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The world is trying to recover from the havoc wreaked by the COVID-19 pandemic
on Physical and Mental Health, Livelihood and wellbeing of Humanity.  In 2020

and 2021, 14.9 million people were estimated to have died due to COVID-19 including
deaths of 1,15,500 Health Care Workers worldwide. Its impact on health systems
and society is enormous.

Essential health services were interrupted in 92 per cent of 129 countries surveyed
at the end of 2021. This resulted in increase in deaths due to Tuberculosis and
Malaria and coverage of Infant Immunization slipped from 86 per cent to 83 per cent.
There was a marked increase in anxiety and depression and global life expectancy
had also dipped lower by one to two years .

Added to this is the burden of Non-communicable Diseases (NCDs) that lead to
mortality and cumulative economic losses in low- and middle-income countries.
Cardiovascular Diseases, Cancers, Chronic Respiratory Diseases and Diabetes
currently contribute to  63% of deaths.

It is largely evident that a health emergency can overwhelm the infastructure of
even a developed country and push any economy towards bankruptcy.

So preparedness to combat such catastrophes requires us to set well designated
goals  and deep commitments to strengthen health for the population at large and
ensure access to affordable treatment and vaccines for all.

The result of this thought are the The Sustainable Development Goals  which
encompasses every aspect of life and livelihood, of which the third goal is Health
and Wellbeing for all by 2030.

The main targets for improvement by 2030 are —

Reduction of Maternal mortality, Neonatal mortality and Under-5 mortality.
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To end the epidemics of AIDS, Tuberculosis,
Malaria and neglected Tropical Diseases and limit
Hepatitis, Waterborne Diseases and other
Communicable Diseases.

To reduce one third of premature deaths from Non-
communicable Diseases through Prevention and
Treatment and Promotion of Mental Health and well-
being.

Promotion of healthy lifestyle and preventive therapy
are to be prioritized along with access to affordable
essential medicines.

Nurturing research and development of Vaccines
and Medicines for the communicable and non
communicable diseases should be encouraged.

The health and well-being of all  communities is
essential to a developing a prosperous society.  Health
of the vulnerable population groups like the elderly,
migrants and people with disabilities are to be
promoted

Well-being is a comprehensive concept with
physical, mental, and social health dimensions and
to achieving that we require to eliminate health
disparities.

A shared responsibility distributed across the
National, State and Community levels, with decision-
making and policy formulation across all sectors will
be required.

Health for all was the theme of  the  World Health
Day this year which marks the 75th anniversary of the
founding of WHO on April 7, 1948. It was established
with a motive to attain the highest level of health and
well-being for  everyone, everywhere. Seven  decades
of  public health achievements, in collaboration across
countries and cultures had been achieved and COVID-
19 has threatened to halt that progress  in global health.

Thus our objective should be  to get ahead of the
crisis. Timely responses to health emergencies by
anticipating  future needs and formulating urgent
actions needed to realize the 2030 Agenda for a
healthy world is the need of the hour.

FURTHER READING
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The convulsive manifestation of the Hypertensive
Disorders of pregnancy is Eclampsia which

belongs to the more severe manifestations of the
disease. Eclampsia is defined by new-onset tonic-
clonic, focal, or multifocal Seizures within the absence
of other causative conditions like Epilepsy, Cerebral
Arterial Ischemia and Infarction, Intracranial
Haemorrhage or Drug use1.

Eclampsia could be a significant cause of maternal
death, especially in low-resource settings. Seizures
may result in severe maternal Hypoxia, Trauma and
Bronchopneumonia. Uncorrected severe hypertension
results in Cytotoxic Edema or Infarction2. Permanent
nervous tissue loss has been documented on Magnetic
Resonance Imaging (MRI) after Eclampsia in up to
one fourth of women, however, this doesn’t relate to
significant neurologic deficits 2. Eclampsia in 78-83%
of the cases is often preceded by premonitory signs
of Cerebral irritation such as Severe and Chronic

Occipital or Frontal Headaches, Blurred Vision,
Photophobia and Altered Mental Status. Eclampsia
can occur before, during, or after labor. Headaches
are due to the development of elevated Cerebral
Perfusion Pressure, Cerebral Edema and Hypertensive
Encephalopathy3. There was a significant amount of
patients who had abrupt-onset Eclampsia without
warning signs or symptoms4. Nervous System
manifestations frequently encountered in preeclampsia
include Headache, Blurred Vision, Scotomata and
Hyperreflexia. Although uncommon, temporary
blindness (lasting a few hours to as long as a week)
may be the prdominant feature in severe pre-eclampsia
and eclampsia5. Posterior Reversible Encephalopathy
Syndrome (PRES) includes a range of clinical
neurologic signs and symptoms such as vision loss
or deficit, Seizure, Headache and Altered Sensorium
or Confusion6.
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MR Imaging in Eclampsia
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Background :  The aim of this study is to determine the distribution and nature of Cranial MRI findings in eclamptic
patients, and to correlate them with clinical and laboratory data.

Materials and Methods : This study was conducted in the Department of Obstetrics and Gynecology in Sri
Ramachandra Institute of Higher Education and Research. A total number of 35 Eclamptic patients were included in
this study and they were analyzed retrospectively. Laboratory parameters, Blood Pressure and Cranial MRI was
performed for all and the same were analyzed statistically.

Results : Out of 35 Eclamptic patients, MR Imaging was normal in 6 patients. Among the 29 patients with
abnormal MRI, Cortical-subcortical Lesion, appeared iso/hypo-intense in T-1 weighted images and hyper intense in
T-2 weighted images. In most of the patients, occipital lobe was involved followed by involvement of other lobes such
as Parietal, Frontal, Temporal, Basal Ganglia and Cerebellum. When patients with and without positive MRI findings
were compared regarding clinical features such as Headache, Blurred Vision, Nausea and Vomiting, Epigastric
Pain, Loss of Consciousness, Reduced Urine Output there was no statistically significant difference between the
two groups. Similarly, there was no statistical difference in mean arterial pressures between MRI positive and MRI
negative patients (p=0.218) however, it was found that those with MR imaging positive features had a higher Blood
Pressure than those with MRI negative findings. Among the laboratory parameters, in the patients with abnormal MRI
findings Fibrinogen was found to be significantly low than those with normal MRI findings (p=0.0002).
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Editor's Comment :
The nature and distribution of Posterior Reversible
Encephalopathy Syndrome (PRES) following eclampsia can
be understood better through MR Imaging. The distribution
of lesions were more in the parietal and occipital lobes.
There is more involvement of white matter than grey matter
which is consistent with Vasogenic Edema. Loss of cerebral
auto regulation is the key mechanism through which
eclamptic manifestations present.
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AIMS AND OBJECTIVES

The aim of this study is to determine the distribution
of and nature of Cranial MRI findings in Eclamptic
patients and to correlate them with clinical and
laboratory data

MATERIALS AND METHODS

 This study was conducted in the Department of
Obstetrics and Gynaecology in Sri Ramachandra
Institute of Higher Education and Research. A total
number of 35 Eclamptic patients between January
2018- October, 2021 were included in this study and
they were analysed. Demographic details such as Age,
Parity, Locality, Booking Status, Type of Eclampsia,
Number of Convulsions at the time of presentation,
treatment with Magnesium Sulphate coverage were
analysed. Laboratory parameters such as
Haemoglobin, WBC Count, Platelet, Prothrombin Time
(PT), Partial Thromboplastin Time (PTT), International
Normalized Ratio (INR), Lactate Dehydrogenase (LDH),
Uric acid, Fibrinogen, Serum Glutamic Oxaloacetic
Transaminase (SGOT), Serum Glutamic Pyruvic
Transaminase (SGPT), Total Bilirubin, Direct Bilirubin,
Alkaline Phosphatase (ALP), Total Protein, Albumin,
Globulin, Blood Urea Nitrogen (BUN), Creatinine,
Sodium, Potassium, Chloride, Bicarbonate was
recorded for all patients and same were analysed in
both the positive MRI findings and negative MRI findings
patients. Mean arterial pressure was calculated using
the formula 1/3 x (Systolic BP + 2 x Diastolic BP).
MR Imaging were performed for all women
between day 1 to day 7 of the onset of
convulsions. MRI sequences performed
included T1 weighted images, T2 weighted
images, Gradient Recalled Echo (GRE) and
Diffusion Weighted Images (DWI). Clinical
data of patients with positive and negative
MRI findings were also analysed statistically.
All statistical analysis were performed using
Microsoft Excel Program. For statistical
evaluation, Mann Whitney 'U' test and Chi
square tests were used and p<0.005 was
accepted to be statistically significant and
P<0.005 was accepted to be statistically
insignificant (Table 1).

OBSERVATIONS

In our study among the 35 Eclamptic
women, it was found that 51.43% were at the age of
20-25 years, 57.14% were primi and 42.86% were
multi. 82.86% of the 35 Eclamptic women were from
the Urban area and 57.14% were booked at an outside
hospital. Among the types of Eclampsia, 62.86% were

Postpartum Eclampsia and 37.14% were Antepartum
Eclampsia. Most of them which included 65.71%
presented with one episode of convulsion to the hospital
whereas 34.29% presented with 2-4 Convulsions. All
of them required Magnesium Sulphate coverage as
primary anti-convulsant therapy. The regimen followed
for Magnesium Sulphate coverage in our institution is
Zuspan regimen which is given as a 4-gram IV loading
dose followed by continuous IV infusion of 1 gram/hour.
Out of 35 patients in our study, 34 (97.14%) required
complete MgSO4 coverage for 24 hours. 1 (2.86%) did
not have MgSO4 coverage as it was stopped due to
Magnesium Sulphate toxicity (Table 2).

The findings at MRI included T2/ T2 FLAIR hyper
intensities representing Vasogenic Edema involving
the cortex/ white matter of the affected Lobes, Basal
Ganglia, Pons and Cerebellum. For patients with co-
existent Cytotoxic Edema, DWI revealed restricted
diffusion. Out of the 35 patients included in this study,
15 patients (42.85%) presented with areas of
hyperintensities with foci of restricted diffusion in T2
weighted images suggestive of Vasogenic and
Cytotoxic Edema (atypical PRES syndrome), 14
patients (40%) presented with features of
hyperintensities in T2 weighted images without foci of
restricted diffusion suggestive of pure vasogenic edema
(typical PRES syndrome) and 6 patients (17.15%) had
no significant abnormality in MRI (Table 3).

From the above Table 3, it is clearly seen that the
distribution of lesion is more in the Occipital and
Parietal Lobe (75.86%) each, followed by Frontal Lobe

Table 1 — Demographic Distribution

Demographic Distribution Parameters No of Cases Percentage

Age 20-25 Years 18 51.43 %
26-30 Years 10 28.57 %
31-35 Years 6 17.14 %
>35 Years 1 2.86 %

Parity Primi 20 57.14 %
Multi 15 42.86 %

Locality Rural 6 17.14 %
Urban 29 82.86 %

Booking Status Booked 15 42.86 %
Booked Outside 20 57.14 %

Types of Eclampsia Antepartum 13 37.14 %
Postpartum 22 62.86 %

No of Convulsions at the 1 23 65.71 %
   time of Presentation 2-4 12 34.29 %
Magnesium Sulphate Coverage Yes 34 97.14 %

No 1 2.86 %

Table 2 — MRI Features of Eclamptic Patients Included in the
Study

Vasogenic Edema Vasogenic + Normal Total No
(Typical Pres) Cytotoxic Edema MRI of

(Atypical Pres) Findings Patients

14 15 6 35
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(58.62%), Basal Ganglia (37.93%), Temporal Lobe
(24.13%), Cerebellum (27.58%) and Pons
(20.69%)(Table 4).

Out of 35 patients, 28 (80%) had Headache, 16
(45.71%) had Blurred Vision, 7 (20%) had Loss of
Consciousness, 7 (20%) had reduced urine output, 6
(17.14%) had Nausea and Vomiting and 5 (14.28%)
had Epigastric pain as seen clearly from Table 2. MRI
Brain was done in all 35 patients out of which 6
(17.14%) patients had normal MRI and the remaining
29 patients (82.86%) had abnormal MRI findings
indicative of PRES which appeared hyper intense in
T1 and T2 weighted images. Clinical features such as
Headache, Blurred vision, Nausea and Vomiting,
Epigastric pain, Loss of Consciousness and reduced
urine output in patients with and without positive MRI
findings were observed and they were compared
statistically and ‘p’ values were obtained (Table 4) using
Chi square test and it was found that there was no
statistical significance between the two groups
(p=0.822, p=0.503, p=0.972, p=0.854, p=0.369,
p=0.822)(Table 5).

Laboratory parameters such as haemoglobin, WBC
Count, Platelet Count, Sodium, Potassium, Chloride,
Bicarbonate, BUN, Creatinine,
Serum Uric Acid, LDH, Total
Bilirubin, Direct Bilirubin, Total
Protein, Albumin, Globulin, ALP,
SGPT, SGOT, Fibrinogen, PT,
PTT, INR in patients with and
without positive MRI findings were
observed and they were compared
statistically and ‘p’ values were
obtained using Mann Whitney 'U'
test and it was found that there
was no statistical significance
between the two groups in all the
parameters except Serum
Fibrinogen where p=0.0002 which
was strongly significant (Table 4).
Similarly there was no statistical
significance in the mean arterial
pressures between MRI positive
and MRI negative groups
(p=0.218), however patients with
MRI positive findings had a higher
Blood Pressures than those with
MRI negative findings.

DISCUSSION

In our study among the 35
Eclamptic women, it was found
that 51.43% were at the age of 20-

25 years, similarly to a study by Kaur, et al7 50% of
the patients were between 20-25 years age group.
57.14% were primi and 42.86% were multi which was
similar to the study by Haque, et al8 where Eclampsia
was reported in 73% of the primigravida. Swain, et al9

and Prabhakar Gawandi, et al10  also reported similar

Table 3 — Distribution of Lesions in Patients with Positive
MRI Findings (n=29)

Lobe involvement in MRI No of cases Percentage

Occipital 22 75.86%
Parietal 22 75.86%
Frontal 17 58.62%
Temporal 7 24.13%
Basal ganglia 11 37.93%
Pons 6 20.69%
Cerebellum 8 27.58%

Table 4 — Clinical Findings in Patients with and without
Positive MRI Findings and their Statistical Comparison

Clinical Features MRI Positive MRI Negative P
(n= 29) (n= 6)

Headache 23 5 0.822
Blurred Vision 14 2 0.503
Nausea and Vomiting 5 1 0.972
Epigastric Pain 4 1 0.854
Loss of Consciousness 5 2 0.369
Reduced Urine Output 6 1 0.822

Table 5 — Comparison of Biochemical Data in Patients with and without Positive MRI
Findings

Lab Parameters MRI Positive MRI Negative P

Min Max Mean Min Max Mean

Hemoglobin 8.1 14.1 11.93 11.5 13 12.2 0.984
WBC Count 4900 29720 14837.24 8300 30400 16366.66 0.944
Platelet 0.8 3.84 2.934 1.28 2.69 2.131 0.674
Na+ 130 145 136.68 129 137 134.33 0.131
K+ 2.5 4.9 4.006 3.9 4.8 4.2 0.417
Cl- 99 121 106 102 107 104.16 0.230
HCO3- 8 26 17.34 8 23 16.83 0.984
BUN 4 19 10.41 5 13 9.16 0.631
Creatinine 0.2 1.4 0.655 0.5 0.8 0.6 0.617
Uric Acid 3.9 12.4 7.46 5.5 9.7 6.63 0.218
LDH 148 2471 476.55 262 1986 650.5 0.417
Total Bilirubin 0.19 1.14 0.547 0.27 1.52 0.583 0.726
Direct Bilirubin 0.01 0.6 0.119 0.04 0.49 0.136 0.582
Total Protein 3.7 7 5.572 5.1 7.2 6.016 0.312
Albumin 1.8 3.9 2.737 2.5 3.3 2.866 0.459
Globulin 1.9 4 2.848 2.6 3.9 3.133 0.378
ALP 95 548 138.75 110 347 193.166 0.944
SGPT 6 285 42.55 7 275 66.66 0.944
SGOT 14 331 53.827 23 557 120.833 0.471
Fibrinogen 143.9 596 404.182 176 653 406.416 0.0002
PT 9.3 12.9 11.165 10.8 13.7 11.75 0.262
PTT 19.3 35.4 26.272 24.6 30.6 26.63 0.368
INR 0.84 3.45 1.056 0.93 1.13 1.005 0.496
Mean Arterial Pressure 103.33 156.67 123.21 106.67 126.67 117.60 0.218

PT- Prothrombin Time PTT- Partial Thromboplastin Time
INR- International Normalized Ratio LDH- Lactate Dehydrogenase
ALP- Alkaline Phosphatase BUN- Blood Urea Nitrogen
SGOT- Serum Glutamic Oxaloacetic Transaminase
SGPT- Serum Glutamic Pyruvic Transaminase
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findings in their studies. 82.86% of the 35 Eclamptic
women were from the Urban area and 57.14% were
booked at an outside hospital. Among the types of
Eclampsia, 62.86% were postpartum Eclampsia and
37.14% were antepartum Eclampsia which was found
to be in contrast to the study by Haque, et al8 were
91.3% were antepartum eclampsia. Most of them
which included 65.71% presented with one episode of
convulsion to the hospital whereas 34.29% presented
with 2-4 convulsions. All of them required Magnesium
Sulphate coverage as primary anti-convulsant therapy.
The regimen followed for Magnesium Sulphate
coverage in our institution is Zuspan regimen which is
given as a 4-gram IV loading dose followed by
continuous IV infusion of 1 gram/hour. Out of 35
patients in our study, 34 (97.14%) required complete
MgSO4 coverage for 24 hours. 1 (2.86%) did not have
MgSO4 coverage as it was stopped due to Magnesium
Sulphate toxicity.

Eclampsia is one of the many causes of PRES.
MR Imaging of the brain in PRES is characterized by
areas of altered signal intensity predominantly involving
the occipital and parietal regions. There is more
involvement of white matter than grey matter, which is
consistent with vasogenic edema. Lesions are mostly
hemispheric and bilaterally symmetric11. Lesions with
similar characteristics were detected in our MR
imaging–positive cases. Out of the 35 patients included
in this study, 15 patients (42.85%) presented with
areas of hyperintensities with foci of restricted diffusion
in T2 weighted images suggestive of Vasogenic and
Cytotoxic Edema (Atypical PRES Syndrome), 14
patients (40%) presented with features of
hyperintensities in T2 weighted images without foci of

restricted diffusion suggestive of pure Vasogenic
Edema (typical PRES syndrome) and 6 patients
(17.15%) had no significant abnormality in MRI. This
was found to be in contrast to the study by Mubarak,
et al12 were all of the eclamptic patients had
hyperintensities and none of the lesions showed
diffusion restriction.

 With more severe disease, extensive involvement
of the brain occurs along with involvement of atypical
areas like the Frontal lobes, Temporal lobes, Corpus
callosum, Cerebellum, Brain stem, Basal ganglia and
Thalami11.  The occipital lobe is the most frequently
affected region in pre-eclampsia/eclampsia; followed
by Parietal, Frontal, Temporal lobe and basal ganglion
involvement. The cerebellum and brain stem may be
involved in more severe cases13,14. Similarly in our study
it was seen that the distribution of lesion is more in
the occipital and Parietal lobe (75.86%) each, followed
by Frontal lobe (58.62%), Basal ganglia (37.93%),
Temporal lobe (24.13%), Cerebellum (27.58%) and
Pons (20.69%). On comparing with the study by
Junewar, et al15 similar findings were observed with
100% involvement of parietal and occipital lobes,
88.89% frontal lobe involvement, 44.44% had temporal
lobe involvement, 22.22% cerebellar involvement and
14.81% with brain stem involvement (Fig 1).

Out of 35 patients in our study, 80% had headache,
45.71% had Blurred vision, 20% had Loss of
Consciousness, 20% had reduced urine output,
17.14% had nausea and vomiting and 14.28% had
epigastric pain as seen clearly from Table 2. Clinical
features such as headache, blurred vision, nausea and
vomiting, epigastric pain, loss of consciousness and
reduced urine output in patients with and without

Fig 1 (a) Fig 1 (b) Fig 1 (c)
Fig 1 a, b, c — Eclampsia. A 32 years old, primigravida, 28 weeks+ 5 days presented after 2 episodes of seizures in a post ictal state with
elevated BP of 160/100 mmHg and complaints of decreased urine output for 1 week, Headache and Nausea for 2 days, Delirium for 1 day.
Fetal Heart Sound was absent and diagnosed as intrauterine death. Fundus examination revealed papilledema.  Large confluent areas of
T2/ T2 FLAIR hyperintensities involving the cortical and subcortical deep white matter of (a)  Frontal and Parietal Lobes, (b) Frontal and
Occipital Lobes (c) Bilateral Cerebellar Hemisphere.
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positive MRI findings were observed and they were
compared statistically and ‘p’ values were obtained
(Table 4) using Chi square test and it was found that
there was no statistical significance between the two
groups (p=0.822, p=0.503, p=0.972, p=0.854, p=0.369,
p=0.822). Similarly in the study by Junewar, et al15

among the patients with MRI positive findings and MRI
negative findings, it was seen that there was no
statistical difference between the two groups in
frequency of Headaches, Focal Neurological Deficit
and Edema whereas there was statistical significance
for altered Sensorium (p=0.006) and Visual disturbance
(p=0.018). In contrast to this in a study by Dahiya, et
al16  on comparison between the patients with positive
MRI findings and those with negative MRI findings it
was seen that clinical findings such as
Unconsciousness, Altered sensorium, Headache,
Blurring of Vision and Seizures was statistically
significant (p= 0.000, p=0.027, p=0.001, p=0.007,
p=0.005, p=0.000).

Laboratory parameters such as haemoglobin, WBC
Count, Platelet Count, Sodium, Potassium, Chloride,
Bicarbonate, Bun, Creatinine, Serum Uric Acid, LDH,
Total Bilirubin, Direct Bilirubin, Total Protein, Albumin,
Globulin, ALP, SGPT, SGOT, Fibrinogen, PT, PTT, INR
in patients with and without positive MRI findings were
observed and they were compared statistically and ‘p’
values were obtained using Mann Whitney 'U' Test and
it was found that there was no statistical significance
between the two groups in all the parameters except
Serum Fibrinogen where p=0.0002 which was strongly
significant (Table 5). Similarly there was no statistical
significance in the mean arterial pressures between
MRI positive and MRI negative groups (p=0.218),
however, patients with MRI positive findings had a
higher Blood Pressures than those with MRI negative
findings. In the study by Junewar, et al15 it was
observed that the mean Serum Creatinine, Serum Uric
Acid, Serum LDH were significantly higher in MRI
positive cases (p=0.019, p=0.003, p=0.001
respectively) however, the difference between Systolic,
Diastolic and mean Blood Pressure were statistically
insignificant.  Similarly in a study by Dahiya, et al16 it
was seen that the mean Uric Acid and Serum Creatinine
levels were higher in the MRI positive cases and was
statistically significant. Among the 35 eclamptic
patients, only one maternal death was reported due to
Cardiac Arrest.

