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Message from the Founder Chairman
In the middle of a rather depressing scenario due to the Covid-19 pandemic, I bring this message with happy
news for the Institute. This is more so poignant as it is the year of 12th Foundation day. Few would have
imagined that a coffee shop idea of a group of NRI in various parts of the world but with their roots in Bengal
could be implanted in the heart of Bengal and survive to reach adulthood. More surprisingly, fewer still, would
have believed that on the threshold of its adulthood it would be recognised by a prestigious national newspaper
group as the Best Single Specialty Neurology Hospital in India. Having no resource for publicity and any
financial support from anybody other than the donors, how this remarkable achievement possible?
In my view, the wishes of the donors to have an Institution for service to the people with high quality to relieve
the suffering of the people with neurological problems, and to provide education so that more doctors are
taught to serve more number of people. At the same time, the value of research was also enshrined with the
hope of helping humanity. This noble wish would not have come to fruition unless there was a group of full
time totally dedicated faculty, who believe in this mission. The value of a leader committed to the mission
became apparent in this critical time of the ongoing pandemic.
As the Chairman, normally, I commute between England and Kolkata every month. However, during the past
year, I am under lockdown in England. So, the responsibility for the hospital fell on the Vice-Chairman, Dr.
Hrishikesh Kumar. He made sure that the hospital would not be closed at any time so that the needy get their
treatment. His own dedication and leadership quality have made most of our doctors and senior management
support him. This has attracted the attention of many and no wonder that it was given the accolade.
Along with the service, our educational aspect has extended considerably. We have programs for Ph.D., DNB,
FNB, and many technical courses. While genuine research programs in India are awfully limited, the Institute
has strong research teams and collaboration with other Universities such as Newcastle, Calcutta University,
and recently Oxford University. Dr. Kumar and his research team have published a paper in the journal Nature.
Our colleagues outside our own institution would have more faith in our achievements if they could read the
works of our faculty. This journal is the mouthpiece to show their works. Despite the heavy workload, they
have found time to contribute to this special edition in commemoration of Foundation Day. I hope you will
assess their quality at your leisure.
I appreciate the hard work of Dr. Mona Tiwari & Dr. Subrata Naskar to get an article from any of our faculty.
Mousakhi has collated the articles for publication with her customary zeal.

Prof (Dr) Robin Sengupta, OBE
Founding Chairman
Institute of Neurosciences Kolkata

Intraspinal Actinomycosis as a rare cause of spinal
cord compression – A case report
Dr. Jayanta Roy, Dr. Debarshi Chatterjee, Dr. Avik Mukherjee, Dr. Subhadeep Banerjee,
Dr. Anindya Sengupta, Dr. Radhika Mhatre

Actinomycosis is a chronic bacterial infection characterized by abscess formation, draining sinus tracts,
fistulae, and tissue fibrosis.1 Cervicofacial (55%), abdominopelvic (20%) and thoracic (15%) are most commonly
involved in actinomycosis2,3 while central nervous system (CNS), especially spinal cord involvement is rare 2,4-6
CNS involved actinomycosis may present as brain abscess, meningitis, subdural empyema, spinal and cranial
epidural abscess and actinomycetoma, which is similar to some other conditions such as malignant and
granulomatous diseases. Therefore, intraspinal actinomycosis is often misdiagnosed in clinical practice and has
rightly been given the moniker “the great pretender “.7 In this article, we would like to present a
histopathologically confirmed case of intraspinal actinomycosis and contribute to the understanding of this
disease.

Case Report
A 63-year-old hypertensive, longstanding diabetic female with poor glycemic control presented to us with
a relatively acute onset severe neck pain since 2 weeks associated with some weakness and occasional radicular
pain in her right upper limb. There was no H/O any recent trauma, no headache, fever or any cranial nerve deficits,
nor any significant bladder symptoms or ataxia.
Examination revealed an alert but anxious female of average built, in obvious discomfort owing to the
neck pain. Her vitals were stable with a blood pressure of 126/70 mm of Hg and heart rate of 96 bpm with all
peripheral pulses palpable equally. Her capillary blood glucose at admission was high at 350 mg/dl. General and
systemic examination was grossly normal with no pallor or palpable lymph nodes.
Neurological examination revealed preserved higher functions and cranial nerve testing. Spinal motor
examination revealed mild weakness of right biceps (MRC 4/5) and brachioradialis (MRC 3/5) with depressed
right supinator jerks. Lower limb jerks were brisk (3+) without any knee or ankle clonus. Mild spasticity was seen
in the lower limbs. Among the superficial reflexes, abdominal reflex was inelicitable owing to a lax abdominal
wall and plantar reflexes had a bilateral withdrawal response. Rest of her neurological examination was normal.
Suspecting a compressive cervical myelopathy, an MRI Cervical spine was done along with other routine
investigations. MRI revealed a compression fracture with posterior bulge of cortex and cord compression in C6
vertebra with an anterior epidural fluid collection in the upper cervical region. Incidentally, there was significant
prevertebral collection seen as well (Fig 1). Neurosurgical inputs were roped in and a decision to operate her the
next day was made. Her baseline inflammatory markers were very high and she had been started on broad
spectrum antibiotics with Gram +ve and –ve coverage.

Surgical exploration with C6 corpectomy to remove the
destroyed vertebra was done along with spine fixation and drainage of
the anterior epidural collection. The pus and bone fragments were sent
for histopathological analysis. HPE showed fragmented bony
trabeculae with marrow spaces showing multiple Actinomycotic
colonies (Fig 2A, asterix) which were Gram positive (Fig 2B) and
showed branching slender filamentous bacteria on Gomori’s
methenamine silver stain (Fig 2C).
A CECT thorax was done to look for any primary thoracic foci
which could have extended into the prevertebral and subsequently the
epidural space. It revealed multifocal, irregular, rim enhancing,
encysted hypodense collections suggestive of abscesses in the
prevertebral and retropharyngeal spaces, right posterior paraspinal
Fig 1. MRI Cervical spine sagittal view
space, both paravertebral spaces at the level of D2 vertebra (measuring
42mm x 32 mm x 38 mm on the right side and 25mm x 22 mm x 31
mm approximately on the left side) and right upper chest wall, projecting towards intrathoracic compartment
(measuring 48mm x 44 mm x 36 mm approx). Few small discrete nodes were seen in the pretracheal and
prevascular location as also in both submandibular, submental, jugulodigastric and supraclavicular chains.
Fibrotic, streaky opacities were seen in both lower lobes and the right upper lobe along with compression collapse
of the posterobasal segments of both lower lobes (Fig 3). Thoracoscopic drainage of the abscesses was carried
out.
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Fig 2. Histopathological examination findings

Discussion
Actinomycosis can take place in various anatomical sites including face, bone and joint, respiratory tract,
genitourinary tract, gastrointestinal tract, central nervous system, skin, and soft tissues.8 Most intraspinal
actinomycosis cases are attributed to local or hematogenous spread .9 However, only a few cases of intraspinal
actinomycosis have been reported so far.2, 10-12 Till date, only about 30 cases of intraspinal actinomycosis have
been reported.

Manifestations of intraspinal actinomycosis are usually nonspecific with insidious onset. Local
neurological symptoms, including limb weakness (69.2%), paresis or restricted movement (53.8%), hypoesthesia
or paresthesia (26.9%), were most common and associated with the lesion-involved spinal cord segments.
Neurological symptoms usually indicate the range of involved spinal cord segments. Persistent back pain is
usually the initial complaint that alarms doctors. Fever is common but not always accompanied as only 65%
patients had a fever. Among the cases with spinal cord involvement, thoracic lesions are most frequently involved,
with a proportion of 74.1%, followed by cervical (48.1%), lumbar (29.6%) and sacral (11.1%) lesions. 13
Most cases are considered as hematogenous spread from lung to spine, while isolated focal actinomycosis
is also common. Infection tends to occur in immunocompromised people, but sometimes it may also appear in
immunocompetent people with transient host defense decline. The conditions such as poor oral hygiene, diabetes,
alcoholism, HIV infection, steroid and bisphosponates use, transplantation, local tissue damage caused by trauma,
recent surgery, irradiation, and male gender of mid-decades are thought to predispose individuals to the
development of actinomycosis.
The final diagnosis of actinomycosis should be confirmed by culture of the pathogen or biopsy
(histopathological evidence) .3 Due to the difficulty of actinomycetes cultivation, most actinomycosis can only be
diagnosed based on histopathological evidence. In a retrospective study of 68 cervico-facial actinomycosis
cases,14 twenty-two of them (32%) were confirmed
by histopathological examination. Therefore,
diagnosis of intraspinal actinomycosis still primarily
relies on pathology/biopsy for now. Despite the risk
of invasive examination and surgery, biopsy is still
recommended when intraspinal actinomycosis is
highly suspected. Early diagnosis and treatment
might greatly improve the prognosis of this disease,
otherwise severe neurological sequelae would
probably happen.

Fig 3. CECT Thorax showing prevertebral abscess
compressing right lung
The recommended treatment for intraspinal actinomycosis was prolonged durations (6-12 months) and
high doses of penicillin G or amoxicillin.15,16 Penicillin based regimen was applied and took effect in 88.5% of
the intraspinal cases and the mean duration of antibiotic therapeutics was 6 months (range, 2-16 months).13
However, the duration could probably be shortened to 3 months if the patient had surgical resection. 2,12,17
Acceptable alternatives or adjuvant antibiotics include tetracycline, erythromycin and clindamycin. 6,12,18,19
Adequate duration of treatment could reduce the risk of recurrence and local complications. 11,20,21
Surgery is recommended when epidural abscesses exist, spinal compressive symptoms exacerbate,
response to antibiotic therapeutics is poor, and spinal malformation happens. 22 With proper indications, surgical
decompressive resection of the spinal canal may help relieve symptoms or shorten the duration of antibiotics

therapeutics .5,23 Since delayed or inappropriate treatment could lead to severe neurological sequelae, timely and
well-targeted surgical intervention could greatly improve the outcome in this condition.

Conclusion
Intraspinal actinomycosis is a rare, pathogen caused, granulomatous inflammatory disease. Biopsy and
pathogen culture remain the main approaches of diagnosis, and biopsy is highly recommended for its high
detectable rate. Prompt treatment with high dose of penicillin and prolonged antimicrobial therapy would improve
prognosis. Surgical decompressive resection of spinal canal may relieve neurological symptoms and prevent
severe neurological sequelae to some extent.
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Abstract
Background
Appropriate usage of language is a principal cognitive domain which may be jeopardized in patients with
neurodegenerative disorders. Therefore, writing a meaningful complete sentence is one of the assessment criteria
in popular cognitive screening scale MMSE. Our objective was to undertake an in-depth analysis of the sentences
(from MMSE) written by patients with Parkinson’s disease (PD). This neurodegenerative disease often presents
with motor and cognitive impairment and both of these might separately influence sentence writing skill.

Methods
In this retrospective analysis we selected 101 MMSE source file with complete sentence written on it. The UPDRS
III score, MMSE score and socio demographic details of patients were also recorded. After digitalization, the
number of words and number of characters in each sentence was determined. Raters evaluated every sentence for
‘emotional polarity’ and ‘concerns of health’. The statistical significance of these derived variables in various
demographic and disease severity groups were assessed.

Results
PD patients with cognitive impairment wrote sentences with 4.23 numbers of words compared to 5.09 numbers
of words among patients with intact cognition. 14.3 % patients with intact cognition expressed health concerns in
their written sentences compared to 3.2 % of cognitively impaired PD patients. Emotional polarity was
comparable between with or without cognitive impaired groups. MMSE score emerged as the sole determinant
for writing short sentence in multivariate analysis (adjusted p value 0.002*).

Conclusion
PD patients with cognitive impairment wrote shorter sentences compared to PD patients with intact cognition.
Expression of health concern is perhaps a natural process followed by mostly patients with intact cognition. Motor
impairment did not appear as a significant determinant of characteristic short sentence production by PD patients
with poor cognition.

Background:
Besides classical motor symptoms, cognitive impairment is an increasingly recognized non-motor feature of
Parkinson’s disease (PD). Longitudinal study reported 83% of PD patients developed cognitive impairment at 20
years follow-up of their PD diagnosis.[1] In addition to the progressive degeneration in the subcortical areas of
the brain such as basal ganglia and thalamus, researchers also observed significant degeneration in certain
subcortical structures responsible for cognition, especially language processing and language formulation
domain.[2, 3] Studies have shown that dopamine depletion due to PD causes impairment in fronto-striatal
pathways that results in degradation of frontal structures mainly dorsolateral prefrontal cortex (dlPFC).[4-6]
Dysfunction in dlPFC has direct or indirect influences on language use by the patients.[7]
Accordingly, various cognitive batteries estimated the linguistic ability (skill of sentence construction) as part of
their global cognitive assessment. The Mini Mental State Examination (MMSE) is widely used to screen
cognitively impaired patients.[8] Besides language, this assessment tool assesses multiple cognitive domains such
as orientation, registration, concentration, short-term memory and visual spatial function. Language impairment
is assessed through a sentence writing component in it. Intact linguistic ability is considered if the written sentence
has a subject and a verb and makes sense regardless of spelling, grammar or content. The sentence written by an
individual ought to represent the hidden physical and mental status or at least display a specific pattern. To
validate this idea, investigators reviewed MMSE sentence writing tasks among dementia (vascular dementia and
mixed dementia) and Alzheimer’s disease patients. They noted that dementia patients produce characteristic
sentences with a smaller number of words. In patients of movement disorder with cognitive impairment this
pattern might be different and it may also be affected by motor impairment. However, studies of sentence
production among PD patients are rare with heterogeneous methodologies and findings. MMSE is frequently used
in India as an instrument for cognitive screening of PD patients but written sentence characteristic has not been
studied among Indian patients. From this perspective, the present study explores MMSE sentence characteristics
among PD patients.

