotype.

Shiba et al. showed that hRESC derived cardiomyocytes can

electrically couple and protect against arrhythmia.*
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Zhu et al. observed that in vivo hESC derived graft soon
disappeared and the modest LV functional improvement
was due to ongoing paracrine mechanisms. Similar
observations were noted by other investigators in different
settings.

Research in USA

Tehzeeb et al. (2019) observed that stem cell therapy has
been considered as a promising alternative to conventional
treatments. The use of stem cells for the replacement of
damaged heart tissues can help improve functioning. In
addition, these cells have shown a beneficial role in
stimulating neovascularization and preventing myocardial
cell death and thereby preventing heart failure.*

Patel et al. (2005) did a randomized control trial (RCT) in
20 patients with ischemic HF and left ventricular ejection
fraction (LVEF) documented as less than 35% of normal.
Stem cells were delivered to subpericardial areas of the
patients in the experimental group. It showed an increase in
LVEF from a pretreatment value of 29.4% of normal to
46.1% in the patients with ischemic HF receiving autologus
SCT plus coronary artery bypass grafting (CABG), as
opposed to an increase from 30.7% to 37.2% in the control
group that received only CABG. No adverse effects were
observed in either group. Clinically, this was a notable
finding in favor of SCT.>’

Another clinical trial “The Acute and Long-term effects of
Intracoronary Stem Cell Transplantation in 191 patients
with Chronic Heart Failure: the STAR heart study”
involved intracoronary injections of stem cells in patients
with ischemic HF and low LVEF. The cells were obtained
from bone marrow of the same patients to whom they were
delivered (autologous). Data analysis at upto five years
after the initiation of this treatment showed that SCT led to
an increase LVEF, dercease in left ventricular preload, end
systolic volume (ESV), systolic wall stress, area of infract
and long term mortality was noted in New York Heart
Association (NYHA).?®

Conclusion

Stem cell therapy for ischemic heart failure is very
promising. Clinical trials found SCT to be safe and beneficial
in heart failure patients, improve cardiac performance and
increase left ventricular formation like LVEF.
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Congenital Hypothyroidism: A Case Report of
a 26 Years Old Female

Biswas S', Khanom T2, Huda SK>

Abstract

Congenital hypothyroidism (CH) results from thyroid hormone deficiency present since birth,
with a worldwide incidence of 1: 3000 - 4000 infants. It may manifest either in neonatal period or
early infancy. Newborn screening has dramatically reduced rates of untreated CH. However, in
low-income nations where newborn screening programs do not exist, untreated CH remains a
significant health and societal challenge. Untreated children present with profound mental retarda-
tion and severe growth restriction. This is a case report of a 26 year old female who presented with
severe breathlessness along with poor growth, speech and learning difficulties.

Key Words: Congenital hypothyroidism, Thyroid hormone, Mental retardation, Growth

restriction

Introduction

Congenital hypothyroidism (CH) is a common and prevent-
able cause of irreversible intellectual disability (ID)!.
Laboratory screening allows prompt initiation of treatment
during the first month of life 2. CH is a partial or complete
loss of function of the thyroid gland (hypothyroidism) that
affects infants from birth (congenital)3. CH is the most
common neonatal endocrine disorder, and this can occur
because of an anatomic defect in the gland, an inborn error
of thyroid metabolism or iodine deficiency#. Historically,
thyroid dysgenesis was thought to account for approximately
80% of cases. The incidence of CH, as detected through
newborn screening, is approximately 1 per 4000 birthsS.
Thyroid hormone is very essential for the normal development
of brain growth and myelination and for the maintenance of
neuronal connections. Thyroid hormone plays its most
critical role in the first few months of life, especially for
brain development©.
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Significant mental retardation is considered the most serious
complication of untreated congenital hypothyroidism.
Severe impairment of linear growth and bone maturation
also occurs3. Decreased levels of serum thyroid hormone
(total or free T4) and elevated levels of thyroid-stimulating
hormone (TSH) aid in the establishment of the diagnosis of
congenital hypothyroidism?. Thyroid scanning (using
technetium-99m or iodine-123) may be useful in defining
the cause of CH and may help in genetic counseling®.
Moreover, thyroid scans can demonstrate the presence of
an ectopic thyroid, such as a lingual or sublingual gland.
Ultrasonography may be a reasonable alternative or
addition to scintigraphy but may fail to reveal some ectopic
glands8. The main obstacle in the management of CH is

early diagnosis and thyroid hormone replacement”.
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Case report

Miss Taslima, 26 years old female hailing from Bagerhat,
Bangladesh got admitted into Khulna Medical College
Hospital on 19/10/2022 with the complaints of growth
retardation, delayed achievements of milestones of development,
progressive abdominal swelling and breathlessness for last 3
months. According to her parents, though Taslima is 26 years
old, she has failed to attain adequate growth like other
children since her childhood which became more noticeable
after 03 years of her age. Since then she had poor appetite
and used to pass stools two to three times weekly which were
hard most of the times. She also had cold intolerance and was
not as active as her siblings. Her mother had no significant
illness and pregnancy was uneventful while carrying her. She
was delivered at term by normal vaginal delivery (NVD)
with a birth weight of 2700gm and did not have any history
of prolonged jaundice, poor feeding or lethargy. She was exclu-
sively breast fed for 6 months. Her milestones of development
were at the lower limit of normal and lagged behind her
siblings. After 03 years of age development became very
sluggish. Her mother did not have neck swelling nor used
anti-thyroid medication. Her siblings did not have similar
problem. She has been suffering from gradual abdominal
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distension and respiratory distress for the last 2 months. Her
menarche started at the age of17 years. Menstrual cycle is
irregular happening at 4-5 months interval with heavy flow
and menstrual period is average 10-15 days. She had
completed her immunization as per EPI schedule.