CONCLUSION

Cerebral autoregulation is the important mechanism
by which Eclampsia is prevented. Loss of cerebral

autoregulation leads to the onset of Seizures by means
of increased permeability of the Blood Brain Barrier
due to endothelial injury. Thus, acute fluctuations in
the Blood Pressures leads to loss of cerebral
autoregulation which in turn leads to distribution of
cerebral lesions in the posterior watershed zones which
is sparsely innervated by sympathetic Nerves leading
to various presentations in Eclampsia. These changes
are seen in MR Imaging through various tools which
aids in the diagnosis and effective management.
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Intensive Care Unit (ICU) is a key component in the
hospital management which provides a speciality

care to patients who are critically ill and require special
attention. Their care involves the use of highly complex
technological equipment and the work of the large
number of specialized staffs employed in these units1.
ICUs care for the most severely ill hospitalized patients
and in doing so are one of the most resource demanding
and stressful areas of the hospital2. The concept of
ICU originated during the Poliomyelitis epidemic in 1953
where many patients requiring constant ventilation and
monitoring were managed in a specific part of the
hospital and were provided one-to-one nursing care.
From then on, there was a gradual development in
this concept and nowadays ICUs have become a
recognisable component of most of the general
hospitals even in the developing countries like India3.
Patients requiring prolonged resuscitation and
treatment in ICUs may develop metabolic,
immunological or neuromuscular disturbances or

become dependent on intensive care therapies and
may even require prolonged organ support. These
patients are sometimes described as being ‘chronically
critically ill’4. The development of these type of patients
in the modern healthcare poses a novel challenge for
resource utilization in the ICU as well as post-discharge
from the hospital5.

 Since the ICU is one of the most complex and
expensive medical resources of a hospital, research
on ICUs may provide valuable inputs in developing an
improved model of patient-care and hospital
management and a better utilisation of the scarce
resources.  Prolonged ICU stay can adversely affect
the outcome by increasing not only the cost of therapy
but also the risk of hospital acquired infections,
complications and thus mortality. From the operational
point of view,  it affects the ICU bed availability which
may lead to longer waiting time for other critically ill
patients. These issues have become all more relevant
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Prolonged Stay in Intensive Care Unit and Its Predictors in a Tertiary
Care Centre of West Bengal, India
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Background : Intensive Care Unit (ICU) is considered as one of the most expensive and complex medical resources
of any hospital. Research on ICUs may provide valuable inputs in developing an improved model of patient-care and
hospital management and a better utilisation of the scarce resources especially in this ongoing pandemic crisis. ICU
Length of Stay has long been used as a surrogate marker for resource utilisation. The following study was conducted
in a Tertiary Care Hospital of West Bengal to find out the prevalence of prolonged ICU stay and their related factors.

Methodology : This was an Observational, descriptive type study conducted in an intensive care unit of a teaching
hospital of West Bengal during April-September 2021. Potential predictors were analysed along with various clinico-
demographic profiles of the study subjects for possible association with prolonged ICU-Length of Stay (LOS >14days).

Results and Discussion : Out of total 287 patients almost 19% patients had a Length of Stay (LOS) of more than
14 days. The patients admitted in the ICU due to surgical trauma, respiratory or neurological cases were more likely
to have a prolonged LOS. Patient who had Coagulopathy, Infection, Oliguria or needed Mechanical ventilation or
Vasopressor therapy in the first 24-hour following admission had higher ICU stay. The patients having LOS of  >14
days had a higher mean APACHE II score.

Conclusion : The predictors identified in this study can be used in targeting this particular group to improve
resource utilization and efficiency of ICU.
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in the context of global shortages of trained critical care
staffs especially during this ongoing COVID-19 crisis6.

Study on utilisation of ICU beds can help plan a
better management of patients and facilitate covering
more number of patients requiring intensive care. It
has been found in many studies that ICU cost per day
per patient is remarkably consistent across most of
the diagnoses and so ICU Length of Stay has long
been used as a surrogate marker for resource
utilisation. Another measure is the duration of
mechanical ventilation as this is one of the most
commonly performed procedures in an ICU set-up7.

In this background, the following study was
conducted in a Tertiary Medical College of West Bengal
to find out the prevalence of prolonged ICU stay and
their related factors.

MATERIALS AND METHODS

This was an Observational, descriptive study of
longitudinal design conducted in an Intensive Care Unit
of a multi-speciality teaching hospital of West Bengal,
India. After getting approval from the Scientific Review
Committee and  Institutional Ethics Committee, this
study was conducted which included all the
consecutive  admission cases in the non-COVID ICU
over a six-month period from 1st April to 30th September
2021. As this hospital has no Cardiac Care Unit so
patients admitted due to Cardiovascular System
abnormalities could not be included in this study. Only
the patients staying for more than 24 hours in ICU
were considered for inclusion in this study. Data
analysed included all the demographic and clinical
profile of each new admission. Acute Physiology and
Chronic Health Evaluation score (APACHE II)8 was
used to assess the severity of illness.

Statistical Analysis :

The data were analyzed using SPSS
version 20 for windows. Continuous
variables were expressed as Mean ±
Standard Deviation (SD). Categorical
variables were expressed in absolute and
relative frequency and analysed using the
Chi-square test. For identification of the
significant predictors of prolonged ICU
stay, univariate analysis was used and
results were expressed as Odds-Ratio
(OR) and 95% Confidence Interval (CI). The
p-value was considered significant if <0.05.

RESULTS

Profile of the study group (Table 1):
Age and Sex : Over the 6-month

period, a total of 321 patients were admitted in ICU
and as per the inclusion criteria 287 patients were
considered to be included in this study having a mean
age of 51.7(±9.1) years. The majority of the patients
(58.8%) were male and in between the age group of
45-64 years.

Nature of admission : Most of the patients (94.5%)
were admitted due to non-elective reasons, either
having emergency surgical or medical indications.

Severity of illnesses : The mean APACHE II score
of the study group was 19±3.

Outcome of the admitted patients : The ICU
mortality rate was found to be almost 29% and majority
(83%) of the deaths occured within 14 days of
admission. The difference between the mortality rate
of patients having a LOS of less than 14 days and
patients having a LOS of more than 14 days was not
significant.

Utilisation of Resources :
ICU LOS : Out of total 287 patients 54(18.8%)

patients had a Length of Stay of more than 14 days.
Overall mean ICU LOS was 4.8 days and group of
patients having LOS of >14 days had a mean LOS of
19.7 days.

ICU Ventilation Days : Though majority (46%) of
the patients had  mechanical ventilation between 1-7
days, almost 6% of the patients were put in Ventilation
for more than 21 days. Correlation matrix showed a
high correlation between ICU Length of Stay and
mechanical ventilation days (Fig 3, pearson correlation
coefficient 0.95, p<0.05)

Predictors of prolonged stay (Table 2):
Age : There was no significant differences of LOS

between the various age groups.
Sex : The gender differences in the two groups

also did not show any statistical significance.

Table 1 — Clinico-demographic profile of the study subjects (n=287)

Category No (%) ICU Length of Stay P-value
<14 Days >14 Days
(n1=233) (n2=54)

Age Less than 19 years 19(6.6) 14(6.1) 5(9.2) NS
19-44 years 67(23.3) 55(23.6) 12(22.2)
45-64 years 122(42.5) 101(43.3) 21(38.8)
More than 65 years 79(27.5) 63(27.0) 16(29.6)

Sex Male 169(58.8) 136(58.3) 33(61.1) NS
Female 118(41.2) 97(41.7) 21(39.9)

Type of Elective 16(5.5) 15(6.4) 1(1.8) < 0.05
Admission Non-Elective 271(94.5) 218(93.6) 53(98.2)

Severity APACHE II Score
of Illness (Mean±SD) 19±3 18±9 23±5 <0.05

Tracheostomy 49(17.1) 12(5.1) 37(68.5) NS
ICU Mortality 83(28.9) 69(29.6) 14(25.9) NS

NS=Not significant (p >0.05)
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Type of admission : The mean ICU LOS of elective
and non-elective patients was respectively 4.2±5.3 and
9.6±5.7. This difference was stastistically significant.

Readmission : The patients who were readmitted
in the ICU had a higher LOS than those who were
admitted for the first time OR 2.78 (1.17-4.97)

Main reason for admission : The patients
admitted in the ICU due to surgical trauma, respiratory
or neurological cases were more likely to have a
prolonged LOS.

First 24-hour data : Patient who had
Coagulopathy, Infection, Oliguria or needed Mechanical
ventilation or Vasopressor therapy in the first 24-hour
following admission were more likely to have a
prolonged ICU stay.

Severity : The patients having LOS of  >14
days had a higher mean APACHE II score and the
difference between the two groups was significant.

DISCUSSION

Patients having a prolonged ICU stay form a
smaller proportion of total ICU patients, yet they
consume a disproportionate  percentage of
Healthcare Resources. The outcome of patients
having a prolonged ICU stay was comparable with
those having a shorter stay. The various
characteristics of patients having prolonged ICU
stay were different from those having a shorter stay,
in terms of reasons for admission or physiological
abnormalities during admission. These findings
helped to determine some of the possible
predictors for prolonged stay in ICUs. Patients’
severity score (APACHE II) was significantly higher
in the group having a prolonged stay. This finding
was in accordance to many similar studies done

Fig 3 — Distribution of study subjects according to ICU Length of
Stay and ventilation days

Fig 1 — Distribution of study subjects according to ICU Length of
Stay

Fig 2 — Distribution of study subjects according to Ventilation day

Table 2 — Possible predictors of Prolonged ICU stay (n=287)

Predictor Number of OR for p-value
patients  prolonged stay

OR 95% C/I

Non-elective admission 271(94.5) 4.15 1.81-5.51 < 0.05
Readmission 17(5.9) 2.78 1.17-4.97 < 0.05

Main reason for admission

Surgical :
Trauma 79(27.5) 1.9 1.3-3.6 <0.05
Non-trauma Surgical 98(34.1) 0.5 0.2-0.7 <0.05

Medical :
Respiratory 53(18.4) 2.56 1.23-4.64 <0.05
Neurological 29(10.1) 3.9 2.1-5.3 <0.05
Others 28(9.8) 0.7 0.3-1.2 NS

First 24-hour data

Coagulopathy 99(34.4) 0.62 0.27-1.42 <0.05
Coma 35(12.2) 1.41 0.33-5.9 NS
Infection 78(27.1) 1.20 0.37-3.89 <0.05
Oliguria 54(18.8) 1.46 .58-3.68 <0.05
Mechanical ventilation 201(70.1) 1.30 1.13-1.69 <0.05
Vasopressor therapy 49(17.1) 1.24 1.18-2.41 <0.05

NS=Not significant (p >0.05)
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elsewhere in this topic9.
Overall, prevalence of prolonged ICU stay was

revealed to be 18.8% in our study. It was higher than
most of the studies done on similar topic. Non-elective
admissions or the re-admission cases were
significantly associated with a prolonged Length of Stay
. A strong correlation was found between the duration
of mechanical ventilation and ICU Length of Stay. This
finding was congruent with many similar studies6,9.

A significantly increased Length of Stay was
observed in patients with Respiratory System Diseases
and Neurological Diseases. In another prospective
study done by Wong, et al10 for patients in ICU, the
most common reasons for admission were
Neuromuscular Weakness, Pneumonia, Multiple
Traumas and Septic Shock. Similarly, Toptas, et al11

in a study done in Turkey found that Cardiovascular
System Diseases, Nervous System Diseases and
Cerebrovascular Diseases to be the most common
precursors for increased ICU stay.

Patients having a prolonged ICU stay were more
likely to undergo Tracheostomy.

CONCLUSION

A smaller number of Intensive unit admissions
consume a great proportion of overall ICU bed-days.
The predictors identiûed in this study can be used in
targeting this particular group to improve resource
utilization and efficiency of ICU.
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Septal surgery is one of the most common surgical
procedures performed by an Otorhinolaryngeal

surgeon since ancient times. Nasal obstruction is one
of the most common indications for the surgery for
ages but with a better understanding of the nose and
paranasal sinus anatomy and physiology, other
indications have evolved like correction of septal spur
as a cause for recurrent headache and epistaxis, as a
part of Septorhinoplasty. Deviated Nasal Septum
correction may be required as an adjunct to other
surgeries if it is interfering with the access to the target
sites like patients undergoing Endoscopic Sinus

Surgery (ESS), Endoscopic Dacryocystorhinostomy.
In the modern era of minimum invasive intracranial
surgery, Septum acts as a gateway to ventral skull
base surgery.

For ages, Septal surgery is not without
complications like Septal perforation, Septal
haematoma, Septal deformity and rarely Toxic Shock
Syndrome (TSS). Various modifications in the
approach, changing concept of conserving septal
cartilage, use of an endoscope, and good antibiotics
to control postoperative infection have played a key

Original  Article

Postoperative Comfort Score after Septoplasty among Patients
Undergoing Nasal Packing versus Suturing of the Septal Flap by
Modified Technique without Packing : A Randomized Controlled Trial

Abhinav Srivastava1, Chander Mohan2

Background : Septal surgery is one of the most common surgical procedures performed by an Otorhinolaryngeal
surgeon since ancient times. Various modifications in the approach, changing concept of conserving septal cartilage,
use of an endoscope and good antibiotics to control postoperative infection have played a key role in controlling the
complication rates but still, one thing which is mostly practiced worldwide is nasal packing in the postoperative
period which is a nightmare for many patients, as the pain threshold varies from patient to patient. It also causes
dryness of mouth, throat irritation, facial heaviness, headache, excessive watering from eyes, aural fullness. There
is a lack of proper evidence to prove whether nasal packing really decreases postoperative hemorrhage as the
incision is properly approximated and sutured. The main reason for nasal packing was an approximation of nasal
septal flap thereby reducing the chances of septal Haematoma and stabilization of septal flap in the midline. The
present study has been taken to study and compare postoperative nasal packing and modified quilting suture of the
septal flap without the nasal pack.

Material and Methods : This one-year prospective comparative study was conducted on 149 patients who
underwent septoplasty with 3 months follow-up. One group had Postoperative nasal packing and the other had only
modified septal flap suturing without the nasal pack.

Results : Out of the total of 149 patients, 88 underwent nasal packing in the postoperative period and 61 patients
had undergone suture of the nasal septal flap without nasal packing. A statistically significant value of VAS score was
found in the non-packing group of 61 patients, where the average postoperative VAS score was 1.46 against 3.7
among the packing group of 88 patients. An unpaired t-test was applied and a value of 15.431 was obtained with a p-
value less than 0.001. No cases presented with septal perforation in the postoperative period in patients without a
nasal pack and there were 2 cases (2.2%) of septal perforation in the nasal packing group. There was no significant
bleeding in the postoperative period in both groups of patients.

Conclusion : Stabilization of the nasal septal flap by modified quilting technique is better option after septoplasty
with good comfort score.

[J Indian Med Assoc 2023; 121(4):  23-7]
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Editor's Comment :
The discomfort caused by postoperative nasal packing after
septoplasty can be avoided by stabilizing the nasal septal
flap with modified suturing technique as described.
The technique also prevents postoperative nasal synechiae
with no incidence of septal haematoma and nasal bleeding.
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role in controlling the complication rates but still, one
thing which is mostly practiced worldwide is nasal
packing in the postoperative period which is a
nightmare for many patients, as the pain threshold
varies from patient to patient.  It also causes dryness
of mouth, throat irritation, facial heaviness, headache,
excessive watering from eyes and aural fullness. There
is a lack of proper evidence to prove whether nasal
packing really decreases postoperative hemorrhage,
as proper decongestion and local infiltration of
lignocaine with adrenaline is given before incision,
avascular sub perichondrium plane is made for the
surgery and lastly, an incision is properly approximated
and sutured. The main reason for nasal packing is an
approximation of nasal Septal flap thereby reducing
the chances of Septal Haematoma and stabilization
of Septal flap in the midline1.

The present study has been taken to put light on
the various aspects of Septal surgery and an emphasis
has been given on the replacement of the postoperative
nasal packing with modified quilting suture of the Septal
flap to give nasal breathing and a pain-free
postoperative period.

MATERIALS AND METHODS

This Prospective Randomized Control study was
conducted in the Department of Otorhinolaryngology,
Rohilkhand Medical College and Hospital, Bareilly after
obtaining approval from the institutional ethical
committee.

A detailed entry of all the patients who underwent
Septal surgery for various reasons was made in a
proforma generated by Epi info version 7.0 from 1st

October, 2018 to 30th September, 2019 and have
completed at least 3 months follow up. The result was
statistically analyzed using the software provided with
Epi info.

A total of 149 patients of either sex above the age
of 18 years, who underwent only Septal surgery after
obtaining written informed consent for various
indications during this period of one year and have
completed at least 3 months postoperative follow were
included in the study and relevant data were obtained
and entered in the form generated in the software. The
objective of the study was to find the comfort score in
the postoperative period and also to analyze
complications in the two groups.  The patients who
had a history of Diabetes Mellitus, Hypertension and
bleeding disorder were excluded from the study as
well as any patient who underwent Sinus surgery,
Turbinate surgery or Dacryocystorhinostomy along with
Septal correction were also excluded from the study.

Once selected for the Septal surgery, all the

patients underwent routine blood tests along with
diagnostic nasal endoscopy. All the patients in the
study underwent Septoplasty under Sedation with
Pentazocine 15 mg and Promethazine 25 mg
Intramuscular (IM) 30 minutes prior to surgery. In pre-
operative preparation, the nose was topically
decongested with Cotton pledget soaked in 4%
lignocaine with adrenaline in the concentration of
1:30000 for at least 15 minutes. During the procedure
and in the postoperative period thorough monitoring of
vitals was made.

Just before the start of the Operation randomization
was done as per the random number table by a
Computer system software, one group underwent nasal
packing with Medicated Ribbon gauze and the other
group of patients underwent modified suturing of the
nasal Septal flap with 3-0 vicryl, ½ circle round-bodied
without nasal packing. The needle chosen was 3-0
because of its appropriate length, neither too long nor
too short and this much length is good enough to easily
catch with forceps. A long needle causes much trauma
to the lateral nasal wall whereas a smaller size is
sometimes lost within the flap. A round body needle is
relatively less traumatic when compared with a cutting
needle. Vicryl was preferred as it usually takes 60 to
90 days for complete absorption and by that time septal
flaps heal completely. Septal splints were not used in
any of the cases in this study.

Postoperative pain was assessed using the Visual
Analogue Scale from 0 to 10 where 0 was no pain to
10 was unbearable pain.

Our technique of modified suturing of the nasal
Septal flap (Fig 1-6)

Step 1 : Using 3-0 Vicryl mounted on a cutting
needle, first it is inserted along the caudal end of the
septum on the opposite side of deviation, marked as
point “A” in the figure.

Step 2 : Suture is passed in the upper half of the
Septum around the mid-point of the septum in an
anterior-posterior direction, marked as point “B” in the
diagram.

Step 3 : Around the mid-point of the distance
between “A” and “B” the needle is passed on the other
side in an oblique direction, marked as point “C” in the
diagram.

Step 4 : A single knot is made around point “C” to
make the stability of the suture along with obliterating
the space between the septal flaps.

Step 5 : The needle is passed near the caudal end
at point “D”, which lies near to point “A”. A final double
knot is made and the final suture is finally stabilized
on the same side where suturing started.
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Note : If there is caudal dislocation then, points
“A” and “D” are made near the caudal end close to
anterior nasal spine for extra stability.

Statistical Analysis :

Statistical Analysis was done by software Epi info
version 7.0. A datasheet was formed and all the
patients’ data were entered into the software along
with all the follow-up records. Statistics were applied
by the same software. Mean value and Standard
Deviation (SD), percentage and unpaired student t-test
was used to compare two groups in quantitative data
and Chi-square to compare two independent qualitative
variables.

OBSERVATIONS AND RESULTS

Out of the total 149 patients, 64 were females and
85 were males with 21–30 years as the most common
age group who underwent Septal surgery (Table 1).
Nasal obstruction (89.26%) was the main indication
for the surgery followed by Headache (66.44%) and
Recurrent Epistaxis (20.81%) (Table 2).

The cartilaginous part of the Nasal Septum was
the most common Deviated part of the nasal septum
in 138 (92.6%) patients followed by the Bony Part in

116 (77.8%) Patients with associated Maxillary crest
prominence was seen in 58.48% of patients and 14.1%
were with Caudal Dislocation.

Out of the total of 149 patients, 88 underwent nasal
packing in the postoperative period and 61 patients had
no nasal packing, and suturing of the nasal Septal flap
was done as described in the methodology (Fig A).

Figs 1 to 6 — (1) An Orientation of the Nasal septum as seen from above. (2) Needle inserted near the caudal end at point A, (3) On the
opposite side, the suture is passed in an oblique direction at point B which is around the middle of the septum in the Anterio-Posterior
direction, (4) The suture is again passed to the other side at point C, which is at the midpoint of AB distance, (5) At point C, a single knot
is made to make the suture stable, (6) At point D, which lies near the caudal end close to point A level, the suture is passed to the other
side and a double knot is made at point A.

Table 1 — Table showing percentage of patients in different
age groups

Age Group Percentage

11-20 28.19
21-30 46.98
31-40 20.13
41-50 4.03
51-60 0.67

Table 2 — Table showing percentage of patients undergoing
surgery for various clinical presentations

Presenting Complaints Percentage with SD

Nasal Obstruction 89.26±0.31
Headache 66.44±0.47
Recurrent Epistaxis 20.81±0.41
Hyposmia 7.38±0.26
Snoring 6.71±0.25
As a part of other operation 8.72±0.28
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There was a statistically significant result in terms
of postoperative pain score (VAS) in the two groups of
Nasal packing and others with no packing. Here in
this study, VAS score up to 2 was considered as low
pain and above 2 was considered a more pain score.
In the non- packing group of 61 patients, the average
postoperative VAS score was 1.46 against 3.7 among
the packing group of 88 patients. An unpaired t-test
was applied and a value of 15.431 was obtained with a
p-value less than 0.001 (Table 3 and Fig B).

 In the follow-up period of 3 months, there were 5
(5.6%) patients who were not relieved of nasal
obstruction and were attributed due to synechia as a
result of nasal packing whereas, there were no cases
of synechia in the non-packing group though the result
was not statistically significant. No cases presented
with Septal perforation in the postoperative period in
patients without a nasal pack and there were 2 cases
(2.2%) of Septal perforation in the nasal packing group.