Methods:
In this retrospective study we screened 119 MMSE assessment forms of PD patients between the ages of 60 and
85 years. We excluded 18 incomplete sentences, as our objective was to characterize and differentiate complete
meaningful sentences between PD patients with cognitive impairment (MMSE score < 24) and no cognitive
impairment. We included the MMSE assessment for patients with confirmed diagnosis of idiopathic PD by
neurologists in accordance to UK Parkinson’s disease society Brain Bank Clinical Diagnostic Criteria. All patients
were of Hoehn and Yahr Stages I–IV, stabilized on PD medications, provided informed consent, had normal
hearing and vision thresholds for age or appropriately aided. We excluded PD patients with a history of deep brain
stimulation and functional brain surgery. Patients with any other neurodegenerative disease, developmental
speech or language disorder, any other motor speech or language disorder were also excluded. All participants
were recruited from the Movement Disorders Clinic of Institute of Neuroscience Kolkata. The protocol was
approved by the Institutional Ethics Committee.
All the sentences were transcribed to Microsoft Word file and the number of words and number of characters
(with spaces between words) in a sentence were noted. Two independent investigators (MUK and SC), blinded
to patient demography and clinical characters, assessed the following characteristics of the written sentence of
the MMSE: emotional polarity (positive/neutral/negative) and concerns about health (yes/no).
The sentences that elicited negative, neutral or positive emotional states while reading was regarded as negative,
neutral or positive sentences respectively. To reduce the subjectivity of assessment of sentence characteristics,
sample sentences were presented to the rater before the assessment. The examples stated to explain emotional
polarity of sentences were as follows. Positive sentence: My wife loves me. Negative sentence: Old age is a curse.
Neutral sentence: I have two daughters. Sentences conveyed health disturbances of the responders were clustered
as sentences expressing heath concerns. The sample sentence stated for clear understanding of the raters was: I
am having difficulty in moving my hands and feet.
All the assessments were performed by two investigators who speak fluent Bengali, Hindi and English. The
agreement of opinion between two independent assessors was performed using kappa correlation coefficient. All
investigators came to a consensus after a face to face meeting regarding the discordant opinion.
The demographic and clinical profiles of the patients were presented using Mean and Standard deviation for
numerical variable and percentage for categorical variable. Difference between number of words and number of
characters in cognitive impairment group and No cognitive impairment group was assessed using Unpaired T test.
Difference of emotional polarity and concerns regarding health between two independent groups were compared
using Fisher’s exact test. More than one predictor variable at a time, for word count was analyzed using multiple
linear regressions.

Results:
The mean age of 101 Parkinson’s disease patients recruited in the study was 65.27 ±8.72 years and 82.9% were
males. Cognitive impairment was noted in 31 (30.69%) patients. Mean age was comparable between patients
with and without cognitive impairment 67.39 & 64.33 (p=0.89). The demographic characteristics were equivalent
except the years of education and written language between groups.
Demographic variables (gender, education, language and occupation) were presented in Table 1. Significant
difference was noted between years of educations (p=0.05*) and preferred written language (p=0.024*). The level
of education was classified into six groups based on their years of education. We have categorized the years of
education into two broad groups (more than and less than equals to ten years of formal education) for convenience
of description. 28 (23.5%) patients had less than equals to ten years and 89 (74.8%) patients had more than ten
years of formal education. 7 (53.8%) patients with cognitive impairment had less than equals to ten years of
formal education in contrast with 7 (53.8%) patients without cognitive impairment (p=0.06*). Our patients
preferred to write in three languages (English, Hindi and Bengali); however, for convenience we divided them
broadly into two categories namely English and Vernacular. Majority of the patients who preferred to write in
English (72.9%) were not suffering from cognitive impairment. As expected, majority of the patients were retired
from their job in both the groups (54.8%, 58.2%, p=0.96) as the mean age was above the standard age of retirement
of our country.

Table 1: Comparison of Demographic and disease profile in patients with and without cognitive impairment

Cognitive Impairment
(n=31)

No Cognitive
Impairment (n=70)

P-value

Age in years Mean (SD)

64.33(±8.83)

67.39 (±8.22)

0.89

Disease Duration (Years)

6.22 (±3.58)

6.09 (±4.04)

0.10

18.76 (±10.45)

29.47 (±14.31)

0.002*

2.0 (1.0-3.0)

1.5 (1.0-2.0)

0.13

Male

26 (83.9%)

58 (82.9%)

1.00

Female

5 (16.1%)

12 (17.1%)

More than 5th
grade

1 (3.2%)

1 (1.5%)

10th Grade

7 (22.6%)

6 (8.8%)

12th Grade

7 (22.6%)

7 (10.3%)

Graduation

13 (41.9%)

39 (57.4%)

Postgraduation

3 (9.7%)

13 (19.1%)

Doctorate

0 (0%)

2 (2.9%)

14 (45.2%)

51 (72.9%)

1 (3.2%)

2 (2.9%)

Bengali

16 (51.6%)

17 (24.3%)

Retired

17 (54.8%)

39 (58.2%)

Govt Employee

2 (6.5%)

5 (7.5%)

Service

3 (9.7%)

5 (7.5%)

Business

4 (12.9%)

10 (14.9%)

House wife

5 (16.1%)

8 (11.9%)

Mean (SD)
Mean UPDRS III (SD)
Median H & Y Staging (IQR)
Gender

Education
(Years)

Language

English
Hindi

Occupation

0.12

0.024*

0.96

In table 2 we presented mean number of words and mean number of characters per sentence. We noted that 4.23
and 5.09 number of words were written by patients with and without cognitive impairment respectively (p=0.04*).
The number of characters written by the patients with cognitive impairment was significantly less than those
without cognitive impairment (15.31, 19.56, P value 0.03*).
Table 2: Comparison of Word count and Character count with and without cognitive impairment
Cognitive
Impairment
Mean (±SD)
(N=31)

No Cognitive
Impairment
Mean (±SD)

P-values

(N=70)

Word Count

4.23 (±1.82)

5.09 (±1.99)

0.043*

Character Count

15.31 (±7.56)

19.56 (±10.00)

0.035*

Independent sample t-test, SD= Standard deviation, *= significant at less than equals to 0.05 level

In table 3 we presented the frequency of individuals with a negative/ positive emotional polarity of the written
sentence and with/ without concerns of health in cognitive impairment and no cognitive impairment groups. We
noted a trend that, concerns of health were expressed more by patients without any cognitive impairment (3.2%,
14.3%, P value 0.09). However, no difference was noted in the emotional polarity of the sentence between two
mentioned groups (P value 0.37). One PD patient with intact cognition wrote a positive sentence: “God is good”.
Whereas with same MMSE score another patient wrote “God help me”. The helplessness of the individual is
apparent from this second sentence and we categorized it as a negative sentence. Someone with mild cognitive
impairment wrote a negative sentence “I have no home”. On the other hand, someone with similar cognitive
profile wrote “I love my son and wife”. Number of our patients wrote emotionally neutral sentences, such as
“Anshu is sitting on my left”, “India is my country”. We saw a mixed response in terms of emotional polarity
among patients with impaired cognition. However, a trend of writing sentences with health concerns was observed
in patients with intact cognition compared to patients with impaired cognition. PD patients with no cognitive
impairment wrote, “I want to consult the head of psychology” and “I am not well”. There were a significant
number of responses those had no health concerns.

The mean UPDRS III scare was 18.76 in patients with cognitive impairment and 29.47 in patients with no
cognitive impairment (p value 0.002). As expected, the mean MMSE score in cognitive impaired group was
significantly less than no cognitive impaired group (20.39 SD 2.46 Vs 26.4 SD 1.68, p value 0.0001). The
spearman’s rank correlation coefficient of UPDRS III and word count of the sentences was -0.19 (p value 0.13).
The discordance of rating was 1.1% and 2.2% in ‘emotional polarity’ and ‘concerned about health’ respectively.
The Kappa correlation coefficient for emotional polarity between two raters was 0.937 and concerned about health
was 0.947.
Table 3: Comparison of Emotional polarity and concerned about health with and without cognitive
impairment

Emotional
Polarity

Health
Concerned

Cognitive
Impairment

No Cognitive
Impairment

P-value

Negative

6 (19.4%)

14 (20.0%)

0.37

Positive

5 (16.1%)

20 (28.6%)

Neutral

20 (64.5%)

36 (51.4%)

No

30 (96.8%)

60 (85.7%)

Yes

1 (3.2%)

10 (14.3%)

0.09

Chi
square
test,
Fishers’
exact test,
*=
significant
at less
than
equals to
0.05 level

The variation of word counts based on three possible predictor variables was presented in table 4. Educational
category, MMSE score and UPDRS III showed clear difference in univariate analysis. On multivariate modeling
(multiple linear regression) only MMSE score showed significant difference between Cognitive impairment and
No cognitive impairment groups. We calculated the Multi-collinearity statistics in SPSS and we did not observe
collinearity among predictor variables.

Table 4: Relative importance of determinants in producing a short sentence in a Parkinson’s disease
patient with cognitive impairment
Word count
Mean (SD)
Language
Category

Education
Category

MMSE score

Vernacular
(N=36)

4.47 (±2.04)

English (N=65)

5.02 (±1.92)

≤ 10th standard
(N=13)

3.85 (±1.21)

>10th standard
(N=86)

4.98 (±2.03)

≤23 (N=31)

4.23 (±1.82)

>23 (N=70)

5.09 (±1.99)

Univariate P
value

Multiple linear
regression p
value

1.86

0.64

0.05*

0.18

0.043*

0.002*

Multiple linear regression analysis was performed as a statistical model for multivariate study. MMSE
numerical score, UPDRS III score, education and language category were taken as the determinant variable.
Adjusted R Square= 0.118. Adjusted p value for UPDRS III was 0.959
Discussion
This is the first study from India to evaluate the sentence characteristics of PD patients with and without cognitive
impairment. Spoken or written language is the mirror of psychological state of an individual. We observed the
number of words, number of characters, emotional polarity and the health concerns reflected in the sentences. We
had retrospectively collected and evaluated the MMSE score sheet of 119 patients from our study source files
satisfying the selection criteria. We subdivided the patients into two groups based on presence and absence of
cognitive impairment among PD patients. We observed a comparable gender distribution, mean age and disease
duration between the groups. However, the years of formal education, language preferred while writing sentences
and UPDRS III score were different in the mentioned groups. We noted that patients with graduation and post
graduation qualification had less frequent cognitively impaired among PD patients. Interestingly, we observed
that those patients who preferred to write in English language had less frequent cognitive impairment. Possibly
for Indians, fluency in English (foreign language) is closely associated with higher academic qualification.
Therefore, those patients who preferred to write in English had higher academic qualification and hence less

cognitive impairment. Data from longitudinal studies have suggested that, in general, lower education level is
associated with higher rates of cognitive decline and indirectly with the incidence of possible dementia. [9]
In a retrospective review done on dementia patients attending a geriatric day hospital, significant correlation was
found between the overall MMSE score and number of words in the written sentence.[10] Number of words in
the written sentence was also found to be significantly correlated with Language sub-domain score of MMSE in
elderly Brazilian population.[11] Another study from a Brazilian community sample represented similar findings
and writing subscale displayed strong correlation with the education level. Writing scores improved as the
education level increased.[12] Earlier study done among Alzheimer’s disease, Vascular dementia and Mixed
dementia patients reestablished the fact that no. of words per sentence and longest written word as best possible
linguistic markers to estimate the cognitive decline.[13] Study conducted by Small and colleagues examined the
grammatical content of written sentences elicited from PD patients, PD with dementia patients and healthy
controls. PD patients without dementia did not manifest any impairment in sentence length, syntactic complexity
or amount of information content. Whereas Patients with cognitive decline wrote shorter sentences with lesser
information content and with normal syntactic complexity.[14] Illes and colleagues reported impairment in
language production fluency among PD patients which they attributed to difficulties in sentence formulation and
motor tasks.[15, 16] Our observation corresponds with the study report by Small et al..[14]
We observed similar emotional polarity in the sentences written by the patients with impairment of cognition and
in the patients without any impairment of cognition. Although not significant, patients without cognitive
impairment wrote more positive sentences. Study done by Rösler A et al. indicated that lack of emotional content
in written sentences can be helpful to screen demented population.[10] An interesting study on community
dwelling individuals without dementia from the Lothian Birth Cohort 1921 was unable to find any association
between sentence writing component of the MMSE and current cognitive ability, functional ability or depression
score.[17]
We observed a trend of more frequent expression of health concerns in their written sentences by PD patients
with no cognitive impairment. In contrast to it, Yan Press reported that emotional expression of concerns about
health in the MMSE sentence was not associated with cognitive impairment.[18] We perceive that concern about
own health is a natural thought process for patients suffering from chronic disease and reflective of healthy
cognitive status. Patients with an impairment of cognition possibly failed to recognize the seriousness of their
disease condition and therefore health concern was less frequently reflected in MMSE sentences. Possibly for the
same reason, PD patients with cognitive impairment had reduced medication adherence and overall self care. [19]
However, the emotional polarities of the sentences were comparable between two groups as reported by Yan
Press and his colleagues similar to our findings.

