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Navigate with Hope, Strength and Resilience
Dr Rajashree Ray Bandyopadhyay
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“What lies behind us and
What lies before us are
Tiny matters compared to
What lies within us.”
Ralph Waldo Emerson
Today the World is witnessing the first global pandemic of the social media age, the
ongoing Covid-19 outbreak. It is unprecedented, in the scale of the challenges it has created for
public health response and the historical context in which all this is unfolding.. Though it is
similar to the 2003 severe acute respiratory syndrome (SARS), the spread of SARS was
contained fairly quickly by public health efforts, chiefly through the widespread use of
quarantine. But COVID 19 is engulfing the world in a rapidly spreading dark cloud. Our sense of
loss is frightening. The impact is thought to be of such a large magnitude that even if we can halt
the physical spread of the disease through the expeditious use of quarantine and social
distancing, we will still have to contend with its mental health effects in the long-term.
This message is similar to previous pandemics and other global emergencies which history has
witnessed. The mental health effects of Covid-19 can shape our health for many years, long past
the events that precipitated them. Till now we have been focusing, correctly, on saving lives and
mitigating the short-term consequences of Covid-19, but the long-term consequences may be
equally, if not more, important. The events of the moment are so compelling that it is difficult to
take the long view. But it is still necessary for us to ensure that steps are taken in the best interest
of public health once this pandemic passes and our focus moves from one of response to one of
recovery.
To envision how this long-term future may unfold, it helps to look how the past epidemics,
protests, riots, mass uprisings, and natural disasters affected our mental wellbeing. Mental health
consequences have rippled through communities causing increased stress, anxiety, phobias,
panic attacks, post-traumatic stress disorder, depression, adjustment issues and substance use
disorders. Given the potential for long-term mental health consequences we should start taking
steps immediately to safeguard our mental health. It is important to spread accurate, up-to-date
information on Covid-19, and counter the misinformation that can lead to undue fear. We have to

take care of the vulnerable groups including people with preexisting mental health conditions,
elderly and children. We have a special responsibility to ensure we are responsive to the mental
health needs of people acting as first-responders and care providers like the health care staff,
police forces and community aid workers.We need to realize that we are all in this together, that
no one should ever have to feel alone.
Let us togetheracknowledge that COVID-19 is stressful, and it will be for a long, undetermined
time.Without a clearly visible finish line it adds to the ambiguity and resultant tension. We have
to exercise personal and organizational resilience strategies to effectively complete this
marathon. With self –isolation, quarantine and social distancing, it is greatly impacting our daily
routines with changes at home and around the globe. In the middle of this extreme uncertainty, it
will be our collective strength, hope and resilience that will help us get through this together. We
all have the capability to search within and find the inner strength which will move us forward.
We must never lose sight of the beauty which is our inner light, for as long as we have a flame
within us, we will have light. Now is the time to turn that flame into a furnace of hope. Let our
integrity of character, resoluteness of will and mental resistance reflect our inner strength.
When faced with highly stressful life events, some strategies have been found to help people
cope.
1. Taking care of ourselves physically with adequate sleep, rest, exercise, and nutrition as
self-isolation can cause anxiety which will reduce the immune system
2. Courageously facing the stressor by carefully appraising the seriousness of the problem
without magnifying it out of proportion or pretending it doesn’t exist. Be selective
regarding our sources of information as many news reports heighten stress by using
sensationalized language and perspectives. Seek out information from scientific sources
and follow medical, governmental, and workplace guidelines.
3. Helping others as we are all in this together. Working together in the community, helping
the elderly, ill and vulnerable with daily groceries, medicines and instilling hope will help
us tide this crisis together.
4. Avoiding unnecessary changes in our lives or makingmajor life decisions is important.
Rather stabilizingwork and home environments as much as is possible during this unique
situation and reserving our energy for dealing with the stressor at hand is important. For
family members living in the same house, there is now more time to do old-fashioned
bonding through board games, talking, eating together, cooking or baking together or
sharing stories.
5. Identifying our personal coping responses, reviewing past successes we had with other
stressful life situations and being confident in our abilities to combat stress will increase
our resilience.
6. Taking time out to rest and relax by listening to soothing music, taking a walk, gardening,
reading or exercising, deep breathing or meditation that quiets our mind is a must.