There was no significant bleeding in the post-
operative period in both groups of patients.

 In the present study, none of the patients presented
with Septal hematoma or abscess, postoperative nasal
bleeding and external nasal deformity.

DISCUSSION

Septoplasty is one of the most common
Otorhinolaryngeal procedures with nasal obstruction
as one of the most common indications for surgery. In
the postoperative period, various types of nasal packing
and splints are used for the control of nasal bleeding
and flap apposition like medicated ribbon gauze,
Polyvinyl alcohol sponge (Merocel) with and without

airway, silicon splints, etc. These nasal packs act as
a foreign body and cause discomfort to the patient
and especially pain in the postoperative period. They
also act as a source of infection in the nose and
paranasal sinus as they affect the mucociliary activity
of the sinus mucosa and lead to stasis of the mucus
secretions.

In our study, seventy-five percent of Septoplasty
were done in the younger age group that too within 30
years of age. The reason for this can be attributed to
the cessation of development of the nasal septum
around 18 years of age and so patients with nasal
Septal deviation usually become symptomatic after
this age and seek medical advice and treatment at an
early stage. So, a symptomatic deviation is manifested
in the second or third decade of life. Alotaibi AD, et al2

also found a similar result with 74.8% of the study
population presenting within the third decade of life.

A study done by Peric A, et al3 found a significant
association between headache and spur and also
found statistically significant improvement in headache
following surgery. In our study, we have also found a
significant association between headaches and spurs,
and the same showed a statistically significant
improvement in VAS score.

In our study, 5 cases (5.6%) of nasal synechiae
were found in the nasal packing group as against no
case in the non-packing group, a similar finding was
observed in the study done by Awan MS, et al4 who
found nasal synechiae in 18.2% of cases among
patients undergoing nasal packing with no case of
synechia in non- packing group. The probable reason
can be attributed to injury to the nasal mucosa of the
lateral and medial wall of the nasal cavity at the same
level either during surgery or caused or aggravated by
tight packing of the nasal cavity, as there are no
standard guidelines on how much tight one should
pack. However, the reason for not being statistically
significant can be due to less sample size. These

 Fig A — Pie chart showing the number of patients in the two
groups

Fig B— Graph showing average VAS in the two groups

Table 3 — Table showing comparison in the two groups in
terms of Visual Analogue Scale (VAS) for pain

VAS
          Group Mean±SD t-value P value

With nasal packing 3.74±0.903    15.431 <0.001
Without nasal packing 1.28±1.030 (highly significant)
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patients presented with persistent nasal obstruction
at their subsequent visit and needed release of nasal
synechiae at 3 months postoperative visit.

Septal perforation is caused by injury of both nasal
septal flaps at the same level accompanied by loss of
bone or cartilage. It was very common when Sub-
mucous Resection (SMR) was mostly done for septal
deviation but with Septoplasty, the rate has gone to a
very lower level and if the injury is found intra-operatively
they are repaired simultaneously. Our study has got
no significant results in terms of incidence of Septal
perforation in the two groups and it goes in hand with
the study done by Walikar B N, et al5 and Eski E, et
al6. Thus, our study concludes that nasal packing has
no significant influence on causing Septal perforation.

In our study, “p” value of VAS score in two groups
of less than 0.001 was obtained which was highly
significant statistically thereby concluding significant
lower postoperative pain in the non-packing group in
comparison to the group with nasal packing. The
studies done by Naghibzadeh B, et al7, Walikar BN,
et al5 and Mane RS, et al8, have also observed a
statistically significant less postoperative pain score
in patients who did not undergo nasal packing post-
operatively.

CONCLUSION

Nasal Packing after Septal surgery can be easily
avoided in the postoperative period as it may be
replaced by stabilization of the nasal septal flap by
modified quilting technique which obliterates the dead

space, thereby preventing septal Haematoma. It also
may maintain the septum in midline position with no
post-operative discomfort without any undue
complication.
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Heart Failure (HF) occurs due to structural and
functional defects in myocardium associated with

impairment of ventricular filling or the ejection of blood.
It growing to a modern epidemic and despite advances
in therapy, it still carries an ominous prognosis and a
significant socio-economic burden1.  Diabetes Mellitus
is highly prevalent especially amongst patients with
Heart Failure with preserved Ejection Fraction
(HFpEF), and patients with co-existent two conditions
have a higher risk of mortality compared with patients
without these two condition2. Patients with Heart
Failure demonstrate impaired glucose metabolism and
insulin resistance3 . The altered glucose metabolism
places them at increased risk for developing diabetes,
29% versus 18%, compared to the general population4.

Nearly one quarter of all HF patients have
concomitant diabetes and this number rises drastically
to 40% in patients admitted with Acute

Decompensated Heart Failure. In the SOLVD (Studies
of Left Ventricular Dysfunction) trial 6% of patients
developed DM within three years of enrollment5. The
overall prevalence of DM in Heart Failure is significantly
higher (25%)  in comparison to  general population
(9%) and patients with Heart Failure with preserved
Ejection Fraction (HFpEF) have a slightly higher
prevalence of DM (40%)6.  Many population studies
and clinical trials have demonstrated that DM
significantly increases the risk of repeated
hospitalisations  due to  Heart Failure, the duration of
hospital stay and associated with a significantly higher
mortality rate  in comparison to those Heart Failure
patients without Diabetes5.

There is possibility that the increased incidence of
DM during the course of HF may be an epiphenomenon
of the lenient monitoring for impaired glucose
metabolism with HbA1C and with Oral Glucose
Tolerance Tests in the early stages of HF7. Decreased
physical activity in HF patients may lead to decreased
insulin sensitivity and to compensatory insulin
requirements and hyperglycaemia. Increased
catecholamines levels and sympathetic over activity
stimulate gluconeogenesis and glycogenolysis8.

Original  Article

Study of the Prevalence of Type 2 Diabetes Mellitus in Patients with
Heart Failure in a Tertiary Care Hospital in Eastern India

Torsha Chatterjee1, Indira Maisnam2, Prabir Kumar Kundu3 , Sudipta Bandyopadhyay4,
Aniruddha Ray5, Apurba Kumar Mukherjee6

Heart Failure and Type 2 Diabetes Mellitus are closely related. Diabetic patients have an increased risk of
developing Heart Failure and those with Heart Failure are at higher risk of developing diabetes. The objective of the
study was to  estimate the prevalence of Type 2 Diabetes Mellitus in patients with heart failure. This analytical
observational type of epidemiological study with case control design was conducted at in patient department of
General Medicine of RG Kar Medical College & Hospital, Kolkata, West Bengal, India from July, 2019 to June, 2020.
100 study subjects by purposive sampling method were taken as per inclusion and exclusion criteria. Data were
collected based on History, Clinical examination, relevant investigations and review of records. In this study proportion
of Diabetes was much higher among cases with Heart Failure (30%) than controls (10%), among cases with NYHA
class IV (56.3%) and among cases with reduced Ejection Fraction (100%). Thus pre-existing or newly development
of Type 2 Diabetes Mellitus should be kept in mind in all hospitalized Heart Failure Patients.
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Editor's Comment :
Heart Failure patients have increased risk of developing
Diabetes. Therefore, Diabetes should be routinely screened
in all patients of Heart Failure.
Early detection with appropriate management can reduce
both morbidity and mortality.
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Insulin sensitivity is decreased with declining of New
York Heart Association (NYHA) functional status of
HF patients3. Haemodynamic consequences
accompanying HF (decreased forward blood flow and
increased central venous pressure) lead to
hypoperfusion and congestion of the Pancreas and
Liver, which may impair their ability to regulate
metabolic homeostasis. Confirmatory data are provided
by a recent study, which concludes that left ventricular
assist devices improve blood glucose control in DM
patients9.

This study aims not only to provide the correlation
between Heart Failure and Type 2 Diabetes Mellitus
but also to provide information regarding prevalence of
Diabetes Mellitus in low and preserved Ejection
Fraction Heart Failure patients separately.

MATERIALS AND METHODS

This  analytical observational type of epidemiological
study with case control design was done in the in
patient Department of General Medicine  of RG Kar
Medical College & Hospital, Kolkata, West Bengal
from 1st July 2019 – 30th June 2020. A total of 50
patients aged above 18 years admitted with clinical
features of Heart Failure and fulfilling Framingham
criteria for Heart Failure was included as cases in the
study. Equal number of controls admitted with other
types of Cardiac Disease without Heart Failure like
Acute Myocardial Infarction, Arrythmia, Valvular Heart
Disease etc were included after age and sex matching.
Patients who did not give consent, those with features
of Chronic Liver Disease, Chronic Kidney Disease,
Severely Anaemic,  Pregnancy, Type 1 DM were
excluded from the study. Purposive sampling method
was followed to select those 100 study subjects. There
is no formula for setting the sample size for purposive
sampling. As a rule of thumb based on empirical
experience 100 study subjects are included for
purposive sampling in our study.

Framingham Criteria for Congestive Heart
Failure10

Diagnosis of CHF requires the simultaneous
presence of at least 2 major criteria

or 1 major criterion in conjunction with 2 minor
criteria.

Major Criteria :

• Paroxysmal nocturnal dyspnea
• Neck vein distention
• Rales
• Radiographic cardiomegaly (increasing heart

size on chest radiography)

• Acute pulmonary edema
• S3 gallop
• Increased central venous pressure (>16 cm H2O

at right atrium)
• Hepatojugular reflux
• Weight loss >4.5 kg in 5 days in response to

treatment

Minor Criteria :
• Bilateral ankle edema
• Nocturnal cough
• Dyspnea on ordinary exertion
• Hepatomegaly
• Pleural effusion
• Decrease in vital capacity by one third from

maximum recorded
• Tachycardia (Heart rate>120 beats/min.)
    Type 2 Diabetes ADA Diagnostic Criteria 11:
• A Fasting Plasma Glucose (FPG) level of 126

mg/dL (7.0 mmol/L) or higher, or
• A 2-hour plasma glucose level of 200 mg/dL (11.1

mmol/L) or higher during a 75-g Oral Glucose Tolerance
Test (OGTT), or

• A random Plasma glucose of 200 mg/dL (11.1
mmol/L) or higher in a patient with classic symptoms
of hyperglycemia or hyperglycemic crisis.

As per above two criteria data  were collected in
predesigned pretested schedule with the help of
interview of  study subjects and/or their accompanying
persons, clinical examination, review of records and
relevant investigations . Collected  data was  checked
for  consistency  and completeness. Data was entered
in Microsoft Excel data sheet for analysis. Data was
analysed by IBM Statistical Package for Social
Sciences (SPSS) version 22. Data were organised and
presented applying the principles of descriptive
statistics in the form of frequency and percentage and
also in tables. Chi-square test was applied as test of
significance for categorical variables and significance
level was set at p value <0.05.

RESULTS

There was no statistically significant difference of
age groups and gender between cases and controls,
means there was proper age matching between this
two groups. Among 50% of the cases Blood Pressure
was elevated than normal and 16% had Hypotension,
rest others were Normotensive. Tachycardia was found
among 46% of the cases. History of nocturnal cough
was present among 46% of the cases. Ankle edema,
engorged neck veins  were observed among 84%  and
68% of the cases.  Almost all cases had history of
dyspnea on exertion. Hepatojugular reflux, rales,
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hepatomegaly, cardiomegaly, S3 gallop, PND  were
seen among 50% , 92%, 56% , 78% , 64%  and 76%
of the cases respectively. Bilateral pleural effusion was
present in 26% cases. Acute pulmonary edema was
present among 60% cases. Reduced ejection fraction
was observed among 10% cases and 30% had ejection
fraction in mid range. Among all cases 32% belong to
NYHA class IV and 54 belong to NYHA class III.
Prevalence of Type 2 Diabetes among heart failure
patients in the present study was 30% (Table 1).
Whereas, Prevalence of Type 2 Diabetes among
controls in the present study was 10%. There was
absence of ketonuria or acidosis among the diabetic
patients.

In the present study 62% of the Heart Failure
patients included was under treatment with diuretics,
66% of them were under treatment with beta blocker
and 54% of them were under treatment with statins.

Table 1  shows that, prevalence of Diabetes among
Heart Failure patients in the present study was 30%

Table 2  shows that, proportion of Diabetes was
much higher among cases reduced Ejection Fraction
(100%). This finding was statistically significant.

DISCUSSION

In the present study, prevalence of Diabetes was
30 percent (Table 1) among the Heart Failure patients;
whereas prevalence of Diabetes was 10% among the
control group. Data from Melle, et al1  suggest that
more than one-third of patients who are hospitalized
for Heart Failure without  Diabetes exhibit impaired
Fasting Glucose or Impaired Glucose Tolerance.
Recent data from various registries show that
prevalence of Diabetes in patients with Heart Failure

ranges from approximately 25% to 40%, depending
on the study population12,13. So, findings of present
study showed almost similar proportion of diabetes
among heart failure patients. Heart Failure per se is
involved in the pathogenesis of Diabetes due to
numerous factors like heightened insulin resistance,
pro-inflammatory markers and diabetogenic drugs used
in heart failure. There is also increased risk of
atherosclerotic cardiovascular disease in diabetes
mellitus; which is a risk factor for Heart Failure.
Moreover; pre-existing Diabetes Mellitus could have
been missed in the Heart Failure patients in our study
due to lack of awareness or lack of facility for screening
for Diabetes Mellitus.

The possible adverse effects of established HF
treatments, such as beta (β)-blockers and high dose
thiazide diuretics may also hamper blood glucose
control14.  Previous studies reported that, patients with
HF have a four-fold higher prevalence of T2DM (20%)
than patients without HF (4-6%)15 and this rises to
40% in T2DM patients hospitalized for HF16. T2DM
worsens prognosis for patients with HF with reduced
Ejection Fraction (HFrEF) (Table 2), but even more
with HFpEF, by increasing the risk of death and
hospitalization17.  Reduced and mid-range Ejection
Fraction was observed among  two/fifth of the Heart
Failure patients. Among all cases one-third of them
belong to NYHA class IV and one-half belonged to
NYHA class III.

Statistically insignificant higher prevalence of
Diabetes was observed among cases with age less
than 40 years and among males.This could be because
of many reasons like a graver outcome in young onset
Type 2 Diabetes compared to onset at older age; more
severe degree of Heart Failure thereby increasing the
diabetogenic potential of Heart Failure; smoking;
alcohol and other factors. But there was statistically
significant increased proportion of Diabetes cases
those were on regular treatment with diuretics. This
may be attributed to the fact that high loop diuretic
dosages determine more severe HF.  Thiazide diuretics
in high dosage are postulated to be involved in
worsening of insulin resistance, inhibition of glucose
uptake and decreased insulin release. Diabetes was
more in proportion in cases who used beta-blockers.
This may be attributed to the fact that beta blockers
block the release of insulin by interacting with nerve
signals to the pancreas. Higher incidence of statin use
was seen in patients diagnosed to have Diabetes.
Though it has been postulated that statins could be
diabetogenic; the benefits of statin use outweigh the
risks. The association between statin use and

Table 1 — Distribution of the cases according to status of
Diabetes (n=50)

Diabetes Status Frequency Percent

Nondiabetic 28 56.0
Pre-Diabetic 7 14.0
Diabetic 15 30
Total 50 100

Table  2 — Association of Ejection fraction of cases with
diabetic status

Ejection Diabetes Status Total
Fraction
(Category) Non diabetic Pre diabetic Diabetic

Preserved 21 2 7 30
70.0% 6.7% 23.3% 100.0%

Mid range 7 5 3 15
46.7% 33.3% 20% 100.0%

Reduced 0 0 5 5
0.0% 0.0% 100.0% 100.0%

28 (56%) 7(14%) 15(30%) 50(100%)

Chi square value= 19.052, df=4, P=0.001(p< 0.05)
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Diabetes in our study could be due to the  presence of
dyslipidemia which is an earlier presentation of insulin
resistance in the metabolic progression to Diabetes
Mellitus. Diabetes was also statistically increased in
cases that belonged to NYHA class IV. This may be
attributed to decreased exercise tolerance in these
patients, increased usage of drugs like beta blockers,
statin, thiazides etc. Diabetes was also found to be
statistically increased in cases with reduced ejection
fraction.

In our study Diabetes Mellitus was highly prevalent
among the patients with Heart Failure, especially those
with mid-range to reduced Ejection Fraction and
patients with these two conditions have a higher risk
of mortality. Thus in our study, we found that not only
is there increased prevalence of Heart Failure in
Diabetes; but the presence of diabetes and pre-
Diabetes is also associated with a worse prognosis in
patients with Heart Failure.

CONCLUSION

Diabetes should be routinely screened for in all
patients with all forms of heart failure. Early detection
with timely and appropriate management will improve
both morbidity and mortality outcomes.
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The submandibular salivary glands are related to
the extrinsic muscles of the base of the tongue

and are an integral part of the floor of the mouth. The
submandibular gland Is about half the size of the parotid
gland. It is a hockey-stick-shaped structure with
platysma covering the bigger surface section of the
gland and located inferior to the mylohyoid muscle,
which supports the floor of the mouth1.

The radiographic evaluation of the tongue and the
floor of the mouth, as well as the salivary glands using
Computed Tomography (CT) has proven to be an
effective method2. Artifacts caused by swallowing-
related movement are one of the drawbacks of MR
Imaging. Imaging of the oral cavity and pharynx using
multi-detector CT can be done in a single short breath-
hold or even while the patient is breathing normally.
Patient movement artifact is almost non-existent.
Image reconstruction in any required plane is possible
with the help of data volume acquisition3. A CT scan of
the submandibular salivary gland can provide clinically
useful information that can aid in treatment selection4.

There is very scarce data available regarding
biometric measurements of the submandibular salivary

gland by using CT in the Indian population. This study
was undertaken to outline the normal biometry of the
submandibular salivary glands as demonstrated by CT.

MATERIALS AND METHODS

Patient Selection :

The study was performed in the Department of
Radiodiagnosis in a Tertiary Care Hospital. Institutional
Ethics Committee had approved this retrospective
study. The study period is from January, 2020 to
December,  2021. Inclusion criteria include all patients
who had undergone CT neck and CT face in the
Department of Radiodiagnosis during the study period.

Exclusion criteria include patients with salivary
glands pathology and patients with oral cavity and neck
pathology.

Image Acquisition and Viewing :

The TOSHIBA helical 16-MDCT scanner was used
to obtain Computed Tomography scans. Patients were
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Objectives : To study the biometric measurements of the submandibular salivary gland in the Indian population
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Materials and Methods : From the available database, 300 patients who have undergone Computed Tomography
without any salivary gland disease, the CT scans were retrospectively evaluated. The CT scans were obtained with
TOSHIBA Activion 16 slice CT machine. The antero-posterior, transverse and cranio-caudal dimensions of bilateral
submandibular salivary glands were measured in the axial, coronal and sagittal planes.

Results : The mean CT measurements of the patients included was 2.0 ± 0.38 cm in Antero-posterior, 2.1 ± 0.31
cm in Transverse and 2.90 ± 0.27 cm in Cranio-caudal dimensions. The average volume of the submandibular gland
was 6.68 ± 0.21 cc.
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Editor's Comment :
There have been very few studies in the Indian population
on the biometry of submandibular salivary glands using
computed tomography. Therefore, knowing the biometry of
the submandibular gland is critical. Clinical and imaging data
will aid in the diagnosis of various submandibular gland
disorders.
The size of the submandibular salivary gland does not
change significantly with age.
They can be used as a reference values in various disorders
and pathologies related to the submandibular salivary glands
as well as aid clinicians in the management of those
pathologies.
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positioned in a supine position in the CT scanner
machine. The scans covered the submandibular
salivary glands and were obtained in a cranio-caudal
direction.

All scans were carried out without the use of any
contrast agents. Vitrea Advanced Visualization (version
7.11) software was used to analyze all CT images on
a dedicated workstation. The dataset was evaluated,
and reconstructions on three standard planes—axial,
coronal and sagittal planes—were created from each
dataset.

Data Collection :
300 patients were included. The following

information was collected: Age, Gender, Antero-
posterior, Transverse and Cranio-caudal measurements
of submandibular salivary gland bilaterally. All data were
kept confidential and entered into an excel sheet and
used for further analysis.

RESULTS

We had included patients between the age group
20 to 70 years. The mean antero-posterior length of
the submandibular salivary gland was found to be 2.0
± 0.38 cm. The lateral-medial width (transverse) was
2.1 ± 0.31 cm, whereas the cranio caudal vertical depth
was 2.90 ± 0.27 cm. The submandibular gland has an
average volume of 6.68 ± 0.21 cc.

In different age groups, the dimensions varied within
standard deviation. There was no significant change
in normal dimensions of the submandibular glands as
age advanced. The gender of the subjects had no
statistically significant correlation with the size of the
submandibular gland. Fig 1 shows measurements of
the bilateral submandibular salivary gland in axial,
transverse and cranio-caudal dimensions using
Computed Tomography.

Table 1 shows age-wise normal dimensions of the
submandibular salivary gland measured using
Computed Tomography.

Table 2 shows age-wise volume of Submandibular
salivary gland by using Computed Tomography.

DISCUSSION

The second-largest salivary gland is the

submandibular gland. It is placed beneath the
mylohyoid in the floor of the mouth. The deep lobe of
the submandibular gland wraps around the posterior
free border of the mylohyoid and rests on the superior
surface3.

The weight of the Submandibular Gland (SMG) is
about half that of the parotid gland. The anterior lobe
of the SMG is smaller, whereas the posterior lobe is
larger. The primary excretory duct, also known as
Wharton’s duct, enters the oral cavity and opens into
the frenulum linguae at the sublingual caruncle from
the deep lobe inferior to the mucosa of the floor of the
mouth5. Fig 2 shows anatomical location and relations
of submandibular salivary gland.