The sentences were shorter in the cognition impairment group. We tried to uncover the most important hidden
factor which may lead to short sentence production. It was observed in our study that multiple factors might lead
to short sentence formation separately but in multivariate analysis it was revealed that MMSE score was the sole
important predictor of word count in a sentence. It was quiet surprising to know that, although motor factor
(tremor, bradykinesia, rigidity) could significantly shorten the span of writing but majority with intact cognition
could deal with the problem as far as writing is concerned and were able to write a comparatively longer sentence.
Therefore, our findings contradicts with the earlier study findings by Ille’s and colleagues that attributed impaired
fluency of sentence production in PD to both cognition and motor difficulties.[15, 16]
Our study has certain obvious limitations. The possible confounders those can influence the study outcome
measure for such retrospective study, could have been explored precisely in a prospective study. We did not do
any syntactic analysis of the written sentences to quantify the grammatical complexity of each sentence.
Characteristics such as emotional polarity and concerns about health in the written sentences, many times, are
directly or indirectly influenced by neuropsychiatric features. We did not really look into such correlations in our
study.
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A rare case of brain metastasis
Dr. Amit Kumar Ghosh
Abstract
Intracerebral metastasis from chondrosarcoma is rare. This is a case report of 46year old man with
intracerebral metastasis from rib chondrosarcoma who was operated and literature was reviewed.
Key words - Chondrosarcoma, Intracerebral metastasis.

Case report
A 46 years old man presented with generalised tonic clonic seizure followed by drowsiness and admitted in
the hospital. History revealed that he had developed right sided weakness over last 2 weeks but ignored. He
underwent left 7-9th rib resection for chondrosarcoma of 8th rib 13 years ago. No other detailed data regarding
type and grade of the lesion was available. Chest X-ray was done (Figure 1).
On examination, Patient’s GCS was E2V1M5, pupils
were equal and reacting to light, there was paucity of movement in
right side. After getting the CT scan of brain (Figure 2) either
hematoma or tumor was suspected. Patient was taken for immediate
surgery. Considering the mass effect left sided decompressive
craniectomy was done and the lesion was a intracerebral tumour with
intratumoral haemorrhage (Figure.3). There was no dural attachment
with the lesion. Complete excision of tumour was done.
Post-operative CT scan of brain showed diminution of mass effect
(Figure 4). Patient had recovered well. Histopathology revealed
metastatic well differentiated chondrosarcoma (Figure 5A, 5B, 5C,
5D, 5E). Patient had been referred to oncology side for subsequent
evaluation and management.
(Figure.1) Showing left 7-9th rib
resected status

(

(Figure.2) Non-contrast CT scan showing left
sided hyperdense lesion with edema
involving posterior frontal and parietal region

(Figure.3) Showing resected tumor
with evidence of intratumoral bleed

(FIGURE 4)—Post-operative CT scan of brain showing complete excision of tumor with
decompressive craniectomised status

(Figure5a) Histopathology showing
malignant cartilage

(Figure 5c) Histopathology showing s100
immunopositivity

(Figure 5b) Histopathology showing
mitotic activity

(Figure5d) Histopathology showing high
ki67 proliferative index

Discussion
Chondrosarcoma is a malignancy of mesenchyme that is a common primary bone tumor subsequent to
osteosarcoma in frequency. It has been classified based on histological appearance into slow growing, benign
and malignant grade I to grade III.

Distant metastases account for 10% of grade II and ,71% of grade III, commonly occurring to lungs, other
bones, and liver, resulting in a mere 5-year survival of 18 %. Primary intracranial chondrosarcoma constitutes
only 0.16 % of all intracranial tumors. Brain metastasis is exceedingly rare. Only 12 cases have been reported
1,2

Primary intracranial Chondrosarcomas commonly arise from the skull base. Intracranial chondrosarcomas are
of three variants: Classical, mesenchymal and myxoid. Classical variant has three histological grades: Grade
I, II and III. Extra skeletal chondrosarcomas of dural origin are rare and only 53 cases have been reported till
date3. Primary intracerebral chondrosarcoma is extremely rare—only 4 cases reported 4.
A strong propensity for local recurrence is observed in mesenchymal chondrosarcomas with a reported rate of
~65% 4. Though adjuvant radiotherapy is administered, there is no conclusive data regarding its efficacy in
preventing recurrence4. For skull base Chondrosarcoma, Radiosurgery as an adjuvant therapy after
microsurgery is very effective in reducing recurrence4. Role of proton beam is restricted to large inoperable
tumors4. Chemotherapy is usually reserved for metastasis 5.

References --Faris Shweikeh, Laura Bukavina, Kashif Saeed,Reem Sarkis, Aarushi Suneja,Fadi Sweiss and Doniel
Drazin;Brain Metastasis in Bone and Soft Tissue Cancers: A Review of Incidence, Interventions, and
Outcomes. Sarcoma;Volume 2014, Article ID 475175, 19 pages.
Güneş M, Günaldi O, Tuğcu B, Tanriverdi O, Güler AK, Cöllüoğlu B. Intracranial chondrosarcoma:
A case report and review of the literature. Minim Invasive Neurosurg 2009;52:238-41
Krishnan SS, Panigrahi M, Varma D, Madigubba S. Falcine and parasagittal intracranial
chondrosarcomas of the classical variant: Report of two cases with review of literature.
Neurol India 2011;59:451-4

Mishra S, Mishra RC, Subbarao KC, Sharma M C. Intraparenchymal mesenchymal chondrosarcoma
in an unusual location. Neurol India 2012;60:121-2

Sheth RN, Thompson SN, Morcos JJ. Drop Metastasis from Primary Intracranial Mesenchymal
Chondrosarcoma: Case Report. FRCS Ann Neurosurg 2009;9:1-9

Metabolic Bone Disease
Dr. Shyamashis Das
Introduction:
Metabolic bone diseases are a heterogeneous group of disorders of bones affecting strength of the bones. Usually
these disorders occur due to abnormalities of minerals (calcium, magnesium and phosphorus), vitamin D, and
bone mass or bone structure. Common manifestations are altered serum calcium level and/or skeletal failure.
Worldwide the most common metabolic bone disease is osteoporosis, essentially a disease of elderly, can lead to
fragility fracture if untreated. [1] Other common disorders are vitamin D deficiency leading to osteomalacia or
rickets, renal osteodystrophy, parathyroid disorders, Paget’s disease, bone disease due to gastrointestinal and
hepatic disorders and chemotherapy-induced bone loss. These disorders are generally reversible when underlying
abnormalities are appropriately treated. These disorders should be distinguished from genetic bone disorders
which occur due to abnormalities in certain signaling cascades or specific cell types.

Structure, function and remodeling of bone:
The outer part of each bone has dense skeletal tissue known as cortical bone, responsible for skeleton’s mechanical
strength. At the ends of long bones and within the vertebrae, a fine network of bone tissue is found, known as
trabecular or cancellous bone. Trabecular bone has close contact with the bone marrow and is largely responsible
for the metabolic role of bone.
Structure of bone consists of extracellular matrix and cellular components. The integrity of the extracellular matrix
is maintained throughout life by continuous remodeling of it by the cellular components. Type 1 collagen, the
principal matrix protein, forms a fibrillar architecture by cross-linking of the precursor procollagen, and is
responsible for tensile strength of the bone. There are non-collagenous matrix proteins also, including
glycoproteins and proteoglycans which form the ground substance. Calcium and phosphate containing
hydroxyapatite-like crystals are deposited between the collagen fibrils to provide rigidity of the bone. [2] Cellular
elements of bone constitute of Mesenchymal-derived osteoblast lineage consist of osteoblasts, osteocytes and
hematopoietic precursor derived osteoclasts. Osteoblasts produce organic matrix and responsible for new bone
formation, whereas osteoclasts cause bone resorption by local secretion of acid hydrolase into the resorption
lacuna.
The orderly sequence of bone resorption and formation is known as bone remodeling, which is a continuous
process influenced by several hormones, cytokines, vitamin D and ageing. Osteoblastic activity is stimulated by
parathyroid hormone (PTH), vitamin D, insulin like growth factors (IGF-1), bone morphogenic proteins and
Wnts. Bone resorption by osteoclasts is accelerated by RANK ligand, M-CSF, IL-1, IL-6 etc. Other important
chemical mediators include IL-33 (produced by osteoblasts and inhibits osteoclast formation) and cardiotrophin1 (produced by osteoclasts and stimulates osteoblasts). [3, 4]
Other than providing the endoskeletal support to our body, the major function of bones is to act as a reservoir of
calcium. Many essential cellular functions are dependent on extracellular calcium concentration. The critical level
of calcium in the extracellular fluid is maintained by release of calcium from bone.

Calcium regulatory hormones:
Three hormones play important role in calcium homeostasis – vitamin D, PTH and calcitonin. Vitamin D, a
hormone having molecular structure similar to steroid hormones, is either obtained from food or produced in the
skin from 7-dehydrocholesterol by photochemical cleavage following exposure to sunlight. The active form of
vitamin D, 1,25-dihydroxyvitamin D, is produced by hydroxylation in the liver and kidney by the enzymes 25-

hydroxylase and 1-α- hydroxylase, respectively. In Kidney 1-α-Hydroxylase is stimulated by PTH, low phosphate
concentration, growth hormone etc. 1,25-dihydroxyvitamin D maintains serum calcium and phosphate
concentration by promoting calcium and phosphate absorption from the proximal gut and stimulating calcium
mobilization from bone. [5]
PTH regulates extracellular calcium concentration by stimulating calcium mobilization from bone by indirectly
increasing osteoclast activity, promoting calcium reabsorption in the proximal convoluted tubules of kidney,
increasing phosphate excretion in renal tubules, increasing conversion of 25-hydroxyvitamin D to 1,25dihydroxyvitamin D in the kidney. As PTH receptors are abundant on osteoblasts but not on osteoclasts, the PTH
mediated bone resorption by osteoclasts occurs indirectly through cytokines secreted by osteoblasts. Intermittent
pulsatile administration of PTH causes overall anabolic effect on bone turnover through PTH-1 receptor. [6]
Calcitonin can inhibit bone resorption by its direct action on osteoclasts. However, the role of calcitonin in bone
metabolism appears to be small.
Growth hormones causes increase of level of IGF-1 in the circulation and in the micro-environment of bone, and
thus it influences the bone growth. Steroid hormones like glucocorticoid, estrogen and androgen can also
influence bone metabolism. Although bone cells have estrogen and androgen receptors, it is difficult to
demonstrate their direct effect on development and maintenance of bone.

Metabolic bone diseases may be classified as below:
•
•
•
•
•
•
•
•

Osteoporosis
Vitamin D deficiency leading to osteomalacia or rickets
Renal osteodystrophy
Parathyroid disorders
Paget’s disease of bone
Bone disease due to gastrointestinal and hepatic disorders
Chemotherapy-induced bone loss
Heritable metabolic skeletal disorder

Osteoporosis:
Osteoporosis, which is defined as decrease in the quantity of bone per unit volume with normal mineralization
leading to compromising its mechanical function, is increasingly being recognized as a public health problem in
most of the countries including India. It is characterized by decreasing bone mass and microarchitectural
deterioration of bone tissue that leads to an increased risk for bone fragility and fracture. Osteoporosis has no
clinical manifestations until there is a fracture. Vertebral fracture is the most common clinical manifestation of
osteoporosis. Approximately two-thirds of all vertebral fractures are asymptomatic; they are diagnosed as an
incidental finding on chest or abdominal radiograph. Symptomatic vertebral fractures present with vertebral pain
and height loss. Colles fractures are more common in women shortly after menopause, whereas the risk of hip
fracture increases exponentially with age.
A clinical diagnosis of osteoporosis may be made in the presence of [2-4]:
● Fragility fracture, particularly at the spine, hip, wrist, humerus, rib, and pelvis
or
● T-score ≤-2.5 standard deviations (SDs) at any site based upon bone mineral density (BMD) measurement
by dual-energy x-ray absorptiometry (DXA)
Results of Dual DXA are scored as SDs from a young, healthy female and reported as T scores. T score of –2
indicates a BMD that is 2 SDs below the comparative norm. Osteoporosis is defined as in postmenopausal women
and in men aged 50 years or older as T score of –2.5 or lower. Osteopenia is defined as T score of –1.0 to –2.5.