Mindfulness meditation is helpful as it calms our mind and body by keeping the mind in
the present, which is seldom as stressful as an imagined future or regrettable past.
7. It is important to spend time with supportive good listeners to create positive social
support and intentionally seek out those who will be honest with us and set
necessaryboundaries with those who will not.
8. This is the opportunity to practice ones faith and take time for prayers to build resilience,
hope, and love.
9. Experience has taught us that gratitude reduces stress.Thus this is a unique time in which
we can slow down, reflect, listen, and show gratitude towards one another.
10. Being self-reflective, we must remain careful and avoid mood-changing drugs and
alcohol. Sometimes tragedies lead to additional tragedies.
11. We should be proactive and ask for help and reach out to professional resources such as ,
medical, clergy and behavioral health professionals. Many helplines have been set up so
that we feel supported.
12. We should stop ourselves from lettingthe sense of powerlessness overpower and rule us
as there are many elements of this pandemic which makes us feel powerless. Let us focus
upon what we do have control over rather than on what we do not.
13. Do what we can to stay involved in a regular schedule and familiar activities by engaging
in concrete, easily-achievable tasks.Action is a powerful stress-reducer so intentionally
engage in tasks where we do have some control.
14. This is an opportunity as parents to be role models to our children. Spending time
together in activities and relaxation strategies, remaining calm, allowing them to express
their concerns, will help build connection and resilience, as well as healthy bodies and
minds.
15. This year let us leave a trail of inspiring moment by our acts of kindness, sharing
experiences to help others cope, applauding and paying tributes to health care workers on
the frontline of the COVID-19 pandemic. This will collectively make our world a better
place.
When trauma strikes a society, it does not just strike a group of individuals who happen to live in
the same place, its rippling effect exposes how connected we are, and want to be. It is
compassion and simply looking out for each other that will support health of the community in
the days to come.As we continue to use social distancing in the coming months let us look after
each other with the gadgets and channels of modern technology. With courage we will dare to
take risks, have the strength to be compassionate and the wisdom to be humble.

Go within every day and find inner strength so that the world will not blow your candle out.
– Katherine Dunham

Endoscopic Visualisation of Chronic Subdural Hematoma- A new
perspective.
Dr. Partha Ghosh, Prof. (Dr.) Fuminari Komatsu; Endoscopy Unit, Institute of Neurosciences Kolkata.

Chronic subdural hematoma (CSDH) is characterised by dark reddish blood accumulated in
subdural space and surrounded by a thin outer membrane, which persisted more than 3
weeks after a head trauma history. It is a common type of intracranial haemorrhage in elderly
patients, and its incidence rate increase with age. The standard treatment of symptomatic
CSDH is surgical evacuation. The principle techniques presently are twist drill craniotomy,
burrhole craniotomy and craniotomy. Of these procedures, burrhole evacuation is the most
popular technique worldwide. Recently, minimally invasive surgery with a neuro-endoscope
for CSDH has been successfully demonstrated.1 This technique may provide broader
visualization and the chance to separate the membrane of the intra-hematoma cavity to
reduce the recurrence rate, which makes it a promising method for the treatment of CSDH.2
In our institution, we performed 52 cases of endoscopic evacuation of Chronic Subdural
hematoma within the time period of December 2018 to January 2020.In all cases we used
Olympus 4K endoscope or Karl Storz HD Endoscope, 30 degree endoscope, malleable
suction, monopolar and angled bipolar coagulation. During those cases we encountered
different types of CSDH. From radiological picture of Chronic Subdural hematoma, we often
gather much information regarding the nature of CSDH. Imaging of representative patients
with chronic subdural hematomas according to the classification described by Nakaguchi 3 et
al. A)Hypodense subtype ; B) Isodense subtype ; C) Hyperdense subtype ; D) Laminar type ;
E) Separated type ; F) Gradation subtype ;and G) Trabecular type.

A)Endoscopic view ofCSDHwith multiple septations within, B)After evacuation view of subdural space and
drain placement, C) Endoscopic view of Multiple compartmental CSDH, D,E,F) opening up the multiple
membranes using Jelco needle under endoscopic visualisation, G) placement of subdural drain under
endoscopic vision.