The submandibular salivary gland is frequently
evaluated using Computed Tomography. Cross-
sectional imaging techniques like Computed
Tomography (CT) and Magnetic Resonance Imaging
(MRI) have transformed salivary gland imaging6. A CT
scan is a useful tool for determining the typical size of
the submandibular glands since it allows us to better
identify the gland’s
anatomical characteristics.
Because of the low-density
fascial planes that delineate
the extrinsic muscles, lingual
arteries and hypoglossal
nerves, the anatomy of the
floor of the mouth is easily
observable on CT7. On

Fig 1 — Measurements of the bilateral Submandibular Salivary
Gland in Axial, Transverse and Cranio-caudal Dimensions using

Computed Tomography

Table 2 — Age-wise volume
of Submandibular Salivary
Gland by using Computed

Tomography

Age (years) Volume (cc)

20-30 6 ± 0.30
30-40 7.8 ± 0.22
40-50 7.7 ± 0.23
50-60 7.0 ± 0.20
60-70 5.1 ± 0.21

Table 1 — Age-wise measurements of Submandibular
Salivary Gland by using Computed Tomography

Age (years) Antero-posterior Transverse Cranio-caudal
(cm)  (cm)  (cm)

20-30 2.0 ± 0.20 2.1 ± 0.26 3.0 ± 0.30
30-40 2.2 ± 0.30 2.3 ± 0.27 3.1 ± 0.29
40-50 2.4 ± 0.28 2.2 ± 0.29 2.9 ± 0.27
50-60 2.3 ± 0.24 2.2 ± 0.23 2.8 ± 0.26
60-70 2.0 ± 0.27 1.9 ± 0.28 2.7 ± 0.27
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clinical examination, a normal-sized gland is barely
perceptible. Hence, enlargement is usually indicated
by an easily palpable gland.

When the lymph nodes surrounding the gland
enlarge, it might be difficult to tell the difference between
these enlarged lymph nodes and an enlarged salivary
gland. The submandibular glands, as well as any
swollen lymph nodes, can be easily outlined using
CT. Knowledge of the normal biometry of the gland will
aid in the diagnosis of any submandibular swelling.

The majority of patients with tongue base cancer
exhibit glandular growth and platysma muscle
bulging2.

Mumps, sialadenitis, Sjögren syndrome, cysts, and
infections can all induce nonmalignant swelling.
Salivary gland calculi and/or strictures commonly
cause acute unifocal submandibular salivary gland
swelling due to obstructive sialadenitis. The
submandibular swelling may occur due to a
mechanical restriction of salivary flow within the duct.
Acute multifocal submandibular salivary gland swelling
is caused by viral sialadenitis (eg, mumps)8.
Sialadenitis and sialadenosis can cause the
submandibular gland to swell unilaterally or bilaterally.

Tumours of the submandibular gland, the tail of the
parotid gland, Hodgkin’s disease and Non- Hodgkin’s
Lymphomas can cause submandibular swelling. There
is also an outward displacement of normal-size
submandibular glands in patients with primary
amyloidosis and macroglossia9. Metastasis is a major
cause of the asymmetric submandibular enlargement

in adults10. Carcinoma of the tongue base can cause
unilateral enlargement.

Congenital Submandibular Gland (SMG) absence
is rare. Hypertrophy of the contralateral SMG may be
due to the absence of the SMG11.

Following ptyalolithiasis, sialadenitis, salivary gland
tumours, Sjogren’s disease or salivary gland surgery,
the salivary gland frequently atrophies12. Chronic
obstruction due to calculi can also cause
submandibular gland atrophy.

Pain and swelling are the most common symptoms
for which a patient is advised salivary gland imaging.
Imaging helps find salivary gland masses and
distinguish them from masses/pathologies in nearby
cervical areas, as well as mandibular Lesions.
Clinically, enlarged lymph nodes, peripheral nerve
sheath tumors and hypertrophy of masseter muscle
can all be mistaken for salivary gland tumors. Imaging
aids in differentiation of these lesions and invasion into
the adjacent spaces in cases of salivary gland
carcinomas6. A CT scan is a useful tool for detecting
and staging oropharyngeal cancer13.

There have been very few studies in the Indian
population on the biometry of Submandibular Salivary
glands using Computed Tomography. Therefore,
knowing the biometry of the submandibular gland is
critical. Clinical and imaging data will aid in the
diagnosis of various submandibular gland disorders.

Our findings revealed that the size of the
submandibular salivary gland does not change
significantly with age. However, knowing the normal
submandibular gland measurements is critical in
assisting the clinician in the treatment of various
submandibular gland diseases.

Larsson SG, et al2 observed in a study that the
submandibular salivary glands have a wide range of
normal sizes. When these glands become swollen or
misplaced, they produce bulging and displacement of
the underlying platysma muscle. Unilateral glandular
enlargement and platysma bulging should prompt a
more thorough search for a gland-interfering extrinsic
lesion.

CONCLUSION

The size of the submandibular salivary glands does
not change significantly with the patient’s age.

The mean antero-posterior length of the
submandibular gland was found to be 2.0 ± 0.38 cm.
The lateral-medial width (transverse) was 2.1 ± 0.31
cm, whereas the cranio caudal vertical depth was 2.90
± 0.27 cm. The submandibular gland has an average
volume of 6.68 ± 0.21 cc.

Fig 2 — Anatomical location and relations of submandibular
salivary gland.
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They can be used as a reference in various
disorders and pathologies related to the Submandibular
salivary glands as well as aid clinicians in the
management of those pathologies.
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Adequate dose to Clinical Target Volume (CTV) is
 needed   to control tumour and to deliver adequate

dose without missing the target, this CTV must be
encompassed by two margins for uncertainties; first,
internal margin uncertainties and second, set up margin
uncertainty will form Planning Target Volume (PTV)1.
Intenal margin uncertainties are due to physiologic,
anatomic variations during treatment course for
example tumour shrinkage, weight loss, filling of
rectum, respiratory movements and from practical view
point it is almost difficult to control. Set up margin

uncertainty are related largely to technical factor that
can be dealt with more accurate setup; immobilization
of patients and improved mechanical stability of
machine.  However, exactly how these margins should
be combined is still not clear.Large PTV margin results
in unnecessary irradiation of large amount of normal
tissue. Small amount of PTV margin may results
geographical miss.The effect this set up uncertainty
is more important an in case of IMRT and IGRT
because high dose gradient. Only  three mm setup
error of couch location resulted in 38% decrease of
minimum target dose and 42% increase of minimal
Spinal Cord dose2. In another study 3 mm setup error
along superior and lateral direction resulting in alter
dose to Spinal Cord and long anterior and lateral

Original  Article

Analysis of Set Up Margin Required during Delivery of Conformal
Radiotherapy in Head and Neck Malignancy Using On Board
Imaging: Experience from Tertiary Care Center

Anjan Bera1, Shatarupa Dutta2, Chandrima Banerjee3, Saptarshi Banerjee4, Srikrishna Mandal5

Background : Adequate dose to Clinical Target Volume is needed to control tumour and to deliver adequate dose
without missing the target, this Clinical Target Volume must be encompassed by two margins for uncertainties; first,
Internal margin uncertainties and second, set up margin uncertainty will form Planning Target Volume. Three mm
setup error of couch location resulted in 38% decrease of minimum target radiation dose and 42 % increase of
minimal Spinal Cord and Parotid Gland radiation dose.

Aims and Objectives : Objectives of this retrospective study are, before implementation of high precession
radiotherapy technique for Head and Neck Malignancy, we want determine optimal 3-dimensional Clinical Target
Volume to planning target volume margin and to assess our setup accuracy in our institute, NRS Medical College &
Hospital, Kolkata.

Material and Methods : We analyzed retrospectively set up error from 691 set Cone Beam CT images of 94
patients. According to Standard Guidelines Target Volume delineated and for creation Clinical Target Volume to
Planning target volume margin, we have used 5-7 mm margin around Clinical Target Volume.

Results : In 99% patients’ setup deviation were within 0.5 cm. The population systematic error (Σ) in in Super
Inferior; mediolateral; and anterior posterior direction were 0.13 cm, 0.12 cm and 0.14 cm respectively. The population
random error in Super Inferior; mediolateral; and anterior posterior direction were 0.021 cm, 0.022 cm and 0.173 cm
respectively. Using van Herk formula Clinical Target Volume to Planning Target Volume margin in Super Inferior;
mediolateral; and anterior posterior direction were 0.34, 0.47 and 0.32 cm respectively. Corresponding values with
Stroom formula 0.28, 0.40 and 0.26 cm respectively.

Conclusions : In our study Set up margin of 5mm all around the CTV to create PTV is found to be safe and adequete.
[J Indian Med Assoc 2023; 121(4):  36-40]
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displacements affect dose bilateral Parotid3. Therefore
set up errors need to be evaluated carefully and
regularly.  Availability of Electronic Portal Imaging
Devices (EPID) few decades ago and On Board Imaging
(OBI) and other in room imaging technology, at present
time,help delivery of high precession and high dose of
radiotherapy without missing the target and unnecessary
radiation of adjacent normal tissue4,5. Above mentioned
imaging technique that allows online and offline
correction protocol, a reduction of PTV margin is
possible.  Systematic and random errors can be reduced
by an online correction protocol, but it will increase
treatment time. Offline protocols that correct systematic
errors, is more efficient strategy for routine treatment in
a department with patient burden by minimizing image
acquisition and analysis6-8. Most of published literature
on set up accuracy and errors based EPID images.
Our LINAC is equipped with On Board Imaging (OBI)
technology. In this context we want to generate setup
accuracy data for LINAC (Varian–Truebeam and vital
beam) of our institution, NRS Medical College and
Hospital, Kolkata.

AIMS AND OBJECTIVES

Objectives of this retrospective study are, before
implementation of high precession radiotherapy
technique (IMRT, IGRT) for head and neck malignancy,
we want determine optimal 3-dimensional CTV to PTV
margin and to assess our setup accuracy in our institute.

MATERIALS AND METHODS

Total 94 patients with Head and Neck Cancer
receiving radiotherapy on LINAC (Varian medical system
Inc. Palo Alto, CA USA.) equipped with on board imaging
[Cone Beam CT Scan (CBCT) and KV X-ray], included
in the study. Only patients with at least 4 set of
orthogonal On Board Portal Imaging were included for
retrospective analysis. All patients are immobilized
supine position, hand by the side of body; on All In One
board (AIO; Orfit Industries Belgium) with4

clampsthermoplastic mold. Appropriate neck rest
chosen on the basis of comfort of the individual patient
and ensuring normal neck position. Planning   Contrast
Enhanced CT scan (CECT) with 3 mm slice thickness
done in CT simulator in our own Department,in order to
delineate GTV, CTV, PTV and OAR. For CTV to PTV
creation we have used 5- 7 mm margin around CTV.
After contouring and treatment planning, treatment plan
along with Digitally Reconstructed Radiograph (DRR)
of the planning CT scan transferred to treatment consol.
This DRR serve as reference image for comparison with
Portal Images (PI) acquired before Radiotherapy
Treatment and this is done verification of the accuracy
of treatment delivery. At first 3 consecutive days of
radiation, pre-treatment kV CBCT images were obtained
and subsequently kV CBCT repeated once weekly for
whole duration.Our Linac and TPS equipped with auto,
manual image registration and fusion technology,
translational set up errors evaluated by matching of bony
land marks in orthogonal Portal Images with DRR of
planning CT scan.  DRR with PI were initially super
imposed, auto matched and fine tuned manually if
needed for best possible matching by position bony
land marks  for example vertebral body,bony orbit,
mandible, base of skull and clavicle. If translational set
errors were >3mm in any direction, then set up error
correction was made before treatment.  We analyzed
set up error from 691 set of kV CBCT portal images
(range 4-14 Portal Images per patients with median of
5) of 94 patients.MS office 2007 and SPSS version 20
used statistical analyses (Systematic and random error,
Standard Deviation (SD) The population systematic error
(Σ). Fig 1 depicts online correction, treatment execution
protocol in our Department.

RESULTS

In ninety four patients (Total Portal Image - 691)
Superior-Inferior (SI), Medial-Lateral (ML) and Antero-
Posterior (AP) translational displacements measured.
The mean displacement in SI; ML; and AP direction

Fig 1 — Radiotherapy Treatment execution protocol. (CBCT-Cone Beam CT)

37



Vol 121, No 4, April 2023 Journal of the Indian Medical Association

were .004 cm (range -0.50 to 0.27 cm); 0.0142 cm
(range - 0.30 to 0.42 cm ) and   0.0651cm (range -0.33
to 0.47 cm ) respectively (Figs 2,3,4). In 99%
patients’setup deviation were within 0.5 cm.

Systematic and Random Error :
The displacement that was present throughout

treatment period is systematic component. Mean value
of all displacement for an individual patient represents
systematic displacement. The Standard Deviation from
values of mean displacement of all individual patients
represents systematic error for whole population. Day
to day set up variation of a patient represents random
error. The root mean squares of Standard Deviation
(SD) of all patients represent random displacement.

The population systematic error (Σ) in SI; ML and AP
direction were 0.13 cm, 0.12 cm and 0.14 cm
respectively. The population random error in SI; ML
and AP direction were 0.021 cm, 0.022 cm and 0.173
cm respectively.

Setup Margin Calculation :
Using van Herk formula, ICRU report 62;Stroms

formula CTV to PTV margin calculated. Using van Hark
formula CTV to PTV marginin SI; AP and ML direction
were 0.34, 0.47 and 0.32 cm respectively.
Corresponding values with ICRU report 62 were 0.15,
0.31 and 0.14 cm and with Stroom formula 0.28, 0.40
and 0.26 cmrespectively (Table 1).

Fig 2 — Scatter plot of translational deviation in all three
directions Fig 3 — Translational displacements in all three directions
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Fig 4 — Histogram of translational displacements in all three
directions including mean and Standard Deviations

DISCUSSION

In our study, the mean displacement in SI; ML;
and AP direction were .004 cm (range -0.50 to 0.27
cm); 0.0142 cm (range - 0.30 to 0.42 cm) and
0.0651cm (range -0.33 to 0.47 cm) respectively. In 99%
patients’ setup deviation were within 0.5 cm. The
population systematic error (Σ) in SI; ML and AP
direction were 0.13 cm, 0.12 cm and 0.14 cm
respectively. The population random error (ó) in SI; ML

Table 2 — Population systemic and random errors selected series

            Series Σ σ Displacements or errors

Tejpal et al[7] 0 .96 – 1.2 1.94-2.48 93 % displacements within 5 mm.
< 5 mm in all direction CTV to PTV.

Suzuki, et al8 0.7 -1.3 0.7-1.6 5 mm margin for PTV 3 mm margin for PRV.
Zhang, et al9 1.5- 3.2 1.1-2.9 5.5 mm margin for 90 % probability for target coverage.
Gilbeu, et al10 1- 2.2 0.7-2.3 4.5-5.5 mm margin for 90 % probability for target coverage
De Boer, et al11 1.5 -2 1.5- 2 probability value not specified.
Humphrey, et al12 0.02-.09 0 .04-.07 3 mm for 90% errors, 5 mm for 99 % errors.
Our study 0.12-0.14 0.021-0.173 99% displacements within 0.5 cm.

< 0.48 cm CTV to PTV margin in all direction.

Table 1 — Population Systematic and random errors and CTV to PTV margin

Population set-up errors CTV to PTV margin(cm)

Direction Systematic Random van Herk ICRU Stroom
(Σ) errors (σ) (2.5Σ+ 0.7σ) 62(Σ+ σ) (2Σ +0.7σ)

SI 0.13 0.021 0.34 0.15 0.28
AP 0.14 0.173 0 .47 0.31 0.40
ML 0.12 0.022 0.32 0.14 0.26

SI –Supero-Inferior, AP-Antero-Posterior; ML –Medio- Lateral

and AP direction were 0.021 cm, 0.022 cm and 0.173
cm respectively.

In one study by Tejpal, et al9 from ACTREC,
Mumbai, India, systematic error was 0.96-1.2 and
random error was 1.94-2.48 , 93 % displacements with
in 5 mm; <5 mm in all   direction CTV to PTV.In another
study from Japan, by Suzuki, et al10, systematic error
was0.7 -1.3and random error was 0.7-1.6 and they
recommend 5 mm margin for PTV, 3 mm margin for
PRV. Similar finding were reportedby Durim Delishaj,
et al where360 portal images of 60 patients were
analyzed and systematic error (Σ) was 0.7 -1.3 and
random error (σ) was 1.1-1.6. Author recommends
adding 3-5 mm margin in all direction around CTV to
create PTV is adequate15. Set-up errors and
translational displacements, in our study, were
comparable to the results of other trial reported in
literature (Table 2).

Major strength of our study is we analyzed highest
number of portal images (691 portal images of 94
patients) so far reported in literature. Another important
strength is our TPS and Linac equipped automatic
image overlying auto fusion technology (ARIA) which
resulted in the reducing human reading error and more
accurate measurement of displacement. Only one
drawback of our study is we did not report rotational
error. We as Radiation Oncologist for optimal 3-
dimensional CTV to PTV margin should not adopt
blindly published margin formula. Every institution
should generate its own set accuracy data. Our study
includes large number of patient so we could use these
data for calculation from CTV to PTV margin in Head
and Neck Malignancy in future treatment in our
Department.

CONCLUSIONS

To conclude, in our study Set up
margin <0.48 cm in all three dimension.
Translational displacement in all direction
with in 0.5 cm in 99% patients. During
course of radiotherapy, set-up accuracy
evaluation could be done by taking kV
CBCT portal images. Five mm margin all

around to the CTV to
create PTVis safe,
adequate and able to
overcome the setup
error problems.
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Antimicrobial Resistance (AMR) has been
recognized as a major public health problem with

catastrophic consequences on human health,
economy and food security1. Antimicrobial Use (AMU)
is the key driver for AMR and has increased
substantially globally, over past decades with nearly
30% of all hospital in-patients receiving antibiotics and
out of it around 30-50% of all antibiotics prescribed
are reported to be unnecessary, inappropriate or
misused2.

Antimicrobial Stewardship (AMS) is urgently required
to rationalize antimicrobial use ie, reduce  unnecessary
use and promote appropriate usage when indicated in
order to preserve these precious resources1,2. It is
imperative that before initiation of any AMS activities,
the magnitude of antibiotic consumption is measured
to understand the extent and understand the causes of

irrational prescribing so that interventions for reducing
AMU can be designed accordingly1. The consumption
data allows monitoring of trends and comparison across
countries, regions, healthcare facilities as well as to
inform policies, regulations and interventions for
optimization of AMU. The Antimicrobial Consumption
(AMC) data can also serve as benchmark for risk-
adjusted inter and intra-facility use and to establish
epidemiological association between antibiotic use and
resistance over time1.

World Health Organization (WHO), Defined Daily
Dose (DDD) methodology is an aggregate data
collection method. The DDD is the assumed average
maintenance dose per day for an antibiotic used for
its main indication in adults. It allows identification of
broad problem areas with drug use and data can be
captured relatively easily3,4.

Access, Watch, Reserve (AWaRe) categorization
is a WHO tool to classify antibiotics into Access,
Watch, Reserve category to target use of narrow-

Original  Article

Antimicrobial Utilization Study in a Neurology Setting
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Background : Measuring antimicrobial consumption is necessary to understand the volume and patterns of use,
to design appropriate interventions to reduce and rationalize its use.

Materials and Methods : The antimicrobial consumption in Neurology ICU and IPD were measured over a 5-year
period using WHO Defined Daily Dose (DDD) methodology.

Results : There was an increasing trend in Antimicrobial Consumption (AMC) from 125.7 to 155.5 DDDs/100 days
over 5 years with highest consumption in 2017-2018 (190.7 DDDs). The consumption of Watch group of antibiotics
was higher than access group antibiotics both in ICU and IPD and constituted more than 75% of total antibiotic
consumption.

Conclusions : The initiation of empiric therapy though may be necessary depending on the patients condition,
however, duration of antibiotic therapy and reducing usage of prophylactic antibiotics for aspiration pneumonia and
reducing consumption of Watch group of antibiotics were identified as stewardship opportunities. Feedback on AMC
data and persuasive educational interventions to rationalize and reduce antimicrobial use are required.
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Editor's Comment :
Antimicrobial usage is the key driver for antimicrobial
resistance; measuring antimicrobial consumption is
necessary to reduce its use.
The overall antimicrobial usage and initiation of antibiotics
for empirical management may be necessary in Neurology
settings but duration of antibiotics should be reduced.
The reduced usage of Watch antibiotics, prophylactic
therapy and timely de-escalation were identified as possible
interventions towards further reducing antibiotic usage.
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spectrum antibiotics while reserving broad-spectrum
antibiotics for “hardest to treat infections”5. ‘Access’
group are narrow-spectrum antibiotics which should
be easily accessible as these are life-saving and have
less potential for development of resistance. Access
group antibiotics should be preferred over Watch and
Reserve group. The ‘Watch’ group comprises broader
spectrum antibiotics with higher potential for
development of resistance and ‘Reserve’ group consists
of last-resort antibiotics for targeted use in multidrug-
resistant infections5. The DDD when linked with
‘AWaRe’ categorization reflects the pattern or quality
of antimicrobial use.

The present study was conducted to measure anti-
microbial consumption in Intensive Care Unit (ICU) and
In-patient Department (IPD) of neurology over a 5-year
period using DDD methodology, to understand the
quality of prescribing using AWaRe categorization and
make recommendations for appropriate AMS
strategy(ies).

MATERIALS AND METHODS

The data on antimicrobial consumption was
collected retrospectively from Neurology Department
(10 bedded Intensive Care Unit (ICU) and 34 bedded
In-patient Department (IPD) of a Super-specialty Public
Hospital from the indent records. The study was
conducted after approval of Institutional Ethics
Committee.

Defined Daily Dose (DDD) : The aggregated
antimicrobial consumption (except for antitubercular
drugs) was calculated year wise using the Anatomical
Therapeutic Chemical (ATC) for (J01) DDD Index 2019,
as per WHO Collaborating Centre for Drug Statistics
Methodology, Oslo (Norway)using AMC tool version
19.1.13,4. Bed occupancy data was collected from
Medical Record Department.

Drug Utilization 90% (DU 90) : The average
year wise DDD/bed days was arranged in
descending order and cumulative DDD/1000
days (DID) calculated and expressed as Drug
Utilization 90% (DU 90%).

Access, Watch, Reserve (AWaRe) : The
quality of antimicrobial used was assessed by
WHO AWaRe categorization method5. The
antibiotics consumption by AWaRe category
was calculated as the percentage consumption
in each category.

Statistical analysis :

Data analysis was done using MS Excel and
statistical measures like range, frequency,
average, percentage, DU90% were calculated.

Trend analysis was done using linear regression.

RESULTS

The trends of total AMC in neuro ICU & IPD is shown
in Fig 1. There was increasing trend in AMC over the
years from 125.7 to 155.5 DDDs (R² = 0.317) with
highest consumption in 2017-2018 (190.7 DDDs). The
AMC was higher in ICU compared to IPD in all the
years. Figs 2a and 2b depict the year wise
antimicrobial consumption of antimicrobials (DU90) in
neuro ICU and IPD respectively.  The most consumed
antimicrobial agents in ICU were ceftriaxone followed
by metronidazole, piperacill in-tazobactam,
meropenem whereas ceftriaxone, amoxycillin-
clavulanic acid, metronidazole were most commonly
consumed in IPD. Fig 3 depicts percentage
consumption of antibiotics based on Access, Watch
and Reserve categorization.