Z score, the number of SD above or below the expected BMD for the patient's age and sex. A Z score of –2.0 or
lower is defined as either “low BMD for chronological age.” Z score is useful to detect osteoporosis in paediatric
age group.
In 2008, a World Health Organization (WHO) task force introduced FRAX, which estimates the 10-year
probability of hip fracture or major osteoporotic fractures combined (hip, spine, shoulder, or wrist) for an
untreated patient using femoral neck BMD (using DEXA) and clinical risk factors (Table 1) for fracture. Tenyear probability of hip and major osteoporotic fracture can be calculated for individual patients using the FRAX
website.
Treatment of osteoporosis: Lifestyle measures include adequate calcium and vitamin D, exercise, smoking
cessation, counselling on fall prevention, and avoidance of heavy alcohol use.
Calcium, and vitamin D: Women with inadequate dietary intake should take supplemental elemental calcium
(generally 500 to 1000 mg/day), in divided doses at mealtime, such that their total calcium intake (diet plus
supplements) approximates 1200 mg/day. Women should also ingest a total of 800 international units of vitamin
D daily.
It is recommended to offer following pharmacologic treatment to reduce the risk for hip and vertebral fractures
in women with osteoporosis :
•

Bisphosphonates (e.g., alendronate, risedronate, ibandronate, zoledronic acid)

•

Peptide hormones (teriparatide [the 1,3,4 amino acid fragment of parathyroid hormone] and calcitonin).

•

Estrogen (in the form of menopausal hormone therapy) for postmenopausal women, and selective estrogen
receptor modulators (SERMs) (e.g., raloxifene for postmenopausal women).

•

Denosumab (monoclonal antibody against RANK ligand).

Vitamin D deficiency state – rickets and osteomalacia:
Vitamin D is crucial for maintaining calcium and phosphorus level in blood. Deficiency of vitamin D leads to
decreased level of active metabolite 1,25-dihydroxyvitamin D in serum results in lowering of the calciumphosphate product to below normal leading to deficient mineralization of bones. Rickets and osteomalacia occurs
due to defective mineralization of newly formed bone matrix or osteoid. Rickets occurs when mineralization
defect during skeletal growth results in impaired epiphyseal growth in children leading to typical bony
deformities. Osteomalacia refers to defective mineralization of the mature skeleton. In adults with vitamin D
deficiency unmineralized osteoid accumulates on bone surfaces. This results in compromise of the mechanical
strength of the skeleton, leading to increased susceptibility to fractures. [7] The causes of Rickets and
osteomalacia are given in the table 2.
Impaired skeletal growth and bony deformities are two main clinical features of rickets. Characteristic bony
abnormalities are bowing of long bones, rib deformities (rachitic rosary, Harrison’s groove), frontal bossing,
craniotabes, increased kyphosis and lordosis of thoracolumbar spine and delayed eruption of permanent teeth.
Children with rickets may have proximal muscle weakness, hypotonia and symptoms of hypocalcaemia. Clinical
features of osteomalacia in adults is relatively nonspecific. The characteristic features are widespread bone pain,
bony tenderness, muscle pain and proximal myopathy.
Biochemical abnormalities in rickets and osteomalacia are decreased serum phosphate and elevated alkaline
phosphatase concentration (Table 3). Measurement of 25-hydroxy vitamin provides confirmatory evidence of
vitamin D deficiency. In case of children with rickets having normal vitamin D levels, evaluation for urinary

phosphate wasting, Fanconi’s syndrome and other tubular disorders should be done. Elevated levels of PTH in
vitamin D deficiency state suggest secondary hyperparathyroidism.
Bone mineral density measured by DEXA may show osteopenia or even osteoporosis, which is usually correctable
by treatment with vitamin D and calcium. Radiographs in rickets show widened irregular epiphyses and fraying,
cupping, and splaying of the metaphases. Characteristic radiographic feature in osteomalacia is pseudofractures
or Looser zones, considered as a type of insufficiency fracture, most commonly seen in the pubic rami, medial
proximal femur, lateral scapula, proximal ulna and ribs. Looser zones are a band of transverse lucencies traversing
partially through a bone, usually at right angles to the involved cortex. They are often symmetrical and have
sclerotic irregular margins. Iliac crest bone biopsy may be considered in case of diagnostic difficulty.
Histologically the bone biopsy shows widening of the layer of osteoid, poorly mineralized new bone formation
and areas of hypomineralization.
Vitamin D deficiency is defined as a serum 15-hydroxy vitamin D concentration below 20ng/ml. However, to
maximize intestinal calcium absorption and minimize circulating PTH levels, maintaining that level above
30ng/ml is desired. To treat vitamin D deficiency, vitamin D 60,000 IU weekly for 8 to 12 weeks along with oral
calcium supplementation is recommended. Thereafter, vitamin D can be supplemented with the same dose every
every month or 2000 IU every day. Recommendation of daily calcium intake varies with age: 800 mg, 1300 mg,
1000 mg and 1200 mg for age groups <12 years, 13-18 years, 19-50 years and >50 years respectively. Vitamin D
deficiency resulting from dietary deficiency or malabsorption responds very well to vitamin D replacement. [8,
9]

Renal osteodystrophy:
Renal osteodystrophy is a heterogeneous group of metabolic bone disorders associated with chronic kidney
disease. These disorders are termed together as chronic kidney disease–mineral and bone disorder (CKD-MBD).
The defects in mineral metabolism begin even in early stage of CKD. The earliest form of CKD-MBD is
secondary hyperparathyroidism which may be defined by quantitative histomorphometry or elevated 1-84 intact
PTH in serum. Double tetracycline-labeled quantitative bone histomorphometry is considered “gold standard” for
defining the specific forms of renal osteodystrophy. CKD-MBD carries greater risk of fractures for change in
bone quality. There are four main types of CKD-MBD according to bone histomorphometry. [10]
1.

Osteitis fibrosa cystica: It results from increased bone turnover due to secondary hyperparathyroidism. It
frequently occurs when glomerular filtration declines to less than 60 mL/minute leading to a series of
abnormalities that initiate and maintain increased PTH secretion. The principal contributory factors to
secondary hyperparathyroidism are: Phosphate retention, Decreased free calcium level, Decreased 1,25dihydroxyvitamin D level, reduced expression of vitamin D receptors and calcium-sensing receptors.

2.

Adynamic bone disease, in which bone turnover is low, represents the major bone lesion in peritoneal
dialysis and hemodialysis patients. Bone turnover is characteristically reduced and with reduced activity
of both osteoblasts and osteoclasts. In contrast to osteomalacia, both the new bone formation and its
subsequent mineralization are subnormal, resulting in no increase in osteoid formation as seen in
osteomalacia. Bone biopsy shows normal or decreased osteoid volume and reduced numbers of osteoblasts
and osteoclasts. Although aluminum deposition may cause this disorder, The principal factor underlying
adynamic bone disease is excessive suppression of PTH release, induced by the relatively high doses of
vitamin D analogues and possibly of calcium-based phosphate binders. In animal studies, administration
of the non-calcium based phosphate binder could reverse adynamic bone disease. Adynamic bone disease
(as determined by bone biopsy or intact serum PTH <100 pg/mL) should be treated to allow PTH secretion
to rise by using non-calcium-based phosphate binders rather than calcium-based phosphate binders,
vitamin D and a low dialysate calcium concentration. [11]

3.

Osteomalacia, in which, like adynamic bone disease, bone turnover is low but with an increased volume
of unmineralized osteoid. Vitamin D deficiency possibly plays an important role in the development of
this. However, earlier this disorder was primarily due to aluminum toxicity from aluminum-containing
antacids used as phosphate binders. Aluminium is known to inhibit bone mineralization. The
mineralization lag time is prolonged in osteomalacia (>100 days; whereas <35 days in healthy individuals
and patients with pure osteitis fibrosa). Treatment of aluminum-induced osteomalacia consists of cessation
of aluminum-containing antacids and aluminum removal from the body by chelators.

4.

Mixed uremic osteodystrophy: features of both high and low bone turnover are observed (overlapping
features of the above three). This is also characterized by marrow fibrosis and increased unmineralized
osteoid.

Although not classified under renal osteodystrophy, osteoporosis can occur in CKD patients as a result of
advanced age, drugs or hypogonadism. Another type of renal bone disease, Dialysis-related β2-microglobulin
amyloidosis, which is not exactly a metabolic bone disease, may present with bone cysts. Patients of CKD with
osteoporosis (after exclusion of CKD-MBD) and eGFR ≥35 mL/minute, are treated in the similar way as patients
without CKD. Patients with eGFR <30 mL/minute and osteoporosis with fragility fracture, pharmacologic
therapy with oral bisphosphonate at lower dose or denosumab is indicated. [12]

Parathyroid related bone disease: In hyperparathyroidism there is excess PTH secretion from parathyroid
gland leading to chronic hypercalcemia. Hyperparathyroidism may be primary, secondary or tertiary. Primary
hyperparathyroidism is most commonly caused by a single benign parathyroid gland adenoma. Other causes of
primary hyperparathyroidism are Carcinoma of a single parathyroid gland and familial hyperparathyroidism such
as MEN types I and II. Secondary hyperparathyroidism occurs in chronic renal failure as a response to
hyperphosphatemia and/or hypocalcemia. Tertiary hyperparathyroidism is a condition when the increased PTH
secretion in secondary hyperparathyroidism becomes autonomous.
In primary hyperparathyroidism, the negative feedback on secretion of PTH from parathyroid gland by serum
calcium does not occur. Hence, hyperparathyroidism and hypercalcemia occurs together. Primary
hyperparathyroidism most commonly presents as incidental hypercalcemia on routine serum biochemistry.
Symptoms of hypercalcemia may be present. The most common complication of primary hyperparathyroidism is
renal involvement (20-40%) in the form of either nephrolithiasis (more common) or nephrocalcinosis.
Nephrocalcinosis may be associated with renal failure. Minority of patients (15%) have symptoms of skeletal
involvement like bone pain. The characteristic histological and clinical entity of primary hyperparathyroidism is
osteitis fibrosa cystica, comprising of bone cysts, fractures and deformity, which is now a rare entity. However,
osteopenia or osteoporosis on bone densitometry is found frequently. Subperiosteal bone resorption of phalanges,
long bones and skull are also observed. Typical radiographic features include subperiosteal resorption of second
and third phalanges on radial aspects, distal part of clavicles and classical ‘salt-and-pepper appearance’ of skull.
Loss of lamina dura around the roots of the teeth is another manifestation of cortical resorption. Chondrocalcinosis
may result from deposition of calcium within the joints. It is important to exclude malignancy in case of
hypercalcemia; as primary hyperparathyroidism together with malignancy accounts for nearly 90% cases.
Mild hyperparathyroidism is treated conservatively with monitoring of renal function and bone mineral density
at regular interval. Surgery, which should be offered to patients with symptomatic hypercalcemia or evidence of
skeletal or renal complications, is the only curative treatment available for primary hyperparathyroidism.

Paget’s disease:
Paget’s disease of bone is a localized malady of bone remodeling that leads to a disarranged structure of woven
and lamellar bone. There is localized uncontrolled generation of large highly active osteoclasts. Localized bone
resorption is the foremost symptom, which results in chaotic increase in osteoblast activity especially in the bones
which are subjected to mechanical force. Up to 3% of adults over age of 40 years may be affected by this slowly

progressive and often asymptomatic disease. It is rare before 40 years of age and incidence increases with age.
Siblings of patients are 10 times more susceptible to develop Paget’s disease than general population. In India the
prevalence of this disease is thought to be much less than that has been described in western literature.
Pain at the site of bone involvement is the commonest symptom. Any bone can be affected, but commonly
involved bones are the pelvis, lumbar spine and femur. The distribution of skeletal lesions is usually multifocal
and asymmetrical. Bowing of tibia may result from skeletal softening. Another characteristic feature is increase
in head size with or without frontal bossing. Conductive or sensorineural type hearing loss may also be associated
with cranial abnormality. Facial deformity, dental malocclusion and ‘lion face’ appearance may occur if facial
bones are involved. Vertebral involvement may result in vertebral compression fractures and kyphoscoliosis.
Spinal cord compression and cauda equina syndrome are rare. High output cardiac failure due to excess skeletal
blood flow is another rare complication. The most dreaded complication of Paget’s disease is osteosarcoma
occurring in about 0.2% of patients.
Serum alkaline phosphatase (bone specific) is almost always elevated, and may reach beyond 10 times the upper
limit of normalcy. Serum alkaline phosphatase can also be used in monitoring the response to therapy. Plain
radiographs show expansion and deformity of involved long bones. Isotope bone scan is useful for showing the
extent of pagetic involvement. Therapy must be offered to all symptomatic patients and asymptomatic young
patients with involvement of weight-bearing bones. As cure is not possible, aim of therapy is to reduce pain,
prevent progression of the disease, and improve the quality of bone. Bisphosphonates are the mainstay of
treatment. Bisphosphonates suppress the action of hyperactive osteoclasts. Bisphosphonates are typically used in
higher doses and for a shorter duration compared to the treatment for osteoporosis. Zoledronic acid is the most
effective bisphosphonate in Paget’s disease, in terms of durable remission as measured by suppression of serum
alkaline phosphatase concentration. [13] Calcium and vitamin d should be given concomitantly.

Metabolic bone disease due to gastrointestinal and hepatic disorders:
Gastrointestinal and hepatic disorders are heterogeneous group of disorders where patients are susceptible to
nutritional deficiencies mainly because of poor intake, malabsorption and drugs used to treat these conditions.
Malabsorption syndrome can give rise to osteomalacia dur to vitamin D deficiency. Metabolic bone disease has
been reported in a significant number of patients with liver transplant.