By endoscopic procedure, we can see that different kind of CSDH, and manage under direct
endoscopic vision. In our series of patients in one year we encountered a variety of CSDH
apart from the above mentioned types of CSDH. We also encountered some subdural types
like multiple layers of membranes which were dealt properly with endoscope.
Advantages of endoscopic evacuation of CSDH are as follows•

Chronic subdural hematoma with multiple compartments can be evacuated

endoscopically ,so that morbid decompressive craniotomy can be avoided.
•

Some of the different types of CSDH like CSDH with multiple septations, multiple layers

of membrane, chronic subdural with acute component can be properly managed with
endoscopy.
•

Subdural drain placement can be done with direct endoscopic visualisation, so that

subdural drain related complications can be avoided.
•

In some types of CSDH like laminated or multiple membranous CSDH by endoscopy,

adequate opening of membranes can be done and risk of further recurrence can be reduced. 4
Conclusion
Endoscopic visualisation and evacuation of CSDH is still not widely practiced, maybe non
availability of endoscopic facility is the main cause. In literature there are very few studies
till date, which conclusively determine the advantage of endoscopic evacuation of chronic
subdural hematoma. May be in near future endoscopic evacuation of CSDH will become the
treatment of choice.
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A case of Adolescent Idiopathic Scoliosis treated with posterior
instrumented fusion
Chris Gerber, Anindya Basu, Dimple Shah

Introduction
Scoliosis in patients between 10 and 18 years of age is termed adolescent scoliosis and can be
due to many causes. By far the most common type of scoliosis in the adolescent period is one
in which the cause is not known and is called idiopathic or adolescent idiopathic scoliosis
(AIS). Although significant ongoing research continues in this area, including the genetic
basis for AIS, there are no identifiable causes for this condition today. Despite this, we
currently have accurate methods to determine the risk for curve progression of scoliosis and
good methods of treatment.

Case report
A 17 year old girl presented with history of hump in her back for last 1 year which was
getting worse with time. She is a enthusiastic dancer and was recently having pain in her back
specially during dancing. She is 3 years post menarche. She is the only child of her parents
with no family history of significant spinal deformities. She was born as a normal delivery
and had normal developmental history. On clinical examination she demonstrated a right
thoracic scoliosis with a significant rib hump on Adams forward bending test.She however
did not have any loin hump and her shoulder and pelvis were balanced. She had normal tone
and power in her lower limbs and had normal deep tendon reflexes. She had normal sensory
examination and plantars were flexor. There was no significant tenderness on palpation of her
spine. Her standing radiographs of the whole spine showed a Lenke 1a Right thoracic curve
with Cobbs angle 63degrees . She was Risser 4 in skeletal maturity which means she still had
growth potential. The lateral bending radiographs showed good flexibility of the curve. MRI
scan of her whole spine did not reveal any intraspinal abnormalities like Chiari malformation,
syrinx or tether which confirmed the diagnosis of Adolescent Idiopathic Scoliosis. Since this
was a clinically significant curve (more than 50 degree) and hence likely to worsen even after
skeletal maturity , she was offered spinal fusion surgery with the aim of stopping further
progression of the spinal deformity and correction of the scoliosis as much as possible.
After pre anesthetic check up which included a lung function test and an echocardiogram she
was taken up for surgery under spinal neuromonitoring using Medtronic NIM Eclipse
multimodal neuromonitoring system. After all the neuromonitoring electrodes were placed
we positioned the patient prone on Montreal mattress and checked the Motor Evoked
Potentials which we considered as baseline measurements for reference during the surgery.
The incision was made from T3 to L1 and bilateral subperiosteal exposure of pedicle entry
points was performed. A MEP check was performed at this point. The pedicle screws were
placed using free hand technique using anatomical landmarks more on the convex
side.Adequate screw positioning was checked with image intensifier before the rod
engagement. The pedicles on the convex side of the thoracic curve are larger and the cord lies

away from the convex pedicles making screw placement safer in them compared to the
pedicles on the concave side of the curve. We corrected the deformity using the segmental
vertebral translation technique and then performed the derotation at the apex. The rod
attached on the convex side of the main thoracic scoliosis is overbent to restore thoracic
kyphosis, and the aim is always to achieve regional and global sagittal balance .The upper
intrumented vertebra was T3 and the Lower instrumented vertebra was L1. MEPs were
checked after placement of each pedicle screw and immediately as well as 20 minutes after
final correction manoeuvre. An on table assessment of the rib hump revealed significant
correction and hence we decided against performing costoplasty which would increase the
surgical time and result in increased postoperative pain and risks of chest complications like
pneumothorax. We harvested bone graft from the iliac crest and plenty of autologous bone
graft was placed after preparing the bed with the help of high speed drill to aid fusion at
intertransverse ,interlaminar and interfacetal levels. The wound was closed over a drain and
subcuticular sutures were used for skin. She was kept in ITU for one day for monitoring and
aggressive multimodal pain control. The drain and catheter were removed on first
postoperative day, normal diet was initiated and she was mobilised with the help of
rehabilitation team. As the postoperative pain subsided significantly and her mobility
increased over the next few days, she was discharged from the hospital on fourth
postoperative day. Her Xrays at immediate post operative period showed very good
correction of scoliosis with the Cobbs being 18 degrees. The follow up radiographs at 6
weeks, 3months and 6 months showed good maintenance of correction. At her last follow up
at 6 months she is completely pain free, attending school regularly and is waiting eagerly to
begin her dance classes. She is happy with her body image and is excited to have become
taller as a result of the surgery. We however have advised her to avoid contact sports and
competitive dancing for another 6 months to ensure complete fusion which usually takes
about a year.
Preoperative Xray