DISCUSSION

This study analyzed the trends and pattern of
antibiotic consumption in neurology setting.  Although
there are many reports of antibiotic use in ICU setting
but this is the first study reporting AMC in neuro ICU
and IPD, to the best of our knowledge. Intensive care
settings are an appropriate focus area for AMS as a
large proportion of antibiotics use, especially broad-
spectrum and parenteral antibiotics occurs in these
areas. It is important to study extent of use of
antimicrobials in neuro settings as the profile of
patients admitted here differs from other critical care
setting.

We observed a rising trends in AMC over 5 years.
The average DDDs of 5 years in Neurology ICU was
quite high (116.3) but is comparable to total antibiotic
consumption reported from several medical, surgical,
and neurosurgical ICUs across India. A large variation
has been reported in DDDs, globally, varying from 118.2

Fig 1 — Trends in total DDD of antimicrobials in neurology ICU
and IPD over 5 years

42



Vol 121, No 4, April 2023 Journal of the Indian Medical Association

to 560.11 DDDs, however  a neurosurgical ICU in
Gujarat, India reported DDDs as less as 52.86-10. A
large antibiotic surveillance study involving 35 ICUs in
Germany reported DDD of 133 which is also more than
our ICU11. These differences in the reported DDDs
could be due to differences in the criticality and patient
profile of the patients admitted in different settings. In
the present study, the overall AMC consumption was
three-fold higher in ICU compared to IPD with average
DDD of 116.3 in ICU and 38.2 in IPD. Higher
antimicrobial consumption in ICU can be justified in
patients presenting with life-threatening infections
requiring empirical broad-spectrum antibiotics within
1 hour of the suspicion of the infection.

The most consumed antimicrobial was ceftriaxone
(a Watch group) in both ICU and IPD. In our setting,
tubercular meningitis followed by acute
meningoencephalitis, seizure disorders (status
epilepticus), cerebrovascular accidents (stroke) are the
most common clinical presentations.  Ceftriaxone is
commonly used empirically in critically ill patients on
clinical suspicion of an
infection to reduce
morbidity, mortality and
improve functional
outcome12. The high
consumption of
ceftriaxone in IPD may
also be justified as 14-28
days of therapy with
antibiotics is required for
completion of a course in
a case of bacterial
meningitis.

M e t r o n i d a z o l e ,
piperacillin-tazobactam,
meropenem and

a m o x y c i l l i n -
clavulanic acid were
the next commonly
prescribed broad
spectrum empirical
antimicrobials, in
ICU similar to the
pattern reported in
previous studies4-8.
T h e s e
a n t i m i c r o b i a l s
i n c l u d i n g
ceftriaxone were
p r e s c r i b e d
prophylactically for

suspected aspiration/acute aspiration pneumonitis in
patients with status epilepticus, CVA (strokes,
hemiparesis), multiple sclerosis affecting bulbar
functions. Aspiration pneumonitis is most often a
chemical injury requiring only supportive care without
need to initiate antibiotics, but antibiotics are often
prescribed in most patients in practice13,14. Our study
reports high use of metronidazole in ICU.
Metronidazole was used probably to provide a cover
for anaerobes, however, there is limited evidence
supporting role of anaerobes in aspiration pneumonia13.
There is now sufficient evidence that neither
prophylactic antimicrobial therapy nor metronidazole
offers any clinical benefit for suspected aspiration/
acute aspiration pneumonitis. In fact, it may result in
selection of antibiotic resistant strains requiring
escalation of antibiotic therapy and adverse events such
as Clostridioides difficile infection13,14. Empirical
antibiotics with anaerobic coverage should be
considered only in the presence of clinical risk factors
for aspiration or presence of lung abscess, empyema,
or necrotizing pneumonia15.

Fig 2 — Trends in DDD of antimicrobials (DU 90) in neurology ICU (2a) and IPD (2b) over 5 years (A:
Access; W: Watch; R: Reserve)

Fig 3 — Trends in percent antibiotic consumption according to Access, Watch and Reserve
categorisation in ICU (3a) and IPD (3b)
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WHO advocates that Access group of antibiotics
should be preferred over Watch and Reserve group to
improve access and should comprise 60% of the total
antibiotic consumption5.  However, in the present study,
overall use of Access group antibiotics was ~20% in
both ICU and IPD, whereas, Watch group antibiotics
accounted for major proportion (>75%). Higher
consumption of Watch group antibiotics in ICU could
be because of its empirical use in life threatening
infections as seen in Neuro ICU. In the present study
though, AMC was lower in IPD but Watch group
antibiotics comprised the major proportion.  One of
the reasons for high proportion could be failure to de-
escalate the antibiotic started in ICU. Further, in ICU
over the years, a gradual decline in consumption of
Watch group antibiotics was observed without any
change in consumption of Watch group in IPD.

The overall antimicrobial consumption and
increasing trends require active intervention by
providing feedback to the prescribers with targeted
persuasive education programs to rationalize
antimicrobial use and decrease overall consumption.

LIMITATIONS

DDD of anti-tubercular drugs has not been
calculated as medicines for these patients are obtained
directly from the DOTS centre. Further, DDD data
should also be collated with the antimicrobial
resistance data to guide antibiotic therapy in
accordance with local antibiogram.

CONCLUSION

The overall extent and quality of antimicrobial use,
initiation of empiric antibiotic therapy was appropriate
and comparable to other published studies but there
are opportunities to further reduce antimicrobial use
particularly of Watch group antibiotics. AMS
interventions such as feedback on AMC data and
persuasive educational interventions, guidelines for
management of common neuro-infections based on
antibiogram, regular review and documentation of start
and stop dates of antibiotics should be implemented.
Regular audit of AMS actions such as de-escalation
to narrower spectrum antibiotic or IV to oral switch
after 48-72 hours can further help in timely de-
escalation. To reduce the prophylactic antibiotics in
aspiration pneumonia guidelines on prophylactic use
of antibiotics for aspiration Pneumonia need to be
developed. Cohort nursing training can reduce the
incidence of aspiration reduction and thus reducing
the antibiotic usage.

Source(s) of Support : Nil
Conflicting Interest : None
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Thalassaemia syndromes are autosomal recessive
disorders and the most commonly inherited

haemoglobinopathies in the world1. It is of two types:
α-thalassaemia and β-thalassaemia. In β-thalassaemia,
there is an impaired synthesis of β chains of globin part
resulting in low concentration of normal HbA with a
compensatory increase in HbF and/or HbA22-3. In β-
thalassaemia major (homozygous form), both β chains
are missing and there is severe anaemia and secondary
organ damage4. Regular transfusions are necessary to
maintain adequate RBC levels, which further aggravates
the iron accumulation due to shorter half-lives of
transfused RBC5. In thalassaemia minor (heterozygous
state), only one locus of the globin chain is lacking
which results in microcytosis without significant
anaemia6. Women with β-thalassaemia minor are mildly
anaemic but generally otherwise healthy. Hb E β-
thalassaemia is a double heterozygous state of Hb E
and β-thalassaemia and it is the most common type of
thalassaemia noted in Eastern India7. Approximately,
15 million people are globally affected in thalassemia8.
Thalassaemia mandates close maternal and foetal

surveillance during pregnancy. Antenatal counselling is
required for all antenatal mothers with thalassaemia. In
case of minor thalassaemia, partner should be tested
for thalassaemia trait9. If the partner is also trait,
antenatal diagnosis should be offered. Chorionic Villous
Sampling should be done between 10-13 weeks to
determine if the foetus is affected or not. If thalassaemia
major is diagnosed, termination of pregnancy is
offered10. Thalassaemia in pregnancy is a high risk and
therefore, hospital delivery is mandatory. Several
guidelines are set up for the proper management of such
a case during both antenatal and postnatal period11-13.
The objectives of this study were to find out the treatment
options offered to pregnant women with thalassaemia
to reduce the morbidity and the mortality during
antepartum, intrapartum and postpartum period and to
study neonatal outcome in babies born to mothers with
thalassaemia along with the thalassaemia workup of
the baby.

MATERIALS AND METHODS

This longitudinal study was carried out in the
Department of Obstetrics and Gynaecology, Eden
Hospital, Medical College, Kolkata after receiving
approval from Institutional Ethics Committee. Among
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all antenatal mothers attending Obstetrics Out-patient
Department with suspected and diagnosed
thalassaemia in pregnancy, 25 pregnant women were
randomly selected. Guideline of management of β-
thalassaemia in pregnancy was strictly followed11-13.
The inclusion criteria were antenatal mothers in the
age group of 18-45 years diagnosed to have β
thalassaemia major, E β thalassaemia and
thalassaemia trait. Exclusion criteria were antenatal
mothers with associated serious medical disorders like
Heart disease, Endocrinological disorders, Infective
disease etc. 

Total 25 antenatal mothers conforming to the
inclusion and exclusion criteria were recruited after
receiving their informed consent. The following
investigations were conducted: (i) Routine
investigations: Complete Haemogram, Liver Function
Test and Serial Ultrasound Review; and (ii) Special
Haematological Investigations: Hb Electrophoresis,
Serum Ferritin, Reticulocytes Count, MCV, MCH,
MCHC. Furthermore, Management and Treatment
options provided to mother to overcome the incidence
of maternal and neonatal complications during current
pregnancy.

Data were analysed and expressed as descriptive
pattern. Statistical analysis was carried out using the
Chi square test, independent Sample t-test, Mann-
Whitney U test and paired t-test wherever appropriate.
P value less than 0.05 was considered statistical
significance. For the data analysis, statistical software
SPSS were used.

RESULTS

Table 1 exhibited the demographic details of selected
patients. In this study, 25 number of β-thalassaemic
pregnant women at mean age of 23.36 years (range
19-30yrs) were selected. Proportion of primi gravid
patients were significantly higher (n=11; 44%) than other
parity groups. HPLC reports confirmed 44% of patients
had HbE β-thalassaemia, 24% each of HbE trait and β-
thalassaemia trait; only 5% of their husbands were β-
thalassaemia carrier. 32% of women having history of
Abortion, 20% Infertility and 40% Jaundice. Blood
examination reports depicted that mean Hb was 7.54
g/dl in the time of booking and 8.42 g/dl during delivery.
Moreover, Serum Ferritin was 241.51ng/ml, Reticulocyte
was 4.9%, MCH 22.09 pg, MCV 73.56 fl, MCHC 29.86
g/dl and Bilirubin was 1.45 mg/dl (Table 2).

USG reports of β-thalassaemic pregnant mother in
third trimester showed 24% IUGR, 12%
Oligohydramnios and 8% IUGR with Oligohydramnios,
while 56% was normal (Table 3). Frequency of blood
transfusion during pregnancy was 6.84 times

(maximum 15 times) and highest frequency of blood
transfusion was after delivery (40.0%) followed by blood
transfusion every 15 days (32.0%). 40% mothers
showed Splenomegaly, 12% mothers developed
gestational Diabetes Mellitus and 16% pregnancy
induced hypertension. Percentage of Caesarean
section was significantly higher than vaginal delivery
(Z=2.5456, p= 0.01078).

The analysis of indications for Caesarean section
showed a wide variability. 20% patients had post partum
haemorrhage, 12% patients developed wound infection.

Table 4 showed the physical indicators of neonates
of β-thalassaemia Trait-thalassaemic mothers. Birth
weight of neonates was 2.51 kg (range 1.40-3.25 kg),
24% neonates developed hypoglycaemia and 20% β-
thalassaemia trait was found in babies at 6 m. 

Table 1 — Demographic data of β-thalassaemia pregnant
women

Number of subjects 25
Mean age (years) 23.36 ± 2.87*

<20 16%
21-25 60%
26-30 24%

History of abortion
Yes 32%
No 68%

History of infertility
Yes 20%
No 80%

Mother’s HPLC report
Homozygous β-thalassaemia 8.0% 
β-thalassaemia trait 24.0% 

  HbE Trait 24.0% 
  HbE β-thalassaemia 44.0% 
Husband’s HPLC report

β-thalassaemia trait 20.0% 
Normal 80.0% 

CVS report of husbands
β-thalassaemia Carrier 12.0% 
Normal 8.0% 
Not done 80.0% 

Jaundice 
Yes 40%
No 60%

*Results are mean ± SD

Table 2 — Blood examination of β-thalassaemia pregnant
women

Mean ± SD Range (min – max)

Haemoglobin (g/dl)
   at booking 7.54 ± 1.23 5.4-9.20
   at delivery 8.42 ± 0.80 6.8-10.10
Ferritin (ng/ml) 241.51 ± 92.30 123.4-576.5
Reticulocytes (%) 4.92 ± 1.87 2.0-8.0
MCH (pg) 22.09 ± 1.27 19.30-23.60
MCV (fl) 73.56 ± 3.91 67.0-80.0
MCHC (g/dl) 29.86 ± 2.26 16.0-34.40
Serum bilirubin (g/dl) 1.45 ± 0.97 0.50-3.40

N=25; results are mean ± SD
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DISCUSSION

In 1936, George Whipple was first who coined
thalassaemia from the Greek word “thalassa” for sea
and “hema” for blood14. Pregnancy in women with β-
thalassaemia Trait-thalassaemia major is rare until
recently due to their short life span, multiple organ
damage and reduced fertil ity. Moreover,
hypogonadotropic hypogonadism is the most frequent
in β-thalassaemic major with marked sexual
dysfunction, infertility and short stature15. Presence
of thalassaemia is considered as high risk at
pregnancy and the pregnant mothers should be
monitored properly during antenatal period and cared
enthusiastically during intrapartum and postpartum
periods to decrease maternal morbidity and mortality13.
Pre-marriage counselling of couples and prenatal
screening of partners of thalassaemic mothers should

be considered to decrease the thalassaemic burden
of society. Screening is able to identify couples having
a 25% risk or more having a pregnancy with a
significant haemoglobinopathy. In the present study,
HPLC report of all thalassaemic pregnant women
showed frequency of HbE β-thalassaemia was
maximum (44%), while 5% of their husbands were β-
thalassaemic carrier. In India, HbE β-thalassaemia is
frequent for individuals to inherit alleles for both Hb E
and β-thalassaemia16. The estimated number of β-
thalassaemia carriers in India is about 29.7 million,
while births of β-thalassaemia patients are 7000 per
year17. Over the last 20 years more than 200 different
varieties of molecular defects causing β-thalassaemia
were characterized affecting RNA transcription and
processing or translation of the β-globin gene18.  

Anaemia has deleterious effects both on mother as
well as on growing foetus. WHO defined anaemia in
pregnancy as Hb% is less than 11g and CDC as Hb%
is less than 11g during the first and third trimesters and
less than 10.5g during the second trimester19-20.
Anaemia in thalassaemic mothers is to be corrected
with adequate blood transfusion, to decrease maternal
morbidity and mortality associated with anaemia in
pregnancy. In the present study, Hb was 7.54 g% during
pregnancy and 8.42 g% after birth. Blood transfusion
frequency was 32% in every 15 days and 40% after
delivery to treat anaemia in β-thalassaemic mother. The
rate of blood transfusion in this time period was 6.84
times. In other report, it has mentioned that transfusion
therapy has given during pregnancy to maintain
Haemoglobin >10 g/dl to ensure appropriate foetal
growth21. Furthermore, serum ferritin level of was 241.51
ng/ml. No β-thalassaemic mother had iron overload due
to iron chelation therapy. Unfortunately Splenomegaly
(40%), Jaundice (40%), Pregnancy induced
hypertension (16%) and Gestational diabetes (12%)
were observed in β-thalassaemic mothers.

Thalassaemia in combination with anaemia
reported for different complications of the thalassaemic
pregnancy, like fatal Intrauterine Growth Restriction
(IUGR) and preterm labor12.  According to guideline,
first Ultrasound scan has performed at 7th-9th week of
gestation, followed by first-trimester (11th-14th weeks),
second trimester (18th-21st weeks) and third trimester
(24th  week), focusing on possible IUGR11,21. For safety,
Chorionic Villous Sampling (CVS) has been done when
both mother and husband were affected by
thalassaemia to decrease the number of babies born
with thalassaemia. USG at third trimester showed 32%
IUGR and 56% normal. Moreover, post partum
haemorrhage is a major complication of thalassaemia
in pregnancy.  Hence, serial USG with colour Doppler

Table 4 — Physical indicators of neonates of β-
thalassaemic mother

Birth weight (kg) 2.51 ± 0.53 
Neonatal jaundice 

Absent 68%
  Present 32%
Neonatal hypoglycemia
  Absent 76%
  Present 24%
At 6 month blood test
  β-thalassaemia trait 20%
  Normal 80%

Table 3 — Clinical examination of β-thalassaemia mother

Third trimester USG :
  IUGR 24%
  IUGR, Oligohydamnios 8%
  Oligohydamnios 12%
   WNL 56%
Mean blood transfusion 6.84 ± 5.39
Blood transfusion frequency :
  After Delivery 40%
  Every 60 days 8%
  Every 45 days 4%
  Every 30 days 16%
  Every 15 days 32%
Organomegaly :
  Absent 60%
  Splenomegaly 40%
Gestational diabetes :
  Absent 88%
  Present 12%
Pregnancy induced hypertension :
  Absent 84%
  Present 16%
Mode of delivery :
  Caesarean section 68%
  Vaginal 32%
Postpartum haemorrhage :
  Absent 80%
  Present 20%
Postpartum wound infection :
  Absent 88%
  Present 12%
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is suggested to diagnose IUGR and other
complications like oligohydramnios.

Thalassaemia is not an indicator for Caesarean
section. If vaginal delivery is decided, active
management of the third stage of delivery is
recommended, as this intervention is supposed to
reduce blood loss23. In this study, 68% patients
underwent caesarean section. 17.6% caesarean
section was done due to IUGR, 11.8% for
oligohydramnios and 5.9% for IUGR with
oligohydramnios and rests were due to obstetric and
medical indications. Aessopos et al (1999) performed
caesarean delivery in all patient24. Mean birth weight
of 25 babies was 2.51 kg, with a range from 1.40 to
3.25 kg. Neonatal complications were mainly Jaundice
(32%) and Hypoglycaemia (24%). Furthermore, β
thalassaemia trait was detected only in 20% babies
at 6 month. The incidence of complications observed
in our study was less than other recent reports25-26.

CONCLUSION

Pregnancy in thalassemia should be considered a
high risk and need special medical attention, monitoring
and treatment throughout the antepartum, intrapartum
and postpartum periods to overcome the pregnancy
associated complications and mortality of both mother
and baby.
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Reproductive Tract Infections (RTIs) such as
Gonorrhoea, Syphilis, Chlamydia, Bacterial

Vaginosis  (BV), Lymphogranuloma Venereum (LGV),
Chancroid and Trichomoniasis are regarded as the
second most common infectious disease in the world9,
and a silent epidemic in women’s lives. RTis may
present a wide variety of clinical symptoms, including
Acute, Chronic, Complicated, Simple, Symptomatic
and Asymptomatic.

Women with untreated RTIs often experience
complications such as infertility, chronic and pelvic
pain and other conditions that may have a lifetime
impact8. In underserved areas like Rural and
Industrialised areas, RTIs can cause peripartum
maternal mobility and mortality5. 

In this study, we concentrate on the effects of RTIs

amongst patients in different societal areas and how
the proper faecal hygiene can curb the negative social
and economic impact.  

MATERIALS AND METHODS

This study was conducted at GICE Nursing Home,
Kalyani, Nadia, WB, between April, 2016 and March,
2022. During this period, 11,872 cases were reported
at GICE Nursing Home of which 10,000 cases were
selected.

The primary objectives of that study were —
(a) Be aware of the types of wipes used during

bowel movements.
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Reproductive Tract Infection : Challenges to Health Policy and
Education, Research and Impact on the Socio-economic Situation of
Indians
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Background : Reproductive Tract Infection (RTI) due to poor hygiene caused by faecal Bacteria or viruses which
goes into the vaginal canal during and after defecation is not only damaging to the reproductive organ, but also
causes indirect or direct impact on Socio-economic status of the patient and their family as well.

Objective : This study highlights the importance of faecal hygiene in preventing damage to the reproductive tract
and curbing the impact on social and economic problems in patients and their families. 

Materials and Methods : This study was conducted at GICE Nursing Home, Kalyani, Nadia, WB, between April
2016 and March, 2022. During this period, 11,872 cases were reported at GICE Nursing Home of which 10,000
cases were selected.

Discussion : It was interesting to observe that those who wipe from back to front or vice versa are more likely
suffering from Vaginitis (85%), Cervicitis (92%), Endometritis (55%), PID (60%), UTI (70%) and Tubal Block (17%) as
compared to those who used Hand shower (10%) or Tissue Paper (9%). This is an indication that proper faecal
hygiene can prevent damage to the reproductive system. Further analysis revealed that the inability to pay for medical
expenses created a Socio-economic crisis among family members.

Conclusion : It is concluded from this study that maintenance of proper faecal hygiene by women in Rural, Urban
and Industrial areas, can not only help with prolonged illnesses but also prevent financial losses. As a result,
Guardians, Teachers, Health Care Providers and Local Government should conduct outreach programs to teach the
importance of faecal hygiene at home, in Schools, Colleges, Public health institutions and so on, etc.  
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Editor's Comment :
Reproductive tract infection due to poor hygiene caused by
faecal Bacteria or viruses which goes into the vaginal canal
during and after defecation is not only damaging to the
reproductive organ, but also causes indirect or direct impact
on socio-economic status of the patient and their family as
well. 
Awareness programs must be conducted in rural/urban &
industrial areas to teach the importance of maintaining faecal
hygiene such as the importance of using hand showers or
tissue papers during bowel movements can deter such
medical cases in the future.
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(b) To uncover any pathological changes to the
reproductive tract/ urinary bladder.

(c) Assess the socio-economic impact on the
patient and family. 

OBSERVATIONS

Between April, 2016 and March, 2022, 11,872 cases
were observed at
a GICE Nursing
Home - 10,000
cases were
selected for this
study (Table 1). 

Out of 10,000
cases, 62% of
women were Hindu and 30% were Muslim, which
outnumbered the other minorities (Table 2). 

The majority of
women resided in rural
(47%) and industrial
(40%) regions,
compared to urban
(13%) (Table 3). 

It was
mentioned that
the Educational
Qualif ications
amongst women
comprised of 
<10 school pass (32%), Higher Secondary pass (26%),
UG degree holder (28%) & PG degree holder (14%). It
meant that qualification has no effect on reproductive
hygiene (Table 4).

The results
showed that
58% of patients
came from low-
income areas,
while 32%
came from
middle-income households, compared with 10% who
had high economic status
(Table 5).