Chemotherapy-induced bone loss
Chemotherapy induced bone loss is increasingly being recognized in certain cancers. Early-stage malignancy of
breast and high-risk malignancy of prostate are frequently treated with anti-hormonal therapy, such as
gonadotropin-releasing hormone (GnRH), luteinizing hormone-releasing hormone (LHRH) agonist, antiandrogens and aromatase inhibitors, to inhibit progression of the disease and prevent recurrence. These hormone
ablative therapies can cause marked reduction of estrogen or testosterone concentrations in blood resulting in
significant effect in bone metabolism leading to bone loss. Bisphosphonates, especially zolindronic acid, have
demonstrated efficacy in both prevention of bone loss and increase bone mineral density in this scenario. [14]

Heritable metabolic skeletal disorder
Especially while dealing with metabolic bone disease in children many hereditary conditions have to be
considered which causes disturbed metabolism of bone tissue. Some of them may present with
rickets/osteomalacia from hereditary vitamin D resistance or hypophoaphatasia. Some other genetic bone diseases
also occur from altered skeletal modeling and remodeling e.g. fibrous dysplasia, skeletal dysplasia, familial
expansile osteolysis, juvenile Paget’s disease, osteopetrosis, pyknodystosis and osteoporosis pseudoglioma
syndrome. [15]

Table1. Risk factors for osteoporosis
1. Increasing age
2. Female sex
3. Postmenopause for women
4. Low body weight
5. History of parental hip fracture
6. Ethnic background (white persons are at higher risk)
7. Previous osteoporotic fracture
8. Rheumatoid arthritis
9. Current smoking, alcohol intake (3 or more drinks daily)
10. Low bone mineral density (BMD)
11. Vitamin D deficiency, low calcium intake
12. Immobilization
13. Drugs: glucocorticoids, anticoagulants, anticonvulsants etc.

Table 2. Causes of rickets and osteomalacia
Vitamin D deficiency:
Diet deficient in vitamin D and reduced sunlight exposure
Increased vitamin D requirements in childhood
Vitamin D malabsorption:
Small bowel malabsorption syndrome
Chronic pancreatic insufficiency
Impaired vitamin D metabolism:
Chronic renal failure
Chronic liver failure
Congenital renal 1-a-hydroxylase deficiency (vitamin D-dependent rickets)
Hypophosphataemia:
X-linked hypophosphataemic vitamin D-dependent rickets (renal tubular defects in phosphate handling)
Fanconi’s syndrome
Drugs:
Antiepileptics (e.g. phenytoin, barbiturates)
Fluoride therapy
Bisphosphonates
Miscellaneous:
Type 1 (distal) renal tubular acidosis
Hypophosphatasia (inherited alkaline phosphatase deficiency)
Malignancy

Table 3: Typical blood biochemistry features in metabolic bone disease
Calcium

Phosphate

Alkaline phosphatase

PTH

Osteoporosis

Normal

Normal

Normal

Normal

Rickets/osteomalacia

Normal or decreased

Decreased

Increased

Increased

Hyperparathyroidism

Increased

Decreased

Increased

Increased

Hypercalcemia of
malignancy

Increased

Normal or decreased

Normal or increased

Decreased
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Neurointervention during covid-19 pandemic
Dr. Subrata Nag, Dr. Sukalyan Purkayasthya

Introduction

The COVID-19 pandemic has been responsible for shaking up healthcare systems all across the world, both
within developed and developing countries alike. Neurological features of the viral infection have also
received widespread attention. In an article published in The Lancet Neurology [1], it was reported, in one
national registry of 125 patients with COVID-19 and neurological or psychiatric disease reported over a 3week period, 31% patients had altered mental status, which included 13% with encephalopathy, and 18% with
a neuropsychiatric diagnosis, including 8% with psychosis, 5% with neurocognitive (dementia-like)
syndrome, and 3% with an affective disorder. Notably, 62% patients had a cerebrovascular event: 46%
ischaemic strokes, 7% intracerebral haemorrhages, <1% CNS vasculitis, and 8% other cerebrovascular events.
There has not been much discussion about the possible effect of the virus on intracranial haemorrhage,
including its various manifestations. An intracranial aneurysm is a dangerous component which, if not
managed timely, can turn into a time-bomb, a catastrophe waiting to happen. In times, desperate as these,
management of such complicated vascular components can be challenging. There can be other causes of
intracranial haemorrhage in the era of this pandemic, the most potent being the beginning of anticoagulation
therapy. In an article published in “Journal of stroke and cerebrovascular diseases” [2], 33 COVID-19
positive patients with ICH were studied. Parenchymal haemorrhages with mass effect and herniation occurred
in 5 (15.2%) patients, with a 100% mortality rate. Of the remaining 28 patients with ICH, 7 (25%) had punctate
haemorrhages, 17 (60.7%) had small- moderate size haemorrhages, and 4 (14.3%) had a large single site of
haemorrhage without evidence of herniation. Almost all patients received either therapeutic dose
anticoagulation, or prophylactic, prior to ICH discovery. This brings us to the fact that the risk of intracranial
haemorrhage must be taken into account when physicians are trying to formulate a regimen of anticoagulation
therapy.
We present our observations of endovascular management of haemorrhagic cerebrovascular accident, due to
various causes, detailing the steps and precautions taken in these times.

Study period-1st April 2020 to 1st October 2020.

Inclusion criteria1. Suspected cases of COVID-19 with haemorrhagic cerebrovascular accident.
2. Confirmed positive cases of COVID-19 with haemorrhagic cerebrovascular accident.

Sample size –
Since the outbreak of the pandemic, 31 cases were treated in our institution, where the COVID positivity status
was unknown, yet the management had to be done on emergency basis.

2 confirmed COVID positive patients were treated on an emergency basis.
1 patient contracted the infection during the period of institutional management
We present some cases hereby--

Individual case reports
Case 1(ss)
A 55-years-old gentleman presented to our institution with SAH. Urgent DSA was performed with full PPE
support.
On DSA, findings included a right carotid cave aneurysm (1.9 x 1.8 mm), left ICA ophthalmic segment
aneurysm (3.6 x 2.4 mm) and a small bulbosity at the top of the basilar artery between origin of bilateral PCA.
The COVID -19 RTPCR report later turned out to be positive.
A decision was taken about the management of the patient without any further delay. The procedure was
done with complete PPE support, taking utmost precautions.
The ophthalmic segment aneurysm had already bled. It was managed with a flow diverter placed across the
ophthalmic segment, with coil embolization of the aneurysm.

FIG 1. DSA images from the first case; findings - right carotid cave aneurysm (1.9 x 1.8 mm), left ICA
ophthalmic segment aneurysm (3.6 x 2.4 mm) and a small bulbosity at the top of the basilar artery
between origin of bilateral PCA.

Case 2(BA)
A 72-years-old gentleman presented with grade 3 SAH. He was denied treatment in other hospitals owing to
his COVID-19-positive status. The patient had a GCS of 11/15 and had to be diagnosed for the cause of
intracranial bleed. DSA was performed at our institution promptly. On DSA, he was diagnosed with anterior
communicating saccular aneurysm (3.8 x 9.2 mm, neck diameter -2.9 mm) filling from the left side.
The interventional procedure was done in the same sitting accompanied with coil embolization. It was
successfully completed. The patient consequently improved; however, he developed acute intestinal
obstruction on post-procedural day 4 and expired.

FIG. 2 – DSA images from the second case; findings - anterior communicating saccular aneurysm (3.8
x 9.2 mm, neck diameter -2.9 mm) filling from the left side.

Case 3(DP)
We present a unique case where the management of a ruptured ICA aneurysm with coil embolization was
followed by a series of complications ranging from hydrocephalus, vasospasm to COVID-19 infection and,
finally, recovery.
A 32-year-old female patient presented to a local hospital with severe headache and vomiting. The headache
was persistent since last 1 week in a lesser grade. MRI was performed on opinion of the neurologist and
showed T2/FLAIR hyperintensities along the sulcal spaces along the left cerebral hemisphere, perisylvian
region. Contrast study was not done. She was managed on antibiotics and conservative support. The headache
continued to aggravate and she was moved to a government tertiary care referral centre where a repeat CT
scan showed SAH along the sulcal spaces and perisylvian region.
A decision to shift to an apex institute for neurology was made and a repeat scan done after four hours showed
redistribution of haemorrhage with spread into more of the adjoining sulcal spaces, foramen of Monroe. There
was mild hydrocephalus and the CT angiogram showed an ICA aneurysm.
She was admitted to Neurology ICU at our institution, and her nasopharyngeal swab sample was sent for
COVID-19. DSA was done and showed a left ICA aneurysm (Para PCom aneurysm). Coil embolization was
performed with PPE.
In the post-procedure period, the patient was stable. The COVID 19 status of the patient from RT-PCR was
negative. After eight hours post-procedure, the patient had an episode of seizure. MRI was done (CT was not
functional) which showed hydrocephalus, which had increased in comparison to the initial studies.
Neurosurgical opinion was sought for and an EVD insertion was done to decompress the ventricular system.
The symptoms improved and the post-procedure study showed reduction in the degree of hydrocephalus.
The EVD was removed on the 3rd day after clinical assessment. Serial LP was done with 30ml CSF removal
for 2 subsequent days and showed reduced opening pressures.
The patient was relatively well; however, she developed mild cough with fever on the following day. On
clinical suspicion, repeat COVID-19 nasopharyngeal swab was sent. On the next day she developed sudden
right sided weakness and aphasia. With the clinical diagnosis of vasospasm, she was immediately taken for a
diagnostic DSA, where acute spasm was detected in the M1

segment of the left MCA. Intraarterial Nimodipine (8 mg) was infused over 3 hours and the spasm resolved.
She was put on Intra-Arterial Nimodipine and Milrinone. The blood pressure was maintained with
Noradrenaline. The COVID-19 test report turned out to be positive.
She was transferred to the COVID-positive intensive care unit where other COVID 19 patients were being
managed. She was managed for the COVID 19 symptoms with the requisite vasospasm treatment medications.
A repeat COVID-19 screen, done after 14 days, showed COVID-19 negative status. She was subsequently
transferred to the general ward, and was discharged after 2 days.
She was again readmitted after 2 days due to increasing restlessness. CT, done outside, showed mild
hypodensity in the left frontal lobe and mild diffusion restriction on MRI. This was due to mild residual
ischemia due to the vasospasm episode. She developed mild frontal lobe syndrome which was resolved after
hospital stay of 7 days.
She is presently doing well and her 3 months follow-up was unremarkable.

FIG. 3 – DSA images from the third case; findings - left ICA aneurysm (Para PCom aneurysm).

Case 4(AT)
A 68 years old gentleman presented with acute headache and grade 2 SAH. A wide neck saccular aneurysm
was seen in the paraclinoid segment of right ICA(1.7 x 1.8 cm ,neck 7.9 mm). Ballon-assisted coil
embolization was undertaken and patient was discharged without any deficit. The COVID 19 RTPCR report
of the patient was negative.

FIG. 4 – DSA images from the fourth case; findings - wide neck saccular aneurysm in the paraclinoid
segment of right ICA(1.7 x 1.8 cm ,neck 7.9 mm).

Case 5(DCN)
A 9 years old boy presented with grade 5 SAH (on CT) and GCS 9/15. DSA detected an aneurysm in the
anterior communicating artery. Coil embolization was performed in the same sitting. The patient was negative
for COVID-19 infection.

FIG. 5 – DSA images from the fifth case; findings – aneurysm in ACom.

Statistical analysis and results --

FIG. 1 Total patents treated who had COVID status unknown and their COVID test results

Fig 2 Outcome of treatment in all patients

FIG. 3 Treatment done in the group of patients selected.

Discussion
The management of patients requiring emergency neurointerventional procedures during the ongoing COVID19 pandemic requires careful judgement under strict precautions. All patients presenting with acute
intracerebral haemorrhage require immediate attention. The following guidelines are recommended for
execution of digital subtraction angiography and consequent management in such patients—
1. On admission, new patients are kept in isolation and immediate COVID-19 testing is ordered with
nasopharyngeal swab.
2. HRCT thorax is executed on admission, with NCCT brain, on an urgent basis, for swift CORADS scoring
and estimation of pulmonary involvement, if any.
3. In case of haemorrhagic cerebrovascular accident, DSA is executed with full PPE equipment, with the
armour of disposable gown, gloves, N95 mask and face shield, irrespective of COVID status.
4. Minimum staff are utilised at a time, to limit exposure.
5. A supervisor is appointed to judge strict adherence to infectious disease protocol.
6. All patients are considered COVID-positive unless proved otherwise. RT-PCR report is considered the
cornerstone for judging COVID status.
7. If DSA report confirms aneurysmal origin of subarachnoid haemorrhage, coil embolization of aneurysm is
done with PPE, regardless of COVID status.
8. Patients, with neurological conditions not requiring emergency management, are assessed accordingly.
Subsequent treatment and follow-up are done after RT-PCR report.
9. Only necessary equipment/medicines should be brought into the angiography laboratory to decrease
contamination. For instance, portable device cabinets should be relocated outside of the suite so that one
designated person may leave the main suite to fetch such items.
10. Frequently touched equipment within the angiography laboratory are wrapped with plastic sheets to
facilitate decontamination (for example, anaesthesia workstation, laptop for documentation, etc.).
According to the recommendations of the Society of Neurointerventional Surgery [3], intubation,
extubation, suction, and active CPR usually result in aerosolization of respiratory secretions, increasing the
risk of exposure to personnel. Although ventilation of intubated patients is managed through a closed circuit,
disruption of the circuit (such as for a cuff leak, suctioning) can release additional aerosolized secretions.
Therefore, prophylactic intubation, prior to shifting to angiography suite, is recommended for critical patients,
where there is a high chance of the need arising of intraprocedural intubation.
In a letter to the editor of World Neurosurgery journal [4], the authors noted a steep decline of patients with
aSAH, referred to tertiary care referral centres, with a decline of ruptured aneurysms by 64% in March and
75% in April. A similar observation was made by the Lariboisière Hospital in Paris, France. The authors gave
two plausible reasons for such occurrence – either the rate of aneurysm rupture was genuinely decreased due
to lifestyle changes executed by the general population (reduced exposure to the outdoor environment and
physical activity) or there was reluctance in seeking medical care in fear of contracting COVID-19 in the
hospital. The second observation is a rather scary possibility, as the outcome of ignorance of symptoms and
delay in seeking medical attention would be fatal in people harbouring giant aneurysms in the intracranial
vasculature.