Preoperative radiograph showing right thoracic scoliosis with apex at T8

Intraoperative image showing rod rotation technique

Intraoperative image showing final correction

Post operative whole spine standing Xray showing good correction of scoliosis with
instrumentation from T3 to L1 and a well balanced spine with head over pelvis and level
shoulders

Post operative standing whole spine Xrays lateral view showing good sagittal balance and
restoration of thoracic kyphosis

Discussion
Surgical correction of adolescent idiopathic scoliosis is indicated to address a severe,
progressive curve. The surgical treatment of adolescent idiopathic scoliosis has been
revolutionized over the last few decades, from initial non-instrumented in situ fusions to the
use of pedicle screw constructs that can achieve and maintain dramatic spinal deformity
corrections. The application of advanced spinal deformity correction techniques requires
extensive surgical training and a wide multidisciplinary setup of resources in order to secure
clinical safety and produce optimum results. A steep learning curve can be expected for safe
and consistent pedicle screw placement in deformed vertebrae, especially in the thoracic
region. Potential complications, including injury to adjacent neurological, vascular, and
visceral structures, can occur as a result of screw misplacement or pull-out during correction

maneuvers. In addition, scoliosis correction techniques are not uniform and remain surgeonspecific, which makes it harder to provide any template.It is essential to appreciate that, for
any type of scoliosis, the amount of curve correction reflects a measure of technical
competence but does not necessarily relate to patient satisfaction, which is the primary goal
of surgery. Surgical results have to be assessed through use of outcome measures that
represent patients’ perception of the success or failure of treatment. In the present era,
recommended treatments have to be based on outcomes as demonstrated through patient
quality-of-life assessments. Cost implications are important within modern health-care
systems1.The implant density in our case is much lower than that with bilateral segmental
screw techniques. This increases surgical safety as every pedicle screw carries a risk of
neurological, vascular, or visceral damage. It also reduces surgical morbidity as demonstrated
by decreased operative time and blood loss. Lower implant density allows a greater area for
bone-grafting, which may decrease nonunion rates. It may also reduce the risk of deep wound
infection, which can be related to the amount of instrumentation used. The use of fewer
pedicle screws reduces surgical cost, an important consideration at times when health
economics influence maximal provision of patient care and surgical results are assessed in
conjunction with their anticipated cost-effectiveness. It is now evident that high implant
density is not necessary to achieve and maintain deformity correction2.
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CASE REPORT
Vallecular cyst: A rare finding during difficult intubation
Dimple Shah, Kallol Deb, D.K .Pradhan, Prof B.K.Das
Abstract
Vallecular cyst is uncommon in adults and occur as a result of tongue base mucus retention.1,2In
cases with laryngeal inlet obstruction due to vallecular cyst, airway management may be a big
challenge for the anesthesiologist.

Introduction:
Vallecular cysts which are commonly known as tongue base cysts are commonly present in
infants and children. They may be asymptomatic or may cause airway obstruction, feeding
difficulties and failure to thrive in children3,4. Here we present a case report of an adult patient
whose airway management was difficult due to presence of a large vallecular cyst at laryngeal
inlet.