Upon detailed inquiry,
it was discovered that
15% of women spent
more than Rs 4000/year
in medical expenses as
compared to 58% of women who spent Rs 2000-Rs
4000/year. In addition, the other 27% of respondents
spent between 1000 and 2000 rupees/year,
respectively. Consequently, the estimated financial
burden of 10,000 cases amounted to nearly 1 to 4

crores per year
(Table 6). 

Concerning
the use of
various methods
adopted after the
passage of
bowel movements, it was observed that 40% had the
habit of washing from back to front and 35% used front
to back method using water as compared to either
used Hand shower (10%) or used Tissue paper (9%)
(Table 7).

It was noted
that those who
used to wash
front to back or
vice versa, they
are mostly
suffering from
Vaginitis (85%), Cervicitis (92%) and Endometritis
(55%), PID (65%), UTI (70%) and Tubal block (17%)
as compared to those who used hand shower and
tissue paper (Table 8). 

In culture and sensibility (N-1000), Trichomoniasis
(47.5%) predominated over E Coli (21.7%), Bacterial
vaginitis (11.1%), Streptococci (group B) - 7.6%, etc,
respectively (Table 9).   

After initial
treatment by
p r o p e r
counselling, use
of antibiotics,
Metrogyl tab,
A n t i s e p t i c ,
Betadine lotion
(hip bath) – 50%
(N-5000), each
group were counselled to use tissue paper/ and or
hand shower, during wiping for 6 months to 1 year
(Table 10). 

Out of 2000 cases, the incidence of Reproductive
Tract Infections was found to be reduced by 9.4%
(Vaginitis), 4.7% (Cervicitis) and 2.6% (Endometritis),

Table 1— Total Cases Seen (N =11,872)

Year Cases Seen

April 2016 to March 2017 782
April 2017 to March 2018 2983
April 2018 to March 2019 2716
April 2019 to March 2020 2000
April 2020 to March 2021 1519
April 2021 to March 2022 1872

Table 2 — Religion (N= 10,000)

Religion Percentages Total No

Hindu 62% (6200)
Muslim 30% (3000)
Christian 8% (800)

Table 3 — Place of Origin (N= 10,000)

Place of Origin Percentages Total No

Rural 47% (4700)
Urban 13% (1300)
Industrial 40% (4000)

Table 4 — Education (N= 10,000)

Education Percentages Total No

<10 Class Pass 32% (3200)
10-12 26% (2600)
Degree 28% (2800)
Post Degree 14% (1400)

Table 5 — Income (N= 10,000)

Income Percentages Total No

Low 58% (5800)
Medium 32% (3200)
High 10% (1000)

Table 6 — Financial Liability (N= 10,000)

Rupee/yr (Rs) Percentages Total No

<1000 5% (500)
1001-2000 22% (2200)
2001-3000 38% (3800)
3001-4000 20% (2000)
>4000 15% (1500)

Table 7 — Types of Wiping (N= 10,000)

Types Percentages Total No

Back to Front 46% (4600)
Front to Back 35% (3500)
Hand Shower 10% (1000)
Tissue Paper 9% (900)

Table 9 — Type of Organism (N=1000)

Types Percentages Number

Trichomoniasis 47.5% 475
Bacteria Vaginitis 11.1% 111
E.Coli (Echerichiacoli ) 21.7% 217
Streptococci (Group-B) 7.6% 76
Staphylococci Aureus 3.9% 39
Neisseria Gonorrhea 4.1% 41
Klebsiella Preumoriae 2.5% 25
Listeria Mmocytogene… 1.6% 16

Table 8 — Clinical Findings (N= 10,000)

Findings Percentages Total No

Vaginitis 85% (8500)
Cervicitis 92% (9200)
Endometritis 55% (5500)
PID 65% (6500)
UTI 70% (7000)
Tubal Blockone
  Side (10%),
  Both Side ( 7%) 17% (1700)
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indicating the importance of
maintaining hygiene. It also aided in
overcoming  mental agony, social
issues and financial liabilities caused
by prolonged illnesses (Table 11). 

DISCUSSION

Reproductive Tract Infection due to Faecal Bacteria
or virus that gets into the vaginal canal during and after
passing stool, is not only damaging to the reproductive
tract leading to PID, Infertility, Cervical Cancer, etc,
but also found to cause direct or indirect impact on
the socio-economic burden on patients and their
families1-4,6,7.

In 82% of adult females who attended GICE
Outpatient Department (OPD) were from Rural &
Industrial areas in and around Kalyani, Nadia, WB,
with education 8-12 class pass (52%) and  low Socio-
economic status (50%) respectively. All present at the
clinic had a history of abdominal pain, white discharge,
irregular menstruations, dysuria and infertility, etc.
Following appropriate consultation, various cases of
contamination have been discovered by Faecal
Hygiene, historical bathing in the polluted pond,
inadequate Menstrual Hygiene, etc. Additional studies
were performed to validate the acquired data, using
clinical tests, S/E smears, colposcopy and USG

It was observed  that those who used just used
water to wash from the back to the front or vice versa
suffered  from Vaginitis (85%), Cervicitis (92%),
Endometritis (55%), PID (60%), UTI (70%), and Tubal
block (17%) as compared to those who used hand
shower (10%) or Tissue paper (9%). Significantly
highlighting  that proper faecial hygiene has a wider
impact of preventing  harm to the reproductive tract.
Additionally, responders were advised to use hand
showers or tissue papers apart from receiving 
treatment through counselling, antibiotics, metrogyl
and vaginal wash. A follow up checkup was also advised
after 6 months - 1year of treatment . 

As regards the Socio-economic impact, 15% of
women stated that they spent more than Rs 4000 per
year as compared to 58% of women who spend Rs
2000-4000/year and 27% had spent Rs 1000-2000/
year respectively, costing roughly 1-4 crores for 10,000
responders.

A follow-up study conducted after 6 months of the
original study, saw 2,000 returnees who attended the
clinic for infertility/ other treatments. Most of them had
a positive response to treatments with infections having
significantly decreased after usage of appropriate
hygiene methods. Of these, only 9.4% were still
suffering from Vaginitis, 4.7% from Cervicitis and 2.6%
from Endometritis.

Table 11 — Clinical Findings (N= 2,000)

Findings Percentages Total No

Vaginitis 9.4% (187)
Cervitis 4.7% (99)
Endometritis 2.6% (51)

Table 10 — Types of Methods
(N=10,000)

Method Percentages Total No

Tissue Paper 50% (5000)
Hand Shower 50% (5000)

CONCLUSION

Damage to the Reproductive System caused by a
Bacterial, Viral or Parasitic infection that enters the
vaginal canal may affect the reproductive organ and
cause socio-economic/mental problems in addition to
being potentially harmful. 

Awareness programs must be conducted in rural/
Urban & Industrial areas to teach the importance of
maintaining Faecal Hygiene such as the importance
of using Hand Showers or Tissue Papers during bowel
movements can deter such medical cases in the
future. 

Hence, active action must be taken to educate the
masses by Tutors, Teachers, Government and
Healthcare Providers by organising campaigns in
Homes, Schools, Colleges, PHC, Hospitals and Private
institutions. 
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Review  Article

Patient Safety Attitude among Indian Medical Students — A
Comparative Cross-sectional Questionnaire Study

Kavita Sreekumar1, Nikhil Bhoomkar2, Ridhima Gaunkar3, Mohnish Sardessai4,
Megan Rodrigues5, Esha Satarkar5

Introduction : Medical errors in Healthcare is now a global concern and patient safety is become a significant
priority. Despite the escalating need for patient safety curriculum in Medical Education, few Medical Schools have a
structured training in place. We did this study to evaluate the attitudes of Indian Medical Students towards patient
safety.

Methods : This was a descriptive, cross-sectional, questionnaire based study done over 6 months among
cohorts of 2nd and 3rd year Medical Students. The Attitudes to Patient Safety Questionnaire-III was used. The
responses were noted using a 7-point Likert scale. Mean scores were analysed for 9 domains consisting of 26 items
and compared for the two groups using Students 't' test. The sample was set at 95% confidence interval. p < 0.05 was
considered statistically significant.

Results : Total of 190 students participated, 70 second year and 120 third year students with response rate of
46.6% and 80% respectively. Both groups showed positive response for domains of working factors as an error
cause, team functioning and error inevitability. Lowest score was received for professional incompetence as an error
and disclosure responsibility. There was a significant difference between the two groups in one domain and 6
individual items.

Discussion : The results of the study reveal that there is a need to include structured patient safety curriculum in
Undergraduate Medical Education which was strongly acknowledged by the participants. Non-technical skill training
would help student develop positive attitudes towards teamwork, error reporting and disclosure responsibility.

[J Indian Med Assoc 2023; 121(4):  52-8]
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Editor's Comment :
Medical errors and patient safety are major concerns in
healthcare globally, and structured patient safety training is
lacking in many medical schools.
Students are willing to learn and participate in a patient
safety culture-oriented curriculum.
Patient safety needs to be introduced early during
Undergraduate medical education and reinforced throughout
Postgraduate education as it involves fundamental cultural
changes and concepts outside traditional medical training.
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Health care outcomes have significantly improved
with the discoveries of modern medicine1.

However, studies from a host of countries show that
with these benefits come substantial risks to patient
safety. In 1999, the Institute of Medicine of the National
Academy of Sciences, United States, released a report
titled ‘To Err is Human: Building a Safer Health
System’2. According to this report, up to 98,000
preventable deaths had reportedly occurred annually
due to medical errors in hospitals, with 7,000
preventable deaths being related to medication errors
alone2. Jha, et al in 2013 reported that around 5.2 million

medical errors take place in India annually3. Reducing
harm caused by health care is a Global priority4.
Medical students are the future Health Care providers,
hence they should be able to identify unsafe
conditions, systematically report errors, investigate and
improve systems with an  understanding of human
shortcoming and be able to disclose errors to patients1.
Traditionally, Medical Education has focused on pure
clinical skills: diagnosis, treatment of disease, after-
care and follow-up. However, skills essential to patient
safety like team work, quality improvement,
communication and risk management have been
ignored4. Continued development and implementation
of patient safety curriculum will make Medical
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Students, as future doctors, prepared to offer safer
health care services5. The WHO Patient Safety
Curriculum Guide for Medical Schools was released
in February 20094. This guide was tested by introducing
in the medical curriculum in 11 Medical Schools across
the world including one from India. Medical Teachers
who participated in the study expressed that the
Curriculum Guide was an important resource and
helped them implement patient safety teaching.
Students reported positive attitudes with regard to
patient safety and that their knowledge increased after
the teaching and were supportive of inclusion of patient
safety in the undergraduate curriculum6. Even after the
release of the WHO report, many countries in Asia,
have not included Patient Safety as part of the Medical
School Curriculum7-11. The Medical Education in Indian
schools consists of 36 months of pre-dominantly pre-
clinical subjects with short limited exposure to actual
patient care in the 2nd year (1st year: Anatomy,
Physiology, Biochemistry; 2nd year-part 1:
Microbiology, Pharmacology, Pathology and Forensic
Medicine). It is only in latter half of 2nd year and 3rd

year that Medical students have clinical postings where
in they have to examine patients and get exposed to
clinical care (2nd year- part 2: Ophthalmology,
Otolaryngology, and Preventive Medicine; 3rd year:
Internal Medicine, Surgery, Obstaetrics and
Paediatrics). In order to introduce Patient Safety in
the Curriculum, we need to understand the baseline
knowledge and attitudes of student towards this aspect
of healthcare12. Questionnaires like Madigosky, et al
questionnaire13 and  Attitudes to Patient Safety
Questionnaire (APSQ-III)14, can be used to provide
baseline data and information regarding patient safety
which can guide instructors to plan, develop and
implement suitable educational programs for the
curriculum.  APSQ-III  has good and constant factor
structure and criterion validity; it can also distinguish
between different student subgroups14. At the same
time, it must be highlighted that the APSQ-III reports
students’ self-assessment of training received rather
than the actual knowledge given.

We planned this study to measure the level of
knowledge towards patient safety among
Undergraduate Medical Students in a Medical College
in South-west India and to examine if they differed
among the 2nd year and 3rd year students.  To the
best of our knowledge, this is the first study that will
evaluate Indian Undergraduate Medical Students’
attitudes to patient safety.

Objective : To assess the knowledge of patient
safety among undergraduate medical students and to
compare the 2nd year and 3rd year students with

respect to awareness of patient safety.

MATERIALS AND METHODS

Survey Design :
This was a descriptive, cross-sectional,

questionnaire-based online survey carried out from
June, 2019 to November, 2019 at Tertiary Care Medical
College in a coastal state of South-west India. The
study was approved by the Ethical Review Board of
the institution.

Participants :

Cohorts of 2nd year (150) and 3rd year (150) Medical
Students from the institute were invited to participate
in the study.  None of the students had received any
prior formal teaching on patient safety, but according
to the medical curriculum, the number of clinical
postings and exposure to actual patient care was more
among the 3rd year students compared to the 2nd
year students.  The Attitudes to Patient Safety
Questionnaire-III (APSQ-III) was administered to all the
students via Google Forms application. Text messages
with a link to the questionnaire were sent twice to the
participants at an interval of 7 days. The participants
were informed of the survey objectives and rationale
prior to the start of the survey and each one of them
signed a computer-generated consent form declaring
their voluntary participation. Survey was anonymous
and students were given an option to decline to
participate.

Questionnaire :

The questionnaire consists of 26 items covering
nine key patient safety factors: (a) patient safety
training received (items 1-3); (b) error reporting
confidence (items 4-6); (c) working hours as an error
cause (items 7-9); (d) error inevitability (items 10-12);
(e) professional incompetence as an error cause (items
13-16); (f) disclosure responsibility (items 17-19); (g)
team functioning (items 20 and 21); (h) patient
involvement in reducing error (items 22 and 23); and
(i) importance of patient safety in the curriculum (items
24-26). Seven-point Likert scale was used for the
responses on items with 7 being “Strongly Agree”, 4
“Neutral”, 1 being “Strongly Disagree”. For items (11,
14-17, 25), the scoring was reversed ranging from 1
(strongly agreed) to 7 (strongly disagreed) according
to the instructions of the original creators of the
instrument14. The scoring of individual response was
classified as a “positive” response if the response was
“Strongly Agree, Agree or Somewhat Agree” (score of
5-7), “Neutral” response if the response was neutral
(score of 4-4.99) and “Negative” response if the
response was “Strongly Disagree, Disagree or
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Somewhat Disagree” (score of 1-3.9). Each participant’s
responses were summed up into nine sub-scores that
corresponded to the nine key factors or domains.

Statistical Analysis :
The data were entered into the MS Excel (Microsoft

Office Version 2007 developed by Microsoft, Redmond,
WA, USA). The results were tallied and quantitative
analysis was performed to obtain the descriptive
statistics (frequency and percentage) using Statistical
Package for the Social Sciences (SPSS) version 20
(IBM Corporation). Normality of the data was assessed
using Kolmogorov Smirnov test. The mean scores of
the nine key factors and each item were compared for
the two groups using Students t test. The sample was
set at 95% confidence interval. p <0.05 was considered
statistically significant.

RESULTS

Of the 190 students who participated in the study,
70 (36.84%) were from 2nd year and 120 (63.16%)
were from 3rd year. The response rate for second- and
third-year students was 46.67% and 80% respectively.
The distribution of the study participants according to
gender and age is given in Table 1. Overall there was
no statistically significant difference (p=0.06) between
mean patient safety score of 2nd year (5.21 ± 0.498)
and 3rd year students (5.33 ± 0.381).

Results showed that both groups of participants
showed strong acknowledgement for the key factors
of “working hours as an error cause” (6.01 ± 1.021),
“team functioning” (6.12 ± 0.8129) and “error
inevitability” (5.735 ± 0.972). Statistically significant
difference (p=0.026) was found amongst the responses
of the two groups for key factor “working hours as an
error cause”. Lowest score of agreement was received
for key factors “Professional incompetence as an error”
(4.034 ± 1.00) and “disclosure responsibility” (4.74 ±
0.772) (Table 2).

When each item response score was compared
between the 2nd and 3rd years, there was significant
difference in six items (7, 9, 18, 21, 24 and 26) in the
APSQ-III. For all these items, students from 3rd year
expressed a more positive agreement. No significant

differences were found for the remaining 21 items
(Table 2). Study cohort agreed that by taking regular
breaks during shifts (6.06 ± 1.114), teaching students
about patient safety (6.34 ± 0.881) and learning the
same before they qualify (6.26 ± 0.874), developing
multidisciplinary teamwork skills (6.15 ± 0.856) will
help in reducing medical errors. Students did not agree
with the key factor “Patient safety issues cannot be
taught, they can only be learned through clinical
experience, which is gained when one is qualified (3.87
± 1.633)” and “if people paid more attention at work,
medical errors would be avoided (2.77 ± 1.207)”.

DISCUSSION

Stefan Lindgren, President of the World Federation
for Medical Education said, “Patient safety is a core
attitude and thus needs to be introduced early and
then reinforced throughout Postgraduate Education
and continuing professional development”15. The
implementation of Patient Safety Programmes involves
fundamental cultural changes and the introduction of
concepts that are outside traditional medical training10.
The formation of a Patient Safety Culture among
students may be influenced by the number years
completed in the medical school. The knowledge and
attitude of 1st and 2nd year Medical School Students
may differ from the students who are undergoing the
final years of training. Therefore, understanding
students’ baseline attitudes and perceptions is critical
for the design of effective programmes10.

The present study uses the APSQ-III in identifying
differences between students from two different
semesters in medical school. Both the groups had no
formal training in patient safety, however, the 3rd year
students spend more number of hours in the clinical
setting, having to take case histories, doing
examinations and understanding the course of
treatment of patients admitted in hospitals. This was
a voluntary survey and the response rate for 2nd and
3rd year students was 46.67% and 80% respectively.
Because both groups had no formal Patient Safety
Training, their perceptions may have been affected by
information received from the clinical environment. Due
to the lesser clinical exposure, the 2nd year students
may not be confident in taking the survey while the 3rd

years may feel more equipped to take a survey related
to patient safety.

The overall score indicating attitude towards Patient
Safety was positive for both groups which was  a
similar finding in previously conducted studies in other
countries7,16. This shows that students are willing to
learn and participate in a culture that is Patient Safety
oriented. When the individual domains were compared,

Table 1 — Distribution of participants with mean total score

2nd year MBBS 3rd year MBBS p value
(n=70) (n=120)

Gender :
Male (%) 28(40%) 41(34.1%) 0.419*
Female (%) 42(60%) 79(65.8%)

Age 20.03±0.9 years 21.68±0.622 years 0.420#

Total score 5.21 ± 0.498 5.33 ± 0.381 0.060#

*Chi square test
#Independent 't' test
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Table 2 — Comparison of key factor and item-wise mean scores among 2nd year and 3rd year medical students

*p<0.05 is shows statistical significance
Independent 't' test
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both cohorts had a neutral response for “PS training
received”. This response is obvious and it reflects the
lack of Patient Safety training in the current Medical
Education Curriculum. Studies reported in the past have
shown a similar outcome. The students either gave a
negative or neutral response8,11,17 to this domain.
Interestingly though, some studies9,10,16 reported a
positive response to this domain in spite of lack of
formal training. The rationale given by the authors was
a fear among the students of telling the truth and
inability to understand the difference between
structured training versus what they hear from social
media9,10.  The neutral response obtained in the
“Patient Safety (PS) training received” domain in our
study goes hand in hand with the positive response
given by students in the last domain of “Importance of
PS in the Curriculum”. This was similar to findings
from other studies7,8,11,16.  The 3rd year students gave
a significantly higher score in item 24 and 26 (“Teaching
students about PS should be an important priority in
medical students training” and “Learning about PS
issues before I qualify will enable me to become a
more effective doctor”) compared to the 2nd year
students. Having worked in clinical settings and getting
hands on experience in patient care makes the 3rd
year student understand the importance and
implications of patient safety and realise the need for
having a structured subject related to patient safety to
be taught along with the other medical subjects. The
2nd year students gave a neutral response and 3rd
year students gave a negative response for the item
25 “PS issues cannot be taught, they can only be
learned through clinical experience, which is gained
when one is qualified” again reflecting the insight gained
by the 3rd years while working in wards and dealing
with patients. The study reported from China9, however,
had a positive response for this domain and authors
mention that students are pressured with the existing
number of subjects and examinations and do not want
another subject to be added to the curriculum.

In the current study, both groups of students
showed an overall positive response in the domain of
“Error reporting confidence”. All the respondents agreed
that they feel comfortable to report errors made by
them and they would openly talk to supervisors.
However, in item 5 (“I would feel comfortable reporting
any errors other people had made, no matter how
serious the outcome had been for the patient”),
students gave a neutral response. All other studies
have uniformly shown a neutral or negative response
to this particular item7,8,10,11. This finding is of serious
concern and should be addressed while planning a

Patient Safety Curriculum. The students may be
worried about the repercussions of reporting errors,
especially of their senior colleagues and teachers. In
a survey done by Schwappach, et al17 among German
Medical Students to assess ‘Speaking Up about
Patient Safety Questionnaire’, it was noted that
although students perceived patient safety issues,
they remained silent, which was more noticeable in
students of higher terms. The reasons cited were
“reaction of the person causing concern is not possible
to predict”, “lack of clarity about the risks of a situation”,
“fear of negative consequences”, “presence of patients
or relatives” and “ineffectiveness of speaking up (it does
not make a difference)”17. Hence, students, in particular,
must be made to understand that: (a) errors are not
the same as negligence, (b) errors can be reported
without consequences, and (c) faculty, despite
hierarchy, respect the roles and contributions of all
team members16.

Another concerning response outcome was noted
in the domain, “Disclosure responsibility”. Although
both groups were positive that all medical errors should
be reported, they did not feel it necessary to report
errors which do not result in adverse outcomes for
patient. The 2nd year students gave a negative
response to this item compared to a neutral response
given by 3rd year students. This finding is different
from studies done in Germany, Malaysia and Saudi
Arabia where in the junior students were more willing
to disclose errors compared to the senior
students8,11,17. The unwillingness to disclose all errors
irrespective of whether they cause patient harm or not,
might be caused by a fear of speaking-up within a
dominant clinical hierarchy.  Students might have also
seen senior health personnel not reporting every error
happening in practice. To support the culture of error
disclosure, healthcare providers should avoid blaming
each other and instead promote an interdisciplinary
clinical culture that understands human error
inevitability and prioritises patient care and safety
through good communication between team
members17. The management of a medical error is now
believed to consist of open disclosure, a systematic
analysis of root causes and the implementation of
systemic measures to address underlying contributory
factors at different levels. This contrasts with previous
approaches that focused mainly on human and
individual factors10. Disclosure of errors needs to be
addressed while planning to induct patient safety
training curriculum in the medical schools.