In another informative article published in Frontiers in Neurology [5], the authors recommended
telemedicine should be used to determine eligibility and perform intravenous thrombolysis [trans plasminogen
activator (tPA)] to minimize potential exposure to infectious patients. Patients who receive tPA do not need
to be admitted to the ICU, if stable. The European Society of Minimally Invasive Neurological Therapy
also advocates the use of telemedicine consultations in patient intake, in-hospital management and follow-up
[6].

Our observation-In our hospital, interestingly, there has been a mild reduction in admission rates of patients referred to the
neurovascular emergency. Patients and their family members were reluctant to be treated for
neurointerventional procedures, lest they contract the infectious disease during the lengthy hospital stay. A
patient counselling session helped in such cases.
Telemedicine was not much useful in the setting of haemorrhagic cerebrovascular accident. In suspected
patients of aneurysmal subarachnoid haemorrhage (blood filling up basal cisterns, both lateral cerebral fissures
with effacement of sulci), emergency DSA is recommended to pinpoint the pathology as an aneurysm can
cause rebleeding frequently. Such a situation would be catastrophic, unless managed otherwise.
The staff assigned to the angiography laboratory were assigned into two separate groups, A and B. The two
groups were assigned to alternate shift duties and were kept completely separate. Some surgical guidelines
propose exchange of team staff during a prolonged surgery. However, the “Society of American
Gastrointestinal and Endoscopic Surgeons and The European Association of Endoscopic Surgery
Recommendations Regarding Surgical Response to COVID-19 Crisis’’ [7], state that “unless there is an
emergency, there should be no exchange of room staff.”
Our patients were managed with proper PPE and protective gear. The protocol was considerably successful in
treatment of emergencies with favourable outcomes, with a single death due to secondary cause (acute
intestinal obstruction).
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Palliative care in ICU: Why? What? Who? How?
Dr. Indranil Ghosh, Prof Dr. Bibhukalyani Das
Introduction
Palliative care is an approach that improves the quality of life of patients and their families facing problems
associated with life-threatening illness, through the prevention and relief of suffering by means of early
identification and impeccable assessment and treatment of pain and other problems, physical, psychosocial and
spiritual.1 In short, addressing suffering involves taking care of issues beyond physical symptoms. Palliative care
uses a team approach to support patients and their caregivers. This includes addressing practical needs and
providing bereavement counselling. It offers a support system to help patients live as actively as possible until
death.
Palliative care is explicitly recognised under the human right to health2. It should be provided through personcentred and integrated health services that pay special attention to the specific needs and preferences of
individuals. Intensive care units are places where patients with serious health related sufferings are looked after.
During the care of these patients many a times when all efforts seem to be futile the intensivists face many
questions from within self like, Was there anything else I could do? Is it time to withhold supports? How should
I discuss with the family? Etc. In this brief communication we discuss the role and significance of Palliative Care
Services in ICU.

Why should we talk about PC in ICU
ICU is the most common hospital setting where death occurs – one in five Americans die in ICU Mortality in the
Indian ICU is 18-23%.3 Significant number of these patients receive inappropriate interventions that have not
helped mitigate suffering, but added to the agony/burden. The physicians treating the patients are constantly faced
with the moral and ethical dilemma of “Because We can, Should We”.4 Patients in the ICU die alone, in pain and
distress and it poses a threat to comfort, dignity and social connectedness. Prolonged and nonbeneficial life
support imposes enormous economic strain on patients and families. Majority of patients with advanced illness
in end of life phase in ICU leave hospital against medical advise.5 Puntillo et al6 in their study showed that almost
all did not receive any form of symptom relief, health related communication, or supportr .

What is the role of PC in ICU
Seaman et al7 in their study highlighted the following roles of palliative care in ICUs:
•

•
•

Clarification of goals of care (71.2%)
– Delayed and fragmented communication between ICU physicians and families
– Opportunities at empathetic responses are missed by ICU physicians
Mitigate Distress in caregivers (57%)
Discharge planning and coordination (27.9%)
– Multiple transitions across variety of settings
• Pain and symptom management (16.5%)
– High symptom burden – 27-75
Delirium, pain, dyspnea, nausea/vomiting, anxiety
• Clinician support for decision making (8.2%)

Fig1
Role of PC in ICU
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Key domains of ICU palliative care are as follows
Expert consensus
• Symptom management and comfort care
• Communication within the team and with patients and families
• Patient and Family centered decision making
• Continuity of care
• Emotional and organizational support for ICU clinicians
• Spiruitual support for patients and families
Patient and Family consensus
• Timely, compassionate and clear communication by clinicians
• Patient focused medical decision making
• Interdisciplinary support of family including bereavement care
• Proximity of families to patients
• Patient care maintaining comfort, dignity, personhood, privacy
Fig 2

Who needs Palliative Care in The ICU
Fig 3 ICU- PALL Referral Check list

ICU−Pall Referral Checklist
Disease−Criteria
• Advanced Cancer
• Multi−organ failure
≥2
• Advanced dementia
• CKD−5/5D
• COPD−GOLD 4
• CHF−Stage D
• HIE, TBI, ICH, major
infarcts with poor
neurological
outcome
• Persistent multidrug−
resistant infection

Utilization Criteria
• ICU stay ≥ 14 days
• Hospitalization ≥ 30
days
• >1 hospital
admission for the
same condition in
the last 3 months
• > 1 ICU admission in
the same hospital
stay
• When initiating
procedures like
tracheostomy,
hemodialysis, PEG
feeding in patients
with life−limiting
illness

Patient/Family Criteria
• Complex physical,
psychosocial issues
• Advanced age
• Signiﬁcant
comorbidities
• Frailty (CFS score >7
• Family request
• Family conﬂict
• Advance Directives
for palliative care

Other Criteria
• Physician estimate of
poor survival
• Conﬂict between
treating team and
family
• Lack of social
support
• Decision regarding
limiting LST need to
be made

What are the benefits of PC in ICU
Benefits of early PC in ICU according to Zalenski et al8 are as follows
•
•
•
•
•

Significant decrease in ICU length of stay
Significant Decrease in Hospital length of stay
Significant decrease in overall cost of health care
Improved symptom control
Lesser use of aggressive interventions

How is PC provided in ICU
Models of Palliative Care in ICU are as follows
• Consultative
o Involve palliative care consultants in the care of the ICU patients identiﬁed
as high risk for poor outcomes
o Improves quality of palliative care and involvement of the
multidisciplinary team
o ? Impression of fragmented care
• Integrative

•

o Embed palliative care principles into daily practice by the ICU team
available to all patients with critical illness
o RCT – no beneﬁt
o Useful workforce shortage
Mixed
o Regular care provided by ICU consultant trained in palliative care
o For more complex problems referral to palliative care teams

What are barriers for PC in ICU
The common barriers to PC in ICU are as follow
•

Unrealistic expectation of Intensive Care Therapies on the part of the patients, families and
clinicians

•
•
•

Misperception that PC and Critical Care are mutually exclusive or sequential rather than
complementary and concurrent
Palliative care means only end of life care
Fear that PC will hasten death

•

Insuﬃcient training in clinicians in communication and other necessary skills to provide PC

Jox et al9 in their study identified the following reasons for providing futile treatment in ICU
•

•

•

Personal reasons
o Exagerrated sense of responsibility for patient outcomes
o Ignorance about legal palliative options
o Concerns and fears
▪ Of death
▪ Of litigation
▪ Of reaction by patient or family
o Hope for a miracle
o Other emotions
▪ Helplessness
▪ Grief
▪ Guilt
▪ Mercy
▪ Injured Pride
Institutional Barriers
o Delay
▪ Establishing prognosis
▪ Reaching consensus
▪ Needs of patients or of family
o Professional ethos
o Organizational Automatisms
Treatment wish of patient and family

Conclusion
To conclude
•

Though polar opposites, palliative care and Intensive care share fundamental features

•

Proactive palliative care is relevant and beneﬁcial for all critically−ill patients

•

Palliative care is the responsibility of all clinicians

•

High quality palliative care can improve ICU metrics and patient−oriented outcomes
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Epilepsy – Evolution in Classification, medical to surgical management
Dr Anirban Ghosal, Dr Jigyasha Sinha
An epileptic seizure is a transient occurrence of signs and/or symptoms due to abnormal synchronous neuronal
activity in the brain. Epilepsy is considered in any of the following conditions: two or more unprovoked seizures
occurring >24 hours apart, one unprovoked seizure and a probability of recurrent seizure risk over 60%, or
diagnosis of an epilepsy syndrome. If there is epileptiform discharge on EEG, or a potential epileptogenic
structure on brain imaging, the probability of recurrent epileptic seizure exceeds 60%.1 In this article we have
tried to give a brief overview of epilepsy classification and outline of management.

Epilepsy Classification
The establishment of seizure and epilepsy classification systems has been a long journey and International League
Against Epilepsy (ILAE) which is the largest academic body in epilepsy community has taken the leading role to
review the classification systems regularly.

The 1981 international classification of epileptic seizures (ICES)
It was a trial to dichotomize epileptic seizures into partial and generalized groups. Partial seizure was defined as
an epileptic seizure in which ‘the first clinical and EEG changes indicate initial activation of a system of neurons
limited to part of one cerebral hemisphere’. Partial seizures were further classified into three groups according to
whether consciousness is maintained. They included the 1) simple partial seizure (SPS); 2) complex partial seizure
(CPS); and 3) partial seizure evolving to generalized convulsion.
The SPS referred to an attack with retained consciousness. CPS was defined as an attack with impaired
consciousness. The loss of consciousness could develop at the seizure onset or evolve from a SPS. Secondarily
generalized seizure referred to any partial seizures that subsequently involved both cerebral hemispheres.
Generalized seizure was defined as a seizure in which the first clinical changes indicate initial involvement of
both hemispheres.
ILAE 1981 ICES was the initial building block over which the modern-day seizure and epilepsy classification
has evolved.3

The 1985 and 1989 international classifications of epilepsies and epileptic syndromes (ICE)
In 1985, ILAE proposed a dual dichotomous scheme of epilepsy classification. According to semiology, it divided
epilepsies into those with focal versus generalized seizures. In terms of etiology, epilepsies were divided into
idiopathic versus symptomatic. ‘Idiopathic’ referred to absence of well-defined etiology except possible genetic
cause. ‘Symptomatic’ referred to the consequence of a known disorder or lesion in the central nervous system.
ICE proposed that epilepsies were mostly syndromes rather than diseases. A syndrome was defined as a
constellation of specific clinical or investigational features that may not have a definite etiology or prognosis like
a disease.
ILAE revised their proposal in 1989 with addition of a group of cryptogenic epilepsy where current investigational
modalities have failed to identify a lesion in a presumed symptomatic epilepsy. A categorization of partial
epilepsies according to anatomical location of epileptic foci like temporal, frontal, parietal and occipital was done.
This provided clinicians a guidance for epilepsy surgery.2,3

The 2010 Scheme
Introduced the concept of “network” and emphasized on not only the origin but also the spread of seizures through
neuronal connections.
The 2010 report opined against subtyping epilepsy into idiopathic, symptomatic and cryptogenic groups. More
specific etiological classification including genetic, structural, metabolic and unknown were recommended. An
epileptic disorder could fall into more than one class. Tuberous sclerosis, as an example, could be considered as
both structural and genetic.3

The 2017 ILAE operational classification of seizure types and classification of epilepsies
This classified epilepsies on three levels: seizure types, epilepsy types and epileptic syndromes.
For seizures, the new classification system stressed on clinical rather than pathogenic mechanisms. The scheme
divides seizures into focal onset and generalized onset. Focal onset seizures are subdivided into focal retained or
impaired awareness seizures. However, this description is optional as altered consciousness is often based on a
retrospective uncertain recall. Both focal and generalized seizures then could be subtyped into motor and nonmotor onset types according to the first prominent signs or symptoms.
Epilepsies were divided into four types: focal, generalized, combined generalized and focal, and unknown.
Categorization of epilepsy is based on its seizure type. Like focal epilepsy is an epilepsy with focal seizure and
combined generalized and focal epilepsy is an epilepsy which has both focal and generalized seizures. The
‘unknown’ epilepsy type is where the clinician has not yet gathered sufficient clinical information for
classification.
Third level of this classification is the diagnosis of epilepsy syndrome as per a combination of specific features
like clinical presentation, seizure types, investigation findings and comorbidities. Diagnosis of epilepsy syndrome
is important for its treatment and prognostic implications. Recognized epilepsy syndromes include LennoxGastaut Syndrome, West Syndrome, Dravet Syndrome, etc.3,4
At every stage of epilepsy diagnosis clinicians are encouraged to classify an epileptic disorder into one of the six
etiological subgroups: structural, genetic, infectious, metabolic, immune and unknown.2
The term ‘self-limiting’ is now used in place of the term ‘benign’ to describe some of the epilepsy syndromes.
The term benign infers that the epilepsy has minimal effect on the patient. However it is now clearly known that
any epilepsy can be associated with social effects and comorbidities such as psychiatric and learning disorders.4
When the clinician finds a clear genetic etiology, the term genetic generalized epilepsy may be used to refer to
the epilepsy syndrome. Otherwise the older terminology idiopathic generalized epilepsy can be used.4
Some distinct epilepsy syndromes were recognized. Idiopathic generalized epilepsies include childhood absence
epilepsy, juvenile absence epilepsy, juvenile myoclonic epilepsy etc. Reflex epilepsy syndromes incorporate
seizures provoked by a specific stimulus.