On examination, she was dyspnoeic at rest with propped up
position, moderately anaemic, had coarse, puffy facial
appearance with depressed nasal bridge and a protruding
tongue, periorbital swelling, baggy eyelids, loss of both
lateral eyebrows. Skin was dry, rough, coarse and hair was
dry, sparse. There was bipedal non-pitting oedema and JVP
was raised. She had short, broad hand with short fingers. Her
anthropometry was like under 5 child proportion with a
height of 105 cm, weight of 20 kg; BMI was 18 kg/m2
(Figure 1). There was no goiter. Abdomen was distended
with clinically evident ascites with umbilical hernia but no
other organomegaly. Heart sounds were muffled. Her
concentration and memory was poor and intelligence below
average. She had hypotonia with delayed relaxation of ankle
jerk. Vision and hearing was intact but voice was hoarse.
Other systemic examination including respiratory system
was normal.

Figure 1: Photographs of the patient (with permission from patient)
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Laboratory investigations showed hemoglobin -5.2 gm/dl,
ESR-50 mm in 1st hour, WBC-8500/cu mm with 54%
polymorph, 41% lymphocytes. PBF -normocytic,
normochromic and macrocytic RBC. Her thyroid profile
was suggestive of hypothyroidism: S TSH > 150 miu/ml
[Normal 0.4 - 4] with undetectable FT3 and FT4. USG of
thyroid was normal. Chest X-ray showed enlarged cardiac
shadow and. ECG showed low voltage tracing with sinus
rhythm. A 2D echocardiography revealed moderate
pericardial effusion with features of impending cardiac
temponade. Fasting lipid profile was total cholesterol -168
mg/dl, T.G -170 mg/dl, HDL -38 mg/dl, LDL -96 mg/dl.
Serum Electrolytes : Sodium -140.8 mmol/l, Potasium
-3.80 mmol/l, Chloride -96.2 mmol/l. Thus she was
diagnosed as congenital hypothyroidism with pericardial
effusion, most likely due to dyshormonogenesis. Thyroxin
was started at a dose of 50u/day with other supportive
treatment and for urgent pericardiocentesis she was
referred to Shahid Sheikh Abu Naser Specialised Hospital,
Khulna.

Discussion

CH is a partial or complete loss of function of the thyroid
gland (hypothyroidism) that affects infants from birth
(congenital)!0. The thyroid gland is a butterfly-shaped
tissue in the lower neck. It makes iodine-containing
hormones that play an important role in regulating growth,
brain development, and the rate of chemical reactions in
the body with CH have
lower-than-normal levels of these important hormones. CH

(metabolism). People
occurs when the thyroid gland fails to develop or function
properly!l. In 80 to 85 percent of cases, the thyroid gland
is absent, severely reduced in size (hypoplastic), or
abnormally located. These cases are classified as thyroid
dysgenesis!2. In the remainder of cases, a normal-sized or
enlarged thyroid gland (goiter) is present, but production of
thyroid hormones is decreased or absent. Most of these
cases occur when one of several steps in the hormone
synthesis process is impaired; these cases are classified as
thyroid dyshormonogenesis!3.

If the hypothyroidism developed early during fetal life, the
effect might appear in certain

organ systems, including the central nervous system and
skeleton. However, most infants with CH are normal at
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birth. The diagnosis of hypothyroidism at birth based on
clinical evidence is rarely possible!4. The diagnosis of CH is
not always easy to make due to nonspecific symptoms.
Usually specific symptoms do not appear in newborns, so
most infants are diagnosed by the neonatal screening
program. The specific clinical signs are prolonged
jaundice, lethargy, feeding problems, constipation,
hypothermia, mottling and dry skin, umbilical hernia,
macroglossia, anterior and posterior open fontanels, hoarse
cry, and delayed relaxation of ankle jerk. The physical
development is usually retarded, such as delayed sitting,
standing, and talking ages. The degree of physical and
mental retardation increases with the age of diagnosis and

treatment. The child is stunted in growth.

In developed countries, where neonatal screening is done
routinely, the prognosis for affected infants has improved
dramatically. However, this is not routinely done in our
country, so her diagnosis was not made at birth.
Furthermore, in the case highlighted, she appeared normal
to her parents until about three years of age when she
practically stopped growing and subsequently could not
read or write like her peers. This patient unlike most others
did not have obvious features in infancy; the delay in overt
manifestation in this case is due to the transplacental
transfer of moderate amounts of maternal T4, coupled with
the function of the hypoplastic gland. This late onset of
symptoms is in keeping with thyroid gland hypoplasia. The
outlook for patients whose onset is after two years is much
better even in the face of delay in diagnosis and treatment.

The consequences of untreated CH, constitute a great
burden to the family and nation at large particularly when
it comes in terms of severe mental retardation and
growth restriction. The cost of special education and
institutionalization of these affected children is surely at

least many folds than the cost of the screening program.

Conclusion

In a summary it can be stated that birth screening program
can aid in early diagnosis and management of CH to a large
extent. As implementation of this large-scale screening
program requires multilevel planning, approval and finance
so at present at least we should decrease the threshold for

suspicion. Otherwise, we will miss lots of cases.
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e Standard abbreviation should be used. The full form for
which an abbreviation stands should precede its first use
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