“Working hours as an error cause”, in this domain
the students gave an overall positive response and the
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3rd year students’ responses were significantly higher
than then 2nd year students. Once students get clinical
exposure, they also see the resident doctors and
nurses’ working for long hours without taking breaks.
In a systematic review done by Chao, et al, it was
found that weekly working hours and shift-length less
than 80 and 16 hours respectively, are likely to the
reduce medical error rate and optimize the patient
outcomes in the division of Internal Medicine18. Another
review done by Bernstrom, et al showed that some
working time arrangements, particularly night work and
increased total number of working hours per week,
are related to adverse health consequences like low
quantity and quality of sleep and burnout which are
related to an increased risk of error in patient care19.
Both groups had positive reply for the domain of “Error
inevitability” and they felt that human errors are
inevitable and all professionals are capable of making
errors, however, they disagreed that professional
incompetence or carelessness was a reason for
medical errors. In fact, “Professional incompetence as
an error cause” had the lowest score among all the
domains. These findings are consistent with studies
done all over the world7,9,11,16,17, except, a study done
among Malaysian students8, wherein they believed that
individual carelessness causes medical errors. The
authors in this study felt that either “blame-culture” is
still overriding or the students are not sure of what
constitutes medical errors. “Team functioning” had
highest positive score among all domains. In the item
20, “Teaching student’s teamwork skills will reduce
medical errors”, there was significant difference among
the 2nd year and 3rd year students although, both mean
scores were positive. This finding emphasises the fact
that as medical schooling advances, students become
more aware of the need for team work for optimal
patient care in hospitals. In a study conducted by
Dynamics Research Corporation, weaknesses and
error patterns in teamwork of Emergency Department
were assessed and a prospective assessment of a
formal teamwork training intervention was conducted.
Improvements were obtained in five key teamwork
measures, and more importantly, clinical errors were
significantly reduced20. The students also felt positively
regarding patient involvement in reducing errors. This
is encouraging as it shows that students are willing to
work “with patients” for their health and safety. This
attitude was reported in other studies as well7,8.

Even during medical schooling, students are often
exposed to medical errors. In a study done by Wetzel,
et al16, 78% of student cohort reported having observed
an error during clinical years of medical school. Lack

of education or training on how to respond to medical
errors that compromise patients’ safety could lead to
moral distress among medical students21. Our study
describes medical students’ patient safety attitudes
and behaviors within the current medical curriculum.
This research adds to the already existing data from
different countries and reinforces the immediate need
to plan and introduce patient safety related knowledge
and training in the curriculum. There are studies done
by Patey, et al, Myung, et al and Roh, et al which
show that even short well-designed patient safety
courses, that include lectures, case discussions,
simulations and debriefing ranging from 3-7 days can
significantly improve the attitudes of students towards
patient safety5,22,23. Another good example is the
program initiated and studied by Ryder, et al24. The
authors combined a 90-minute preclinical patient safety
curriculum in the 1st year with an interactive patient
safety reporting curriculum during internal medicine
clerkship. During the interactive session, students
learn the basic tenets of patient safety and they
collaborate to analyse a case study, to identify system-
level errors and vulnerabilities, and to create an action
plan. Students who experienced the pre-clinical patient
safety curriculum reported more positive attitudes
toward patient safety and practicing medicine in a
complex environment. Students reported improved
attitudes toward medical error and increased comfort
with analysing and disclosing them. Several students
were successful in improving patient safety at the
medical centres in which they practiced24. This
approach not only trains the students to identify and
deal with a medical error but also addresses the
emotional stress a student undergoes on having
observed a medical error. Along with knowledge-based
approach, patient safety curriculum should incorporate
training in non-technical skills as well. Undergraduate
education in non-technical skills would provide
students with a basic understanding of the
psychological and physiological factors influencing
human performance. This would facilitate discussion
of unsafe behaviours, improve team communication,
and help to develop solutions for reducing risks to
patients25. In a randomised trial done by Hagemann,
et al26, 4th year students exposed to simulated Non-
technical skills training showed an improvement in
situation awareness, decision making, teamwork, and
perceived stress. Hence, safer healthcare requires that
undergraduate medical programmes include a spiral
patient safety curriculum with definitive competencies
and innovative assessment to reflect the realities of
practice27.
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CONCLUSION

Medical Students in our study had an overall
positive attitude towards Patient Safety and
introduction of a training program in the Medical
Curriculum. There was a low level of confidence in
“Error reporting” and “Disclosure responsibility” and
tendency to blame individual factors as error causes.
Introduction of Patient Safety training which includes
knowledge based as well non-technical skills during
the formative years of a Medical Student will help them
in identifying, reporting, and handling a medical error
competently.
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SARS-CoV-2, the Novel Corona Virus has recently
caused a serious public health emergency across

the world. COVID-19 was declared as a global
pandemic by the World Health Organization (WHO) in
March, 20201. Ever since till date it has affected almost
around 17 crore people globally and has led to over
35.4 lakh deaths across the world2. India has recorded
the second highest number of cases worldwide after
USA with a total number of almost 2.8 crore cases3.
India’s first confirmed case of COVID-19 was reported
in the state of Kerala on 30th June 2020. Ever since
the cases kept rising to a State of national emergency.
This not only led to an increased health burden to the
Medical Fraternity including Hospitals as well as the
Country but has made management difficult with limited
resources at all levels. This is where the  Control Room,
was established as an important organizing and
management body, to deal with all the issues
encountered during this pandemic, which became

crucial for the Hospital Administration. LHMC and
Sucheta Kriplani Hospital (SSKH) established COVID
Control Room as on March, 2020, around the time
positive cases of COVID-19 were yet to be admitted in
hospital. It was a wise decision on part of the higher
authorities to set up Control Room for COVID-19 before
start of pandemic, as it proved beneficial not only to
patients but also to the Hospital especially during the
second wave of COVID-19 in March, 2021 .

Hospitals comprise of all clinical, diagnostic as well
as Administrative Service Departments. Control Room,
an intricate part of the Hospital Administration
Department, is usually headed by the Medical
Superintendent with medical background. It comprises
of all the communication channels including all
information system, duty rosters, important telephone
numbers, hotline, directory and TV news channels that
help in taking quick decisions according to the
emerging situations/crisis4. COVID-19 was a
challenging situation as the Ministry of Health nor were
the hospitals equipped to deal with a pandemic. It not
only required proper segregation of the patients for
isolation and treatment but also availability of Beds,
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Editor's Comment :
COVID-19 control room played an important role in
establishing coordination with in the hospital among various
health care workers and optimisation of available resources
to tackle COVID-19 patient care load.
Not only it provided data/information to higher authorities at
ministry level and help them to formulate various protocol /
directions for management of COVID surge.
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ICUs and Ventilators. Further it required to ensure
safety of the staffs with proper duty distribution and
training programs starting from registration to
admission of patients with proper documentation of
the data and further delegated to the concerned
authorities for review and decision making.

Concept of COVID Control Room :
In our Hospital, COVID Control Room was

established in early March, 2020 under the supervision
of the Additional Medical Superintendent (AMS) with
the approval from the Director, LHMC. Later on, Control
Room became backbone of the Hospital Administration
in addressing various issues encountered during
hospital operation at time of the pandemic. It assured
24x7 availability of a Central Health Service (CHS)
Officer with a medical background, so that Operations
in the hospital continue to function ceaselessly.  CHS
officer is the pillar of the COVID Control Room and is
responsible for all the compilation and reporting of the
data to the AMS (hospital) and in turn reviewed by the
Director. Before assigning duties, all Officers were
sensitized with details about the COVID-19
epidemiology, transmission, risks, prevention and
control and various do’s and don’ts etc. Further Officers
were provided with updated contact lists of State and
District Surveillance Officers, Public Health Officers,
State Helpline Numbers, Ministry of Health and Family
Welfare Numbers.

Administrative Structure (Fig 1) :

Functions of the Control Room :
COVID Control Room had the following

functions:
• Centralized Repository
Engage with relevant State, local, and/or Hospital

authorities to develop appropriate solutions for any
challenging situation arising due to the pandemic. All
important decisions and policies for proper functioning
of the hospital are easily rolled out through the Control
Room. It played a crucial role in coordinating among
the Head of the Hospital, State and the Central

Government authorities and allowed discussions to
mitigate strategies during COVID-19 pandemic5.

• Bed Management
In Hospitals, major challenges are proper isolation

and segregation of patients according to severity of
disease. Along with this, making Emergency Beds
available to other patients also remained crucial in
today’s set up. COVID patients were classified
according to their severity and further divided into
different zones that included Red, Green and Orange
zone. All positive cases were treated in Red zone,
while Orange Zone included all suspected cases; all
the COVID negative patients were transferred to Green
zone. The CHS Officer has the authority to allot any
Hospital Bed to serious patients on life saving basis.

• Availability of Ventilators, Oxygen beds
The Control Room Officer also maintains details of

availability of Ventilators, Oxygen supply and ICU
beds. This information becomes crucial at time of surge
of cases or any emergency conditions. During second
wave of COVID-19 when there was scarcity of oxygen
beds due to increased demand, the Control Room
coordinated with stakeholders making arrangements
for availability of Oxygen as well as necessary referrals
according to the need of patients.

• Data Collection from Various Centers
From OPD Registration Counter all details of the

patients including basic details like Name, Age, Sex,
Mobile number, Date of visit with proper history
including symptoms and signs are sent to the COVID
Control Room (Fig 2). According to new guidelines of
Ministry of Health and Family Welfare all patients have
to be considered as a COVID suspect. Accordingly
National Informatics Center (NIC) made a new format
of OPD slip of such patient. It carried the desired
information in Yes/No format which helped Data Entry
Operators at OPD Registration Counter to segregate
and send the patients either to Flu tent or the normal
OPD.

Screening Center and the Control Room
Screening Center is a place where a COVID

suspect patient is sent for sample collection. All
information regarding number of tests collected after
screening was documented in every shift by the Control
Room. Further total number of samples collected in
each shift, total number of patients tested positive till
date including total number of samples collected till
date  all archived by the Administrators and details
were conveyed further to the Ministry of Health and
Family Welfare.

Chief Minister (CM) Office and the Control room
•  Real time data of COVID Positive patients

Fig 1
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admitted in Red zone of the Hospital is sent to CM
Office on daily basis. CHS Officer collects all data
regarding patient and conveys it further to CM Office.
This is the most difficult data to compile as it requires
not only the basic information but also needs details
on patient health status, co-morbid conditions like
Diabetes Mellitus, Hypertension, Chronic Kidney
Disease (CKD), Tuberculosis (TB) and Interstitial Lung
Disease (ILD) etc. This also include information
regarding how many times sample were sent and on
which date. Daily in the morning, information regarding
the number of patients on ICU Beds, Oxygen,
Ventilators detailing along with the patient name and
co-morbid condition along with how many patients were
admitted in last 24 hours, total number of discharges,
transfers and home isolations are forwarded to CM
Office (Tables 1&2). Further, patients moved to ICU,
on Ventilators including any deaths in last 24 hours
are all reported every morning to the CM Office.

Data Collection from Other Places :

• Data of newborn whose mother are
COVID positive or suspected to have
COVID.

• Data of patients waiting for elective
surgery and are suspected of COVID.

• And data of all other patients admitted

in Orange zone of the Hospital
are also recorded and reported
by the CHS Officer.

Coordination with
Quarantine Center :

• Control Room Officer
also coordinates with Nodal
Officer of different Quarantine
Center mapped to our
Hospital. In Delhi three main
Quarantine centers are AIIMS
Jhajjar, Najafgarh and
Sultanpuri. They also
coordinate with other Hospitals
including LNJP Hospital, Ram
Manohar Lohia Hospital and
Safdarjung hospital for
management of COVID

patients. All Hospitals work hand in hand for segregating
and isolating patients according to their needs. Criterion
for distribution of patients is based on the following
eg: Few Quarantine Centers accept only mild
symptomatic patients. Few accept totally
asymptomatic patients. Few accept after due
permission from their area District Surveillance Officer.
Few accept those requiring repeated Dialysis while
few accept who will be going into Labor in few days.
Accordingly the Control Room Officer coordinates with
different centers and ensures quality of life to all
patients.

Testing and Management of COVID Reports :

 Control Room also helped in prioritizing RT-PCR
testing for patients. All samples were analyzed by RT-
PCR technique in VRDL laboratory in Microbiology
Department and the positive and negative reports were
sent via e-mail to Control Room. It is decided by a

Fig 2 — COVID-19 Screening Form

Table 2 — COVID-19 Patient Data

Night Shift Date Total In Use Name of the
(9pm – 9am)  (23/5/20)  Patient

Ventilator in Use 5 Nil ——-

ICU Bed in Use 5 4 1) ABC, 2) XYZ, 3) LMN, 4) EFG

Oxygen Bed in Use 5 3 1) ABC, 2) XYZ, 3)MNO

Table 1 — Details filled according to the date

Sl Date New Total Case Patient Total Patient Patient Patient Moved Patient Moved Patient Total Death
no COVID-19 Case Postive Dicharge in Discharge Moved in  in Ventilator in Oxygen Died in In Hospital

in Last 24 h Till Date Last 24h Till Date ICU Last 24h  Last 24h Last 24h Last 24h Till Date

1 17.5.20 2 21 1(XYZ) - - None - Nil 7 Till Date
2 18.5.20 2 24 Na - - None - Nil 7
3 19.5.20 3 24 Nil - - None 2 (ABC) (XYZ) Nil 7
4 20.5.20 Nil 25 3 - - - - 1(ABC) 8
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competent authority that COVID reports will be printed
and issuing authority will be CHS Officer. Control Room
Officer is hence responsible for carefully examining
reports, printing and sending them to the screening
centre for further distribution. All details are counted,
recorded and reported to the Ministry of Health and
Family Welfare.

Telemedicine :
The pandemic has created a new normal which

has led to importance of digitization in all phases of
life ranging from daily life activities to even Healthcare.
Telemedicine is a modern technology which has not
only helped Health Workers to create situational
awareness in the remote areas but has also enabled
patients to get Doctor consultation whenever in distress
through means of Videoconferencing. This has benefits
to both Health Workers as well as the patients as it
helps break the chain of transmission. Control Room
also receives phone calls of patients in distress so
they advice them to make use of Telemedicine facility
available in Hospital for consultation.

IDSP (Integrated Disease Surveillance
Programme)

• Use of Surveillance Programme in a pandemic
is to assess the magnitude of the problem, monitor
and implement Health programmes. To understand
local epidemiology of the problems, to assess and
monitor changes in the trend of magnitude /distribution
of the problem, to identify the groups at risk and plan
accordingly and enable predictions about  patterns of
disease occurrence. This basically involves training of
State Surveillance Officer, District Surveillance Officer
and Rapid Response Team. Control Room sends the
COVID Positive reports including all the details of the
patient to the IDSP team. The CHS Officer sends
details about those patients who are COVID Positive
and are asymptomatic and wish to stay at home. IDSP
official are contacted through phone/ mail (idspdelhi5)
and they make visit and monitor the house for suitability
for Quarantine facility. IDSP Officer also put up stickers
outside of the house of the COVID Positive patient
with details of period of Quarantine. For Home Isolation
details about Patient’s name, Age, Guardian name,
Positive report, CR no, Address and Phone number
are must to send information to IDSP. The patients
are also instructed that if any worsening of symptoms
occurs, they must report to COVID Emergency, in
nearby hospital.

Challenges Faced by Control Room :

Control Room has to deal with innumerous number
of challenges each day as it is Heart of Operation and
Administration in the hospital. Key challenge is

responding to needs of patients as well as Health Care
Workers appropriately, especially when hospital is
providing Health Care Services to both COVID and non
COVID patients. Repeated efforts need to be made for
reports and admission of patients and making bed
available for them in other Health facilities. The Officer
even needs to make arrangement of staffs and MTS
for transportation of the patients. The Duty Officer also
has to deal with behavior issues of the Staff and
Faculty. He sometimes needs to resolve conflicts
among employees or with patients or the attendants.
Another key challenge for Control Room is to collect
and compile patient data from various wards and
centers of hospital for onward transmission to Chief
Minister Office, IDSP and MOHFW Control Room
Officer is responsible for authenticity and correctness
of data sent to various higher agencies of Government.

Conclusion :
Comprehensive preparedness at times of such health

crisis requires setting up of a Control Room for risk
mitigation, alert generation and Call Centers for prompt
patient care and management. Therefore Control Rooms
are crucial in rolling out various administrative strategies
and policy decisions for controlling and prevention of
this pandemic. It has further helped in prioritizing testing
strategies at all levels and provided ways for
communication with Ministry of Health for contact tracing
and surveillance activities. The important role was in
setting up guidelines for referral, isolation and treatment.
Answering queries of patient and providing direction to
Health Care Worker for tackling any situation arising
due to COVID-19 crisis. Thus a Control Room set up is
one of the fundamental administrative structures that
complements with strengthening the Health Care
System and the Government in keeping the disease
spread under control.
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Meloidosis is an infection caused by Burkholderia
Pseudomallei. It is endemic in South East Asia and

Northern Australia. India is now considered endemic for
Meliodosis and has highest predicted rate of mortality
due to Meliodosis. In India more cases are reported from
Western coast, Tamil Nadu, Andhra Pradesh, West
Bengal, Jharkhand, Bihar and North Eastern states1.

Occupational exposures to contaminated soil like
farming, manual labour are important risk factors. Males
are more affected. Up to 80% of cases are reported in
immuno compromised individual. People with Diabetes
Mellitus, Alcoholism, Chronic Kidney Disease, Chronic
Obstructive Pulmonary Disease and those who on
immunosuppressive treatment are at increased risk2.
Transmission of infection is mainly by inhalation and
inoculation. Clinical spectrum ranges from asymptomatic
seroconversion to Chronic Infection like Pneumonia,
Visceral abscesses, Fulminant sepsis and Death3.

CASE REPORT

The patient 52-year-old male, manual labour
admitted with Fever, Abdominal Pain, Anorexia and Weight
Loss of one month duration.There was no Vomiting or
Urinary Symptoms. He is diabetic for the past 10 years
on oral anti diabetic drugs with poorly controlled Blood
Sugar levels. He is a Chronic Smoker and Alcoholic.

Examinations — On examination his vitals were
stable.He was poorly built and nourished. Chest

examination showed Bilateral rhonchi. Abdominal
examination revealed  Palpable Liver of 2 cm,which was
non tender . Spleen was enlarged, 4 cm in size and
tender, free fluid was also present. Cardiovascular and
Central Nervous system examinations were within
normal limits.

Investigation Reports (Table 1) :
ECG and CxR were normal, USG abdomen showed

Hypoechoic Lesion of 2-3 cm and mild ascites. Ascitic
fluid study was done which showed exudate with high
Adenosine deaminase. Sputum AFB was negative,
HBsAg was positive, Anti HCV and HIV were negative. In
view of high ADA, raised ESR and clinical features
possibility of Abdominal Tuberculosis was considered.
Category I DOTS started and patient was discharged.
After one month, patient reported with persistant Fever,
increase in Abdominal pain, Anorexia and Weight loss.
On examination he was found to have increase in Ascites
and tender splenomegaly. CT scan of abdomen was
taken which revealed multiple Splenic Abscesses. CT
guided aspiration of the Abscess was done and the
material send for Culture and Sensitivity which revealed
Burkholderia pseudomallei. Blood Culture was sterile.
Patient was started on Injection Ceftazidime 2 gram
intravenously 8th hourly for two weeks. Surgery team was
consulted and Splenectomy was done. Postoperative
period was uneventful4. Patient became afebrile and
general condition improved. DOTS stopped. He was
discharged on Trimethoprim Sulfamethoxazole
combination for three months. Patient doing well on follow
up.

Case  Report

Burkholderia Pseudomallei Infection in a Diabetic Patient Presenting
as Multiple Splenic Abscesses — A Case Report

P B Meenakumari1, Rekha R2, Neena PS3, Suresh R4

Background : Meliodosis is an infection by Burkholderia Pseudomallei, is now endemic in India. It can have
varied clinical manifestations. We report a case of Meliodosis in a diabetic patient presented as multiple Splenic
Abcesses.

Case Report : A 56-year-old male patient, manual labour, diabetic with uncontrolled glycemic levels presented with
prolonged Fever and abdominal pain which on evaluation revealed multiple Splenic Abscesses. Culture of aspirate
from abscess grew Burkholderia Pseudomallei. He improved with appropriate antibiotic therapy and Splenectomy.

Conclusion : The case is presented to highlight the importance of making early clinical and microbiological
diagnosis for a better outcome.

[J Indian Med Assoc 2023; 121(4):  63-5]
Key words : Meliodosis, Splenic abcess.
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Editor's Comment :
Always have the suspicion of Meliodosis in an
immunocompromised patient who presents with Fever,
Multiple Abscesses and Pulmonary Symptoms, so that right
treatment can be ensured.

63



Vol 121, No 4, April 2023 Journal of the Indian Medical Association

DISCUSSION

Meliodosis is now endemic in India, but often the
condition goes unrecognised. High index of suspicion
clinically and in microbiological evaluation needed for
early diagnosis. The causative organism Burkhelderia
Pseudomallei is a small gram negative motile aerobic
bacillus .It is easily grown in standard culture media. It is
a saprophytic organism seen in soil and surface waters.
Occupational exposure to wet soil is the most important
cause. Males are more affected. Inhalation and
inoculation remains the important modes of
transmission.

The incubation period may vary from few days to 3-4
weeks depending on the size of inoculum, virulence of
the strain and host factors. This patient is diabetic, which
is commonest risk factor. He  presented with prolonged
Fever, Vomiting, Abdominal Distention. These symptoms
and raised ADA in ascitic fluid led to the diagnosis of
Tuberculosis which is considered as immediate
differential diagnosis of Meliodosis.

Though he was put on anti-tubercular treatment DOTS
for one month he remained symptomatic with Fever,
Anorexia, Weight loss and Abdominal Distention. There
was increase in ascites and spleen size. CT abdomen
revealed multiple Splenic Abscesses (Fig 1). Aspirate
from the abcess revealed gram negative bacilli with typical
safety pin appearance..5 Culture from the aspirate grew
dry wrinkled colonies on Blood agar and pinkish rugose
colonies on Mac Conkey’s agar (Fig 2).

Treatment includes intensive phase of Injection
Ceftazidime 2 g I/V Q8H for two weeks and eradication
phase of co trimoxazole  alone or with doxycycline for
three months. Drainage of abcesses and procedures
like Splenectomy in selected cases6 (Fig 3).

CONCLUSION

High index of suspicion of Meliodosis should be there
when an immunocompromised patient  presents with
fever, Pneumonia, Sepsis and Multiple abscesses.