Recognized focal epilepsy syndromes include childhood epilepsy with centrotemporal spikes and
Panayiotopoulos syndrome.4
The epilepsy classification has evolved over time to give better understanding to the clinicians in planning the
further course of action and has helped in research purpose.

2017 International League Against Epilepsy seizure type classification
Medical Management of Epilepsy
The diagnosis of epilepsy primarily made on clinical grounds. Supporting investigations include
electroencephalography (EEG) and neuroimaging.

Pharmacological therapy: Antiepileptic drugs (AEDs) are the mainstay of treatment. The goal of AED
therapy is to ensure the best possible quality of life by maximizing seizure control and minimizing drug toxicity.
About two-thirds of people with epilepsy become seizure-free with AEDs, with response varying according to
different factors, including epilepsy syndrome, etiology and pre-treatment seizure frequency.10,11
Newly diagnosed epilepsy: General principles guiding pharmacological therapy are illustrated. Because AEDs
are continued for at least 2 years, and sometimes for life, the decision to start treatment requires careful appraisal
of the risk-to-benefit ratio and the patient’s and family’s preferences. Treatment is usually indicated when a
diagnosis of epilepsy has been made. It may also be justified after a single seizure not meeting the criteria for
epilepsy, when the risk of recurrence is deemed to be significant and the risk of injury (eg, frail individuals) or
social consequences (eg, loss of employment) with seizure recurrence is high. Conversely, treatment may not be
warranted in mild epilepsies (eg, patients with rare, non-disabling focal aware seizures).11

General principles guiding pharmacological therapy11

Treatment is started with a single AED introduced at a small dose, unless an immediate therapeutic effect
is needed; for example, for status epilepticus or frequent seizures. The dose should be gradually increased to the
lowest effective maintenance dose to minimise adverse effects. About 50% of patients become seizure-free on
the first AED, most on low to moderate doses. There is no single AED that is ideal for all patients. Rather, AED
selection should be tailored to the patient’s characteristics and drug-related factors.10
Factors related
to individuals
Disease related
factors
Drug
related
factors

Age, sex, ethnicity, genetics, lifestyle, socio-economic status
Epilepsy (seizure type, syndrome etc.), aetiology,
comorbidities, family history, past medical history
Comedications, previous adverse drug reactions

Efficacy spectrum of currently available antiepileptic drugs
Although first generation AEDs such as carbamazepine and valproic acid remain valuable first-line therapies,
availability of newer AEDs has expanded opportunities to tailor treatment. Second generation AEDs are no more
efficacious than older agents, but some offer advantages in terms of fewer drug interactions and improved
tolerability.
The Standard versus New Antiepileptic Drugs (SANAD) study compared the effectiveness of several
AEDs in adults and children with newly diagnosed epilepsy. For focal epilepsies, carbamazepine, lamotrigine and
oxcarbazepine fared better than topiramate and gabapentin. Overall, lamotrigine was slightly better than
carbamazepine due to fewer patients discontinuing treatment because of adverse effects. Other head to head trials
in newly diagnosed focal epilepsy have not shown substantial differences in efficacy or tolerability between
controlled release carbamazepine and other second-generation AEDs; that is, levetiracetam, zonisamide and
lacosamide.
A separate arm of the SANAD study found valproic acid to be more effective than lamotrigine and
topiramate for generalised and unclassified epilepsies. The superiority of valproic acid was more pronounced in
the subgroup with genetic generalised epilepsy. However, current guidelines recommend avoiding valproic acid
in women of childbearing potential whenever possible, due to higher risks of anatomical teratogenesis, including
neural tube defects, and behavioural teratogenesis namely impaired postnatal cognitive development and autism.
If seizures persist on the first AED despite up-titration to the maximally tolerated optimal dose, noncompliance should be excluded and the appropriateness of the diagnosis and treatment re-appraised. If an AED
change is indicated, switching to an alternative monotherapy carries about 15% chance of attaining seizure
freedom. Polytherapy is usually offered after failure of two or three sequential monotherapies, but might be
considered earlier when prognostic factors indicate a difficult to treat form of epilepsy unlikely to respond fully
to monotherapy.12

Drug Resistant Epilepsy: Overall, fewer than 15% of patients who continue to have seizures after two
appropriate AED trials become seizure-free with subsequent AEDs. Based on this observation, the International
League Against Epilepsy defined drug-resistant epilepsy as “failure of adequate trials of two tolerated,
appropriately chosen and used AED schedules (whether as monotherapy or in combination) to achieve sustained
seizure-freedom”. Drug-resistant epilepsy is associated
with excess disability, morbidity and mortality. As soon as a patient has failed two AEDs, the feasibility of
epilepsy surgery should be considered. For patients who are not surgical candidates, alternative AEDs may be
tried. 11
Medicinal cannabis has received considerable attention after anecdotal reports of impressive results in severe
epilepsies. Eligibility for surgery is determined based on a battery of investigations, including scalp video-EEG
monitoring, structural MRI, fluorodeoxyglucose positron emission tomography, ictal and interictal single-photon
emission computed tomography, functional MRI,
and neuropsychological testing. These studies aim at delineating the “epileptogenic zone” (ie, the minimum
amount of cortex which if resected, disconnected or destructed will result in seizure freedom) and defining the
risk of post-operative morbidity. Some patients also require intracranial
EEG, either as intra-operative electrocorticography or chronic extra-operative recordings, to improve localisation
of the epileptogenic zone.

Other therapies: Among other non-pharmacological therapies available for patients with drug-resistant
epilepsy, vagus nerve stimulation has been found to produce 50% seizure reduction in half the patients, but fewer
than 5% become seizure-free. Transcutaneous stimulation
of the vagus or trigeminal nerve are newer techniques. Two other neuromodulatory therapies include deep brain
stimulation of the anterior nucleus of the thalamus and responsive cortical stimulation.
The ketogenic diet therapies comprise the classical ketogenic diet and the modified Atkins diet. The ketogenic
diet is a high-fat, adequate protein, low-carbohydrate diet which is the first-line therapy for glucose transporter
type 1 deficiency syndrome and pyruvate dehydrogenase complex deficiency, and a proven effective treatment
for drug-resistant childhood epilepsies.11

Patient information
To successfully manage epilepsy its of utmost importance to give necessary information and teaching of the
patient and the family members.11
Knowledge about epilepsy
Avoiding Seizure triggers
Restrictions

Type ,prognosis, options for treatment
Alcohol ,sleep deprivation
Driving, swimming or bathing
unsupervised, working at heights or
with fire and sharp objects
Preventing sudden unexpected death in Ensure medicinal compliance, not
epilepsy
sleeping alone

Epilepsy Surgery
Modern era of epilepsy surgery began in England as Sir Victor Horsley, a pioneer neurosurgeon, performed
operations on three patients with focal Jacksonian epilepsy in the 1880s. In the early 20th century, brain mapping
was applied to epilepsy surgery as intraoperative cortical stimulation and mapping.5
Patients who fail to respond with two or more appropriately chosen antiseizure drugs (ASD) are unlikely to
respond to additional drug treatment. As many as 68% of patients with focal epilepsy are pharmacoresistant. With
further antiepileptic drug trial seizures recur in nearly 80%, adds to unnecessary cost burden, adverse cognitive
effects, poor quality of life and increased mortality. Despite this, epilepsy surgery remains grossly underutilized
even in the developed countries.8
Outcome
Goal of resective epilepsy surgery is long-term seizure freedom. The best outcomes are for temporal lobectomy
for MTS, lesional resections, and hemispherectomy. Seizure-free rates are lower in patients with nonlesional
neocortical resections. While some patients are able to discontinue AEDs and remain seizure free, there are no
randomized studies to predict the risk of seizure recurrence with drug withdrawal. In a recent RCT comparing
medical therapy to early surgery in temporal lobe epilepsy, 73% of patients in the surgical group became seizure
free during the second year of follow-up, compared with 0% in the medical group. Another multicenter study
following up postsurgical patients for at least 2 years noted that 68% of patients with mesial temporal resections
and 50% of patients with neocortical resections were seizure free. This difference was statistically insignificant.5,6

When to consider epilepsy surgery
Although the exact number of medication trials must be individualized, failure of 2 monotherapy trials with first
line ASDs is reasonable, and possibly one trial with combination of 2 ASDs. Pharmaco resistance to be considered
after an adequate duration of treatment (not conventionally more than 2 years) in adults. In pediatric patients,
diagnosis of DRE should be made much earlier (sometime even within weeks of onset of seizures), particularly
if they present with epileptic encephalopathy, infantile spasms, catastrophic onset of epilepsy, frequent and
disabling seizures.
Pediatric epilepsies should be investigated early as uncontrolled seizures during infancy and early childhood are
more likely from symptomatic etiologies. Delay in paediatric epilepsy surgery leads to severe irreversible changes
in the developing brain resulting in arrested or delayed development.9
Similarly, disabling seizures should be evaluated early. Seizures that impair consciousness may be called
"disabling," as they are associated with fall, injuries and significant limitations in daily activities.
Presence of an identifiable surgical lesion like mesial temporal sclerosis, cortical dysplasia should be evaluated
early for the possibility of a surgical cure. Focal epilepsy yields best results, however surgery can also be
considered with generalized epilepsy without a clear lesion on neuroimaging.
Finally epilepsy surgery should not be considered as an option of last resort in well-indicated cases.9

Presurgical evaluation
The goal of presurgical evaluation is to determine if the patient has a single epileptogenic focus outside "eloquent"
areas, and can therefore be resected without causing an unacceptable neurological deficit. Detailed assessment by
epilepsy specialists, MRI brain using epilepsy protocols, video EEG monitoring, and neuropsychological
assessment of baseline cognitive function are required.
At least three incterictal EEGs both awake and sleep recordings, and VEEG reported and seen by at least 2
epileptologists are the standard presurgical investigations.9
In recent years, functional imaging (e.g.,functional MRI, PET, SPECT, functional connectivity) and
neurophysiological diagnostic modalities (e.g., detection of high-frequency oscillations or assessment of neuronal
connectivity using intracranial EEG recording, magnetoencephalography) have greatly supplemented presurgical
planning by increasing the likelihood of identifying lesions not picked up in MRI.8

Types of surgical interventions
Surgical approaches may be conventionally divided into (a) temporal and (b) extratemporal surgeries. The most
common location of seizure onset in adults is the medial temporal lobe (hippocampus) and this is also the location
most amenable to surgical cure. From prognostic aspect, a more useful classification is (a) definitive: offering
complete cure or at least 90% chances of reduction in seizures and (b) palliative: offering reduction of the seizure
load rather than cure, like multiple subpial transections(Disconnection procedures).
For patients in whom resection of the epileptogenic zone is impossible because it overlaps with eloquent cortex
that would result in unacceptable neurologic deficits, non resective procedures may be indicated. Such procedures
include corpus callosotomy and vagus nerve stimulation. These are less effective than complete removal of the
epileptogenic zone.
Intervention using radiofrequency thermocoagulation or laser interstitial thermal therapy and neuromodulatory
therapies for epilepsy such as deep brain stimulation (DBS), VNS, and responsive neurostimulation (RNS), are
the latest advances which owe much of their efficacy to disrupting the network-like nature of epileptogenesis.7,8,9
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Pathophysiology of Optic Neuropathy
Dr Kesab Haldar , Dr Rashmi Saraff
Optic nerve carries the visual inputs from retina to the brain. It is formed by the axons of the ganglion cells in
the retina. The fibres from the nasal half of the retina decussate at the optic chiasma and these along with the
ipsilateral temporal fibres of the retina form the optic tract to reach the lateral geniculate body. The second
order of neurones arise from here as optic radiation to reach the visual cortex. There may be various causes of
insult to the optic nerve. Any damage to the optic nerve will cause visual loss with characteristic feature
depending on the cause. Damage to the optic nerve in the anterior visual pathway between the retinal ganglion
cells and the lateral geniculate body from any cause is known as optic neuropathy.

Types of optic nerve injury
Glaucomatous optic neuropathy
This is the most common form of optic neuropathy. Clinically the optic nerve head shows excavation with no
significant pallor of the remaining neuro-retinal rim. There is a decreased number of retinal ganglion cells due
to cell death by apoptosis. This leads to segmental loss of nerve fibre layer. The pattern of visual field loss in
glaucoma indicates the spread of pathology at the optic nerve head. The changes in the optic nerve head
include bowing of the lamina cribrosa and intra-axonal accumulation of the organelles due to blocked axonal
transport. Subsequently there is Wallerian degeneration distal to the lamina cribrosa. The proposed mechanism
of the axonal injury are mechanical, ischaemic and generation of nitric oxide. There is slowing down of
anterograde and retrograde axonal transport at lamina cribrosa from raised intraocular pressure. As a result
the retinal ganglion cells are deprived of the neurotrophic factors.

Traumatic optic neuropathy
This can be caused by direct or indirect injuries to the optic nerve. Direct injury is caused by a penetrating
object like a bullet. Indirect injuries to the optic nerve are much more common where the force of impact is
carried to the optic nerve without tissue disruption. The most common site of injury is the intracanalicular
portion. It commonly occurs in road traffic accidents and falls. Retinal ganglion cell death is more when the
injury is closer to the eye .The role of steroids and orbital decompression in treating these cases are
controversial.

Ischaemic optic neuropathy
Optic nerve has a complex vascular supply coming from the ophthalmic artery. The ganglion cells are supplied
by the central retinal artery, which also supplies the superficial part of the retina and the optic disc. The major
blood supply to the optic nerve head comes from the short posterior ciliary arteries. The recurrent choroidal
arterioles also supply the prelaminar and laminar parts of the optic nerve head. Pial arterioles contribute to the
laminar and retrolaminar parts. The intra-orbital part of the optic nerve is supplied by the pial branches of
ophthalmic artery and recurrent branches of short posterior ciliary arteries. Intracanalicular part is supplied by
branches of ophthalmic artery which are medial collateral, lateral collateral and the ventral branches. During
removal of meningioma, any damage to these arteries can cause ischaemia and blindness. If there is any
compressive hematoma in the intracanalicular portion due to injury or surgery, there can be sight threatening
complications.
Occlusion of posterior ciliary arteries causes anterior ischaemic optic neuropathy which can be arteritic or
nonarteritic. The patient presents with visual loss and optic disk swelling. Occlusion of central retinal artery
results in retinal ganglion cell loss with pale discs and loss of axons. Severe blood loss or hypotension can
also lead to the ischaemia of the optic nerve. This causes posterior ischaemic optic neuropathy where patients

develop sudden visual loss without initial disc swelling. This can occur after cardiac or spine surgeries.
Ischaemia can also be a factor in glaucomatous optic nerve damage.
Radiation optic neuropathy also occurs due to ischaemia of the optic nerve and occurs after three months to 8
or more years after radiation exposure. Most commonly it occurs after 1.5 years. It is caused by damage to the
dividing glial and vascular endothelial cells. The risk increases significantly with radiation dose above 50 Gy.
It causes severe and irreversible visual loss.

Inflammatory optic neuropathy (Optic neuritis)
It is the most common form of acute optic neuropathy in young and middle-aged adults. There is temporary
loss of visual function due to nerve conduction block. Demyelination is commonly present. Usually it does
not cause loss of retinal ganglion cells, unless there are multiple episodes associated with inflammation. The
inflammation causes changes in axonal transport and microfilament and neuro-filament organisation.
Demyelination causes abnormal conduction due to changes in resistive and capacitive properties of the nerve
cell membrane. In a demyelinated nerve some conduction may still occur due to low density of internodal
sodium channels. In Uthoff’s phenomenon there is worsening of vision with heat or exercise. This is because
the increased temperature decreases the sodium channel opening time during depolarization. This results in a
temperature sensitive nerve conduction block.

Compressive optic neuropathy
Compression can occur within the orbit by enlarged extraocular muscles as in Graves orbitopathy,
inflammatory causes as in pseudotumour, infective causes leading to orbital cellulitis or space occupying
lesions. The nerve can be compressed within the optic canal due to oedema following indirect trauma. Among
the three layers of the meninges only the pia continues with the intracranial optic nerve after the
intracanalicular part. So, any optic nerve sheath tumour does not extend towards the chiasma.
Compression of the optic nerve can lead to initial demyelination and conduction block. Remyelination occurs
with relatively mild axonal loss. Thus removal of tumours compressing the optic nerve can reverse the
compromised optic nerve functions.

Papilloedema
Papilloedema is the oedema of optic disc secondary to increased intracranial pressure. The subarachnoid space
of the brain is continuous with the optic nerve sheath. So as the CSF pressure rises, the pressure is transmitted
to the optic nerve leading to build up of material at the level of lamina cribrosa. Pathologically there is intraaxonal oedema slowing the axonal transport mechanism. Vacuoles of extracellular fluid accumulates in and
anterior to lamina cribrosa. The subretinal space is enlarged with stretching of the subarachnoid strands. There
is vascular congestion leading to peripapillary haemorrhages in the retinal nerve fibre layer. The increase in
tissue mass obliterates the physiological cup and causes the optic nerve to protrude anteriorly. There is
engorgement and tortuosity of small retinal vessels. Papilloedema may be absent in cases of optic atrophy,
because of decrease in number of physiologically active nerve fibres. The visual loss in papilloedema may be
due to disturbance of axonal transport or ischaemia due to congestion of optic nerve head.

Mitochondrial optic neuropathy (Hereditary, Nutritional and Toxic)
Leber’s hereditary optic neuropathy arises from inherited point mutation in mitochondrial DNA and manifests
in young adults as distinctive heredodegenerative optic neuropathy. Nutritional deficiency states particularly
those that involve the vitamins (e.g., B12 or folic acid) and amino acids used in mitochondrial metabolism
(e.g., homocysteine and methionine) can result in optic neuropathy. Certain toxins (e.g., methanol, ethambutol,
tobacco and cyanide) also causes optic neuropathy, possibly through interference with mitochondrial
metabolism.

Retinal Ganglion cell death after optic nerve Injury
All kinds of optic neuropathy ultimately lead to death of retinal ganglion cells at the end. The retinal ganglion
cell loss is irreversible, resulting in permanent loss of vision. If the axonal damage is relieved before retinal
ganglion cell death, visual loss can be reversed, like in optic neuritis and papilloedema. Rodent studies have

shown that ganglion cell death starts 5-7 days after optic nerve injury. Experimental studies have shown that
death of ganglion cells after axotomy occurs by apoptosis. The ganglion cells death after optic nerve injury
may be due to the lack of neurotrophic factors from the target tissue, glutamate toxicity, free radical formation,
leakage of cellular constituents from the end of the axons, glial proliferation and breakdown of blood retinal
barrier. The ganglion cells are highly dependent of neurotrophic factors for their survival. Microglial
activation causes phagocytosis and immune reaction leading to ganglion cells death. In mammals there is
essentially no optic nerve regeneration after optic nerve injury. So, optic nerve injury and axon loss leads to
permanent visual loss.

Optic nerve repair
In optic neuritis the cause of dysfunction of ganglion cells is due to oligodendrocytic demyelination. Treating
these patients with steroids interferes with the inflammatory insults and help remyelination. Chronic treatment
with immune modulators decreases the risk of subsequent demyelinating events.
Neuroprotection has been considered in recent years as possible treatment for optic neuropathies.
Neuroprotective strategies include blocking retinal excitotoxicity mediated by glutamate, activation of small
molecule receptors, which may enhance neuronal resistance to insult, inhibition of nitric oxide synthases,
which may prevent axonal injury at lamina cribrosa and immunization with certain synthetic polypeptides.
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Health insurance and mental illness
Dr. Subrata Naskar
One of the important provisions of the Mental Healthcare Act, 2017, in section 21, is the inclusion of
“mental illnesses” for health insurance coverage. This is a progressive step toward considering mental
illness at par with physical illness, which will, in turn, ensure better access to mental health care. Health
insurance can be defined as insurance for future medical or surgical expenditure. In simple terms, it is
a contract where an individual or group of people purchase, in advance, health coverage by paying a
fee called the “premium.”

Current scenario in India
Currently, India spends 1.15% of the gross domestic product (GDP) on health, which remains one of
the lowest in the world. Over 80% of health financing is private, much of which is out-of-pocket
payments and not by any prepayment schemes. High out-of-pocket costs make health services
inaccessible to a significant proportion of Indian households.

Universal health coverage in India
India, being a member state of the United Nations, is bound to implement the United Nations’
Sustainable Development Goals (SDGs) agenda by 2030 and Universal Healthcare Coverage (UHC)
is one of those goals. UHC essentially means that every person can use the promotive, preventive,
curative, rehabilitative, and palliative health services they need, of sufficient quality, while also
ensuring that the person does not get exposed to financial hardships while achieving this. Data from
the National Mental Health Survey (NMHS) reveal that mental disorders are significantly higher in
households with lesser income, low levels of education, or limited employment, thus making it evident
that these individuals have a greater vulnerability to mental disorders. At the same time, these same
factors also limit their access to and utilization of mental health services. Assessment of the economic
cost of the care of a person with mental disorder showed that the median out-of-pocket expenditure
per month was approximately INR 1000–1500. Often, the families get entwined in the spiral of
relapses (due to financial crises) and disabilities, leading to disastrous consequences including social
drift, suicides, and homelessness.

Need for health insurance in psychiatry
According to the recently concluded NMHS 2015–2016, common mental disorders including
depression, anxiety disorders, severe mental disorders, and substance use disorders are a huge burden
affecting 11% of the population anytime. Despite the availability of effective treatment for these
disorders, a huge treatment gap exists for common mental disorders, the highest being 86.3% for
alcohol use disorders. Treatment gaps for major depression and neurosis were identified to be 85.2%
and 83.2%, respectively. Among the various factors thought to have an impact on treatment gap,
affordability of care was identified as one critical factor influencing treatment utilization.

Recent developments in the area of health insurance for psychiatric disorders
MHCA 2017 section 21 says, “Every insurer shall make provision for medical insurance for treatment
of mental illness on the same basis as is available for treatment of physical illness.” Soon after the
enactment of the said act, the Insurance Regulatory and Development Authority of India (IRDA),
issued a notice directing all insurance providers to include psychiatric illnesses under the ambit of
medical insurance.

NHPS OF The Ayushman Bharat
The NHPS which will subsume the ongoing centrally sponsored schemes was launched in 2018 by the
Government of India. It targets deprived rural and urban families as per the latest socioeconomic caste
census data. Mental illness is supposed to be included in the cover. This “Ayushman Bharat Yojana”
has a two-fold strategy.
The first is to provide comprehensive primary care accessible at a center near the community through
strengthening and upgradation of existing facilities. It also aims to provide guidance on healthy
lifestyle practices, including yoga, through health and wellness centers across the country. The second
is the introduction of the Pradhan Mantri Jan Arogya Yojana, which provides cashless health insurance
cover up to Rs. five lakh per family (no restriction of family size) per year. Benefits of the scheme are
portable across the country, and a beneficiary covered under the scheme will be allowed to take
cashless benefits from any public/private impanelled hospital across the country. To control costs, the
payments for treatment will be made on a package rate (to be defined by the government in advance)
basis.

Implementation strategy
At the national level, an Ayushman Bharat National Health Protection Mission Agency would be put
in place. States/union territories (UTs) would be advised to implement the scheme by a dedicated entity
called the State Health Agency. The expenditure incurred in premium payment will be shared between
the central and state governments in a specified ratio as per the Ministry of Finance guidelines States
have also started rolling out their versions of the Ayushman Bharat schemes under various names. For
example, the one in Karnataka is named ” Arogya Karnataka” Arogya Karnataka, the health assurance
package initiated by the Government of Karnataka in March 2018, merges all the ongoing insurance
schemes together to form a universal health coverage package with assured coverage to below poverty
line patients and co-payment mode for above poverty line patients. The scheme applies to residents
of Karnataka only.

Challenges & questions still unanswered
•
•

When there is wilful non-compliance to treatment which is often seen in patients without insight,
insurance companies may deny coverage.
Persons with mental illness (PMI) now have the right to make an “advance directive” in which they
may specify the way they wish to be treated as well as the way they wish not to be treated. What if a
person wishes to be treated in a manner that is more expensive than the other equally efficacious
alternatives available?

Pre-existing mental illness
•

The insurance companies have a predetermined premium loading for standard medical conditions that
are pre-existing, usually based on the severity and chronicity. Applying the same to pre-existing mental
illness will be a challenge.

Preventive and rehabilitation services
•

In PMI treatment is likely to go on for months.
✓ Will the insurance cover these interventions for as long as they are needed?
✓ What all treatment interventions would be covered under insurance?
✓ Will stay in halfway homes be considered?
✓ What about long-stay options?

Suicide attempts
•
•
•

Suicide attempts are common in many psychiatric illnesses.
The MHCA 2017 section 115 states that to a person having severe stress and who attempted to commit
suicide, the appropriate government shall have a duty to provide care, treatment, and rehabilitation to
reduce the risk of recurrence of an attempt to commit suicide.
Should all suicide attempts get insurance cover then?

Providing medical records to the insurance company
•

If the medical records are shared with the insurance company, will it be the contravention of the
MHCA, 2017 section 23, right to confidentiality?
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