Because of the diverse clinical presentations,
Meliodosis  is  considered as a great imitator.It is often
misdiagnosed as tuberculosis since both infections are
endemic in India.

The distinct appearance in culture  pattern helps in
identifying Meliodosis and differentiating it from other
Burkholderia species and Pseudomonas.

Completing the course of antibiotic in intensive phase
and eradication phase is important for better outcome.7
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Fig 1 — CT Abdomen

Table 1 — Investigation Reports

Haemoglobin 8.5%
Total Leucocyte Count 11,000 cmm
Polymorphs 55%
Lymphocytes 35%
Eosinopils 10%
Platelet  count 1.4 lakhs/cmm
ESR 85mm/hr
RBS 500 mg%
Urine Acetone NEGATIVE
SGOT 25
SGPT 20 IU/L
ALP 112
S Bil 1.5
S Protein 8.7 g%
S Albumin 3.5 g%
S Globulin 4.5 g%
PT INR 1.2
B Urea 25 mg%
S Creatinine 0.5 mg%
Ascitic Fluid
  – Adenosine Deaminase 104 U/L

Fig 2 — Colonies of Burkhelderia pseudomallei
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Basilar Pneumonia and Pleurisy are some of the
common and Universal Medical Diseases in children

which commonly mimic acute abdomen1-2. Referred pain
due to a disease in one organ of the body may call forth pain
in another part of the body. While in Pleurisy and Pneumonia,
the Pain is usually referred to the chest and to the side
affected, it may be referred to points remote from the site of
the disease, as to the opposite side or to the abdomen.

CASE REPORT

An 8-year-old boy who had a history of foreign body
ingestion at 1 year of age (Fig 1A) developed 2 weeks of
Cold, Harsh Cough, High Fever, Central Abdominal Pain
with Radiation to Left Shoulder Tip, Anorexia, Nausea,
One Episode of Vomiting and Constipation for the past 5
days and presented to district hospital. On examination
by junior paediatric consultant at the district hospital; the
patient was Pale, Listless, with pulse rate 108/minute,
Respiratory Rate 24/minute, Blood Pressure 94/50 mm
Hg, oxygen saturation 97% on room air. There was
reduced air entry to left base with few crepitations and
bronchial breathing and periumbilical tenderness with
mild guarding and peritonism.

Complete Blood Count showed white cell count of
26X 109/L with 83% neutrophils, platelets 223 X 109/L

and C-reactive protein of 328 mg/L. Chest radiograph
showed scoliosis convex to right and streaky appearance
of Left Lower Lobe which was interpreted as normal (Fig
1B).  The team was in dilemma as the Chest X-ray showed
minimal signs and the abdominal features and
inflammatory markers suggested possibility for perforated
appendicitis or dual pathology and wanted a paediatric
surgical opinion. He was referred and examination by
senior paediatric surgeon showed signs of ileus,
mesenteric adenitis and peritonism, and signs of left
lower lobe collapse and consolidation were very marked.

A repeat chest radiograph confirmed left lower
segmental pneumonia (Fig 1C). An abdominal Ultrasound
Scan (USS) showed normal bladder without any pelvic
collection, no distended appendix or any free fluid in right
iliac fossa. Chest USS confirmed consolidation of left lower
segment without any pleural effusion.

He was admitted and received intravenous co-
amoxiclav to which he responded well overnight. The
abdominal symptoms and the ileus subsided soon after
the antibiotic therapy. He was transferred back on the
following day for one more day of intravenous co-
amoxiclav and he was afebrile and inflammatory markers
showed a downward trend. He was switched over to oral
route and discharged home on 5 days of antibiotics and
recovered completely. He was well and asymptomatic at
2 years follow up.

Case  Report

Left Basilar Pneumonia Simulating Perforated Appendicitis with
Peritonitis in a Child

Ramnik V Patel1, Favour Mfonobong Anthony2, Rohan Ashit Chhaniara3,
Rajvi Anilkumar Trambadia4

We present an 8-year-old boy who presented with predominant abdominal symptoms initially to the referring
hospital and the initial Chest radiograph being reported as normal. Inflammatory markers being sky high with abdominal
symptoms and minimal Chest signs, he was referred to as an atypical case of Perforated Appendicitis. By the time
patient was seen in the Tertiary University Teaching Hospital, he had developed classic clinical features of Left Basilar
Pneumonia which was clearly evident on good quality repeat Chest radiograph and Ultrasound confirmed it and ruled
out any abdominal pathology. The patient responded well to intravenous antibiotics followed by oral one with excellent
recovery. Our case is a usual reminder of the fact that a patient is more likely to have a rare presentation of a common
disease, than a common presentation of a rare one. Take a careful history and examine the child; consult the appropriate
specialist resources and then, if necessary, extend your history and examination with review of available investigations
especially being good at reading plain radiographs. [J Indian Med Assoc 2023; 121(4):  66-7]
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Editor's Comment :
Basilar pneumonia is far more common than Appendicitis in
children which may present with referred pain, minimal subtle
clinical signs, high inflammatory markers and poor-quality
emergency chest radiograph. Input of senior staff, repeat
chest radiograph and use of ultrasound by pediatric radiologist
may avoid computed tomogram. This clinico-patho-radiological
correlation approach allow early accurate diagnosis,
appropriate prompt treatment and reduce morbidity.
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DISCUSSION

Appendicitis is the commonest abdominal
emergency in the age group between first and second
decade and all patients do not present with typical
manner. The pain of Pleurisy is sometimes shifting its
site with referred pain to shoulder tip and having
predominant abdominal symptoms instead of the chest
symptoms especially in children.

Basilar Pneumonia may lead to added morbidity if
unrecognized3-5. Our case highlights the importance of
the need for considering variations in the mode of onset
and symptoms that may be exhibited by paediatric acute
pneumonia. The usual associated syndrome of
Abdominal Pain, Constipation, Vomiting, Guarding,
Rigidity and Tenderness With Appendicitis must be kept
in the mind. Even the segmental basilar pneumonia with
limited radiological involvement may give rise to increase
in inflammatory markers and poor-quality initial
radiographs may complicate the matter further especially
if the paediatric surgical services are not available on
site and general surgical colleagues will be reluctant to
see them.Contrary to common belief, it was observed
that left-sided Pneumonia is capable of mimicking
appendicitis almost as frequently as right-sided
Pneumonia. Twelve children with acute abdominal pain,
which was suspected of being Acute Appendicitis, were
subsequently found to have Lower Lobe Pneumonia4.

Since the possibility of Acute Appendicitis associated
with pneumonia is very small, diagnostic laparoscopy or
operative exploration is rarely indicated and only after
careful clinical examination, laboratory investigations and
imaging6. In infants presenting with predominant
abdominal symptoms and raised inflammatory markers,
it could be secondary to acute pericarditis and chest
ultrasound scan should look at this possibil ity7.
Conversely, perforated appendicitis with subphrenic
abscess may present as Pneumonia and additional
precautions should be taken to obtain further evidence
by appropriate investigations8.

Recently, congenital Secreto-motility Disorders of the
hindgut have been implicated as predisposing factor in
the development of Appendicitis9. A literature review
assesses the current knowledge about the
immunological aspects of the vermiform appendix in
health and disease indicate its essential part in the

immunological role in Gut Associated Lymphoid
Tissue (GALT) and intestinal flora10. They
reviewed the immunological and microbiotical
changes in the appendix during acute and
chronic inflammation of the appendix and
suggested that this association becomes
increasingly plausible. We, therefore, tend to
preserve the appendix and avoid negative
Appendicectomies or even the Laparoscopic
exploration diagnostically especially in view of
chest infection in our case.

In Pneumonia, the Fever is higher, Breathing
is faster, Cough is harsh and the systemic
symptoms more marked with signs of lower lobe
consolidation. The abdominal signs are less
prominent than in acute abdomen. Pneumonia

may cause diaphragmatic irritation and referred pain to
shoulder tip should not be considered as sign of
subphrenic collection and Peritonitis secondary to
Appendicitis with perforation which is being stressed in
the surgical text books.

CONCLUSION

In conclusion, our case is a usual reminder of the fact
that a patient is more likely to have a rare presentation of
a common disease, than a common presentation of a
rare one. Clinical findings should be primary and the
skills of recognize the soft film of chest radiograph with
clinico-radiological correlation and requesting a repeat
film should be considered.
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Fig 1A — Controlled babygram at 1 year for ingested foreign body (arrow)
Fig 1B — Initial chest radiograph showing scoliosis concave to left and

streaky appearance of left lower segment
Fig 1C — Repeat chest radiograph confirming left basilar segmental

pneumonia
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AL Amyloidosis is a rare clinical presentation in young
 adults. Kidney is the site of amyloid deposition in

50% of cases. They often present with Nephrotic
Syndrome2. With the advent of newer therapies the overall
prognosis has improved over the last few years. A
simultaneous presentation of Myeloproliferative disorder
with monoclonal gammopathies is extremely rare with
very few cases reported in literature. We
report a case of a young women who
presented with Renal insufficiency,
Nephrotic syndrome, Polycythemia,
Leucocytosis and Thrombocytosis. Her
hematological manifestations improved
with therapy of her underlying Renal
Disease.

CASE REPORT

A 36-year-old lady presented to our
Out-patient Department with progressive
loss of appetite, generalized weakness,
progressive leg swelling and frothy urine
for the last two weeks. She was evaluated
and found to have facial puffiness,
swelling of the legs and a blanching skin rash. She was
advised routine investigations which revealed the
presence of  Polycythemia, Leucocytosis, Thrombocytosis,
Normal Serum Creatinine, Hypoalbuminemia and
Nephrotic Proteinuria. She underwent a kidney biopsy
which was diagnostic of Amyloidosis (Figs 1a & 1b). The

IF study showed a differential staining with smudgy κ
deposits (2+) and 1+λ deposits.

As the immunofluorescence revealed differential light
chain staining, investigations for AL Amyloidosis were
done. The Serum light chain assay and urine
immunofixation showed increased ê chain secretion. The
Bone Marrow showed 26% plasma cells, however, other
investigations did not confirm the diagnosis of multiple
myeloma. Interestingly the Bone Biopsy also stained for
amyloid (Fig 2). The skeletal survey and PET-CT were
normal. There was no hypoxia in the arterial blood gas
evaluation.

For the evaluation of coexistent myeloproliferation, the
Bone Marrow showed increased tri-lineage proliferation.

Case  Report

AL Amyloidosis with Polycythemia, Leucocytosis and
Thrombocytosis : A Case Report

Urmila Anandh1, Bharat Vaswani2, Syeda Hurmath3

A young lady presented to us with clinical and biochemical evidence of Nephrotic Syndrome. Her laboratory
investigations also revealed Erythrocytosis, Leucocytosis and Thrombocytosis. A renal biopsy revealed a diagnosis
of Amyloidosis which was further characterized as AL amyloidosis with further investigations (kappa chain monoclonal
gammopathy). She was started with appropriate therapy and she showed significant decline in her monoclonal
Proteins on follow up. Her Erythrocytosis, Leucocytosis and Thrombocytosis also normalized with the decline in the
levels of monoclonal light chains. We postulate a link between the monoclonal protein associated growth factors and
inflammatory markers which were responsible for this unique association between AL Amyloidosis and tri-lineage
hematopoietic cell proliferation.

[J Indian Med Assoc 2023; 121(4):  68-70]
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Editor's Comment :
Co-existent myelo-proliferation with AL Amyloidosis is very
rare. The reason for this association is the high levels of
erythropoietin and IL-6 which is responsible for the
Polycythemia, Leucocytosis and Thrombocytosis.
Improvement in amyloidosis also leads to the resolution of
myelo-proliferation in such cases.
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A next generation sequencing to look for mutations in
Primary Myeloproliferative Disorders did not reveal any
significant mutations in our patient. The
Erythropoietin levels were  on the upper limit
of normal (high relative to the polycythemia).
Serum IL-6 and ferritin levels were elevated.
All investigations are summarized in Table 1.

With the diagnosis of AL Amyloidosis she
was started on steroids, bortezomib and
lenalidomide. She responded to the therapy
with decline in urinary κ levels (61.68 mg/L).
With the improvement of her primary disease,
levels of Haemoglobin (10.8 g/dl), Total
Leucocyte Count (7860 /µl) and Platelets (234
thousand/µL) also normalized. The repeat IL-
6 levels declined to 10.2 pg/ml.

She is currently on regular treatment and
on follow up in our Outpatient Department.
Her Serum Creatinine is 1.2 mg/dl.

DISCUSSION

This case il lustrates an unusual
combination of AL Amyloidosis and
Myeloproliferative Disorder manifesting as
Polycythemia, Leucocytosis and
Thrombocytosis. Both Clinical Syndromes
are Clonal Disorders of hematopoetic stem
cells. Early case reports have shown a
simultaneous occurrence of Polycythemia
and multiple myeloma3.  In some cases
primary Polycythemia has preceded the
development of multiple myeloma
suggesting the Clonal Disorder carries a
higher risk of secondary hematological
malignancies4. Besides cases reporting
association between Polycythemia and
multiple myeloma, there are rare instances
of association of Polycythemia with
Lymphomas5 and Monoclonal Gammopathy
of Unknown Significance (MGUS)6. Most of
these cases, the Polycythemia is of primary

in nature and have JAK 2 mutations7. A
combination of secondary Polycythemia
and clonal proliferation of plasma cells
is also seen in POEMS and TEMPI
Syndromes. POEMS is associated with
significant elevation of proinflammatory
cytokines including IL-6. The increased
pro-inflammatory cytokines are
considered to be responsible for
Thrombocytosis and Polycythemia8.
TEMPI syndrome is another rare
syndrome where there is MGUS and
Erythrocytosis. In this syndrome there is
elevated Erythropoietin levels
responsible for the increased
haemoglobin level9. Secondary

Polycythemia in association with  myeloma is also
reported in literature10,11, but to our knowledge, there is
no reported case of coexistent AL Amyloidosis with

Table 1 — Laboratory investigations of the Patient

Parameter Value

Hemoglobin 18 g/dl

Total Leucocyte Count 12050/µL

Platelet Count 784000 /µL

Urine Analysis 4+ Protein, Inactive Urine Sediment

Creatinine (0.52-1.04 mg/dl) 1.6

Serum Albumin(3.5-5.1 g/dl) 2.1g/dl

AG Ratio 0.80

Serum Calcium 6.86 mg/dl

Interleukin -6 levels Normal <6.4 pg/ml 61.36 pg/ml

Erythropoeitin Levels (4.3-29 mIU/mL) 14.4

Urine Protein Creatinine Ratio (0-0.2) 6.4

Serum Protein Electrophoresis No M spike in the γ region

Urine Immunofixation Electrophoresis Free κ - 231.82 mg/LIgG +IgM+IgA
   and Free and bound λ absent

B2 Microglobulin (670-2143 ng/L ) >20000

Serum Ferritin (6.24-137) 1560 ng/ml

Antinuclear Antibody Negative

SARS-CoV-2 Antibodies IgM and
   IgG <1.0 -Negative IgM-0.48,  IgG 18.84

Skeletal Survey No lytic lesions noted.

Ultrasound Abdomen Hepatomegaly, Enlarged kidneys
  and mild ascites

Cardiac MRI On inversion time (T1) scout
myocardium is nulling before
the blood pool -suggestive
of cardiac amyloidosis.

PET-CT Normal except for hepatomegaly

Bone Marrow Biopsy Bone marrow shows erythroid
hyperplasia, lymphocytosis (Plasma
cells 15-20%), adequate
megakaryocytosis,
and amyloid deposits.

NGS for specific mutations
JAK 2 Mutations None noted

Fig 2 — Bone Marrow Biopsy showing amyloid deposits (a) which has apple green
birefringence on congo
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Polycythemia, Leucocytosis and Thrombocytosis.
Our case is unique in that it is a combination of

Secondary Myeloproliferative Disorder in association with
AL amyloidosis. We postulate that tubular deposition of
the Monoclonal Proteins lead to hypoxia stimulated
Erythropoietin release and is responsible for the
Erythrocytosis. The Leucocytosis and Thrombocytosis are
similarly attributed to the elevated proinflammatory
cytokines secondary to the Amyloid Protein modified
Bone marrow microenvironment. The hypothesis of
Monoclonal Protein driven hematopoietic cell lineage
proliferation is further strengthened by the fact that
Erythrocytosis, Leucocytosis and Thrombocytosis
improved with the therapy induced decline in ê monoclonal
proteins in our case. Similar improvement in polycythemia
with treatment of the monoclonal neoplasm has been
reported in literature12.

CONCLUSION

Our case highlights this rare association of
Polycythemia, Thrombocytosis and Leucocytosis with AL
Amyloidosis. Most cases of Monoclonal Gammopathy of
Renal Significance often have anemia. Absence of
Anaemia should not exclude the presence such
disorders.
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Image in Medicine
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Quiz 1

CT Scan Images of a 60-year-old Female who Presented with Acute Abdominal Pain and Vomiting.

Questions :

(1) What is the Diagnosis?
(2) What is the Etiology?
(3) What are the common

locations?

Answers :

(1) There is invagination of a
segment of bowel loop along with
its mesentery into its adjacent segment giving bowel-within-bowel configuration. These findings are suggestive of
ileocecal intussusception.   The prolapsing part of the bowel is described as the intussusceptum (red arrow), while
the distal segment of bowel receiving the intussusceptum is described as the intussuscipiens (yellow arrow). 

(2) In children, a lead point is not identified in 90% of cases, and this is most frequently related to hypertrophic
lymphoid tissue. In infants and adults, a lead point is more frequently identified. The common lead points are
Gastrointestinal Malignancy (Colorectal Carcinoma, Metastases, Lymphoma), benign neoplasms (GIST, Polyps,
Lipoma), Congenital (meckel’s diverticulum, duplication cyst).

(3) Ileocolic is the most common site followed by ileoileocolic. Ileoileal and colocolic are uncommon.

Department of Radiology, Picture This by Jankharia,
Mumbai, Maharashtra 400004
1MD, DNB (Radiology)
2MD, DMRD (Radiology)

Quiz 2

Incidental Pick up on CT Scan Images of a 34-year-old Male,
who was Scanned to Follow up Frontal Lobe Gliosis.

Questions :

(1) What is the diagnosis ?
(2) What is the pathology ?
(3) What are the differential diagnosis ?

Answers :

(1) Well defined rounded , sharply demarcated hyperdense
lesion is seen at the foramen of Monro ( arrow), suggestive of
colloid cyst.

(2) Colloid cysts are lined by a single layer of columnar
epithelium which produces mucin. They originate from the
abnormal folding of the primitive neuroepithelium. They are seen
at roof of the third ventricle, immediately adjacent to the foramen of
Monro and can cause obstructive hydrocephalus.
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(3) Other masses which arise in the region
of foramen of Monro are subependymal giant
cell astrocytoma and meningioma.
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Truth Unveiled : ICMR Guidelines Debunks
Common Misconceptions about Umbilical Cord

Blood Banking

SIR, — The Indian Council of Medical Research (ICMR) has
recently published “Guidelines for Umbilical Cord Blood Banking,
(Collection, Processing, Testing, Storage, and release for Clinical
Application) 20231.Umbilical cord blood contains hematopoietic stem
cells which can self-renew and differentiate into myeloid and
lymphoid lineages. In addition to that it has self-renewing
mesenchymal cells which are less immunogenic with the potential
to be of great rescue in the management of Graft Versus Host
Disease (GVHD).

In India, the Drugs and Cosmetics Act 1940, Rules 1945
(Amendments 2016) currently governs the regulatory framework
of umbilical cord blood banking, and new guidelines have been
issued to ensure the quality and ethical regulation of the cord blood
banking process.There has been a huge unscientific persuasive
market-driven approach towards umbilical cord blood banking in
India so far. In a nutshell, the purpose of the guidelines is to dismantle
the pseudoscience behind the propaganda that cord blood banking
is ‘biological insurance for a lifetime’ without undermining the
actual benefits of utilizing cord blood cells in clinical practice and
regenerative medicine research.

The document released by the ICMR emphasizes that the only
accepted standard use of cord blood cells is allogeneichematopoietic
cell transplantation.Intriguingly, the availability of HLA haploidentical
stem cell transplantation from a family member makes the scientific
rationale for cord blood banking questionable.The guidelines also
contended that consensus emerged in the scientific community
that autologous transplant of cord blood cells for treating one’s
genetic condition is flawed sincethe cells would still harbour the
same genetic abnormality that causes the primary disease.
Furthermore, it has been put forward that the data from the registry
of the Indian Society of Blood and Marrow Transplantation shows
that only sixty unrelated cord blood transplants were undertaken
from 2012 to 2020 which makes it clear that there is a
meagreutilization of stored cord blood for therapeutic purposes.
The guidelines have also brought forward that the chance of using
stored blood for a Haematopoietic Stem Cell Transplant (HSCT) is
as low as 0.005% to 0.04% in the first 20 years of life. This data is
collated from consensus statements of experts in the fields of
haematology, clinical genetics, obstetrics, and paediatrics.In the
present scenario, private banking is suggested only if there is a
relative or sibling in the family suffering from a malignant or genetic
disorder requiring HSCT.With the recent progress in utilizing induced
pluripotent stem cells (iPSC) for regenerative medicine, the
significance of umbilical cord blood in certain applications is
expected to decline2.

The guidelines exhorted for quality and ethics in cord blood
banking in India considering the prevalent unethical advertisement
of the issue coupled with poor quality compliance of existing cord
blood banks.The principles laid down by the ICMR concerningdonor
management, collection procedure, sample processing,
cryopreservation, storage, and release are worth practicing for all
the existing umbilical cord blood banks in India. As regards misleading
advertisements, one should not hesitate to seek legal remedies as
stated in the document which includes prosecuting the culprits
under various laws like the Drugs and Magic Remedies Act and
Consumer Protection Act. The practical point that all of us should
bear in mind is the operational quality of private cord blood
bankscontemplatingthe lack of a third-party quality control/
assurance mechanism. Even these ICMR guidelines are not legally
binding on the market players except for compliance under the
Drugs and Cosmetics Act 1940.

So far, the cord blood banking companies successfully misled
several gullible expectant parents by promoting cord blood banking
as a ‘once in a lifetime opportunity’.One point worth mentioning
here is that the actual therapeutic use of stored cord blood for
autologous purposes has been very minimal in practice and the
yield of viable cells that remain utilizable is always a question. As
practitioners of allopathic medicine, all of ushave a responsibility to
dispel the myths behind such practices by using the ICMR guidelines
as a vision document. In any case, there is a strong need to set up
a national network of just a handful of umbilical cord blood banks
by the government for therapeutic and research purposes and the
role of private players in this sector should be slowly phased out.
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