Case report:
This case report is published after obtaining patient’s informed consent. A 42 years old male
patient was posted for Micro lumbar discectomy. He had no co- morbidities and was found to be
ASA grade I .He had no history of any respiratory distress. His airway was assessed during pre
anesthetic assessment. Mouth opening was >3 fingers., thyromental distance > 6.5 cm.
Mallampatti grade was II. He was posted for surgery under general anesthesia. Patient was
induced with fentanyl 2 mcg/Kg, 100 Propofol mg and Rocuronium 40 mg.
After 3 mins of mask ventilation laryngoscopy was done. A big mass was seen at laryngeal inlet
which was soft and flexible. It was completely obstructing the glottic opening. Bougie was tried
to be inserted gently underneath the mass but due to large size of the mass it was not possible to
insert bougie / Endotracheal tube. After 2 attempts of failed intubation videolarygoscopy was
tried but it was difficult to pass bougie underneath the large mass. It was difficult to insert LMA
so mask ventilation was done . SPO2 was maintained at 100%.After 20 mins patient was
reversed with neostigmine and glycopyrrolate. Once the patient was conscious ,trantracheal
block was given and fiberoptic brochoscopy was performed. ETT was inserted successfully and
surgery was proceeded.

Figure A : large mass at laryngeal inlet during Fiberoptic intubation

After the surgery was over, patient relatives were explained and counseled for tracheostomy and
surgical tracheostomy was performed and the patient was shifted to ICU with tracheostomy tube
on T-piece.ENT surgeon was referred who diagnosed the mass as vallecular cyst. Patient was
then transferred under ENT surgeon for surgical management of the cyst.

Discussion
The size of vallecular cyst has a tendency to increase with mucus retention. Large cysts can lead
to a “can’t intubate, can’t ventilate situation.”In our patient, it was easy to ventilate the patient
with a face mask, achieving oxygen saturation above 95% all the time. Hence we chose to wake
up the patient and proceed with fiberoptic laryngoscopy. In case of failure, trachesostomy may
need to be planned. Unanticipated finding during difficult intubation may pose a great challenge
for the anesthesiologist in such cases. Proper handling of airway is required in these patients to
avoid possible cyst manipulation and bleeding.
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ROLE OF INTRINSICALLY PHOTOSENSITIVE RETINAL
GANGLION CELLS (IPRCGS) IN NON-IMAGE FORMING
(NIF) VISION
Dr Rashmi Saraff1, Dr Keshab Haldar2
1,2

Consultant Neuro-ophthalmologist (MD, FRCSEd), Institute of Neurosciences Kolkata

INTRODUCTION
In the beginning of the study of visual science, it was thought that the nerve fibre layer of inner
retina was the photosensitive layer of the eyes. But the finding of the blind spot over the optic
disc contradicted the idea. German philosopher and physiologist Helmholtz, who also invented
ophthalmoscope, identified the ganglion cells as the photosensitive part of retina1. It was
Heinrich Muller, who observed the parallactic displacement of the shadows of retinal
vasculature and understood that the photoreceptors were present in the outer layer of the retina.
He also detected rhodopsin which were later demonstrated to be photosensitive by Franz Boll.
Subsequently the role of outer photoreceptors, rods and cones, in photo-transduction was
established.
However, in recent years, the role of inner retinal photoreceptors has re-emerged. In 1923
Clyde Keeler was working with a strain of mutated mice who did not have any photoreceptor
(rodless). He noted that in spite of the absence of rods, these mice retained their pupillary light
reflex. He contributed this to the photosensitivity of either the pupillary muscles or the inner
nuclear layer or ganglion cells. Since then a number of studies have demonstrated various
behavioural response to photic effects in absence of outer retinal photoreceptors confirmed by
histology or electroretinogram 2,3. However, doubts existed about the validity of these findings,
as subsequently it was discovered that cones were also present in mouse retina4. So, it was
argued that the pupillary reaction in absence of rods may be mediated by the cones. It wasn’t
until 1980s that advancement in research on photosensitive Retinal ganglion cell layer began.
In 1990s Russel Foster and colleagues, provided compelling evidence for inner retinal
photoreception. They used genetically modified mouse strains with near total absence of rods
and cones. These experimental mice retained the circadian photoreception. The study showed
that the residual visually evoked behaviours extended beyond circadian regulation to other
outputs like, pupillary constriction, acute suppression of locomotor activities, acute
suppression of melatonin release by light. They called these the non-image forming vision
(NIF)5,6,7. Yosimura and Ebihara studied the light sensitivity of residual photoreceptors in
severely rod-cone deficient animals. It was seen that the photic influence on circadian rhythm
was most effective at 480 nm, which was clearly distinct from the sensitivity of rods and cones8.
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PRESENCE OF MELANOPSIN IN GANGLION CELL PHOTORECEPTORS
By the turn of 21st century, the identity of the inner retinal photoreceptors was established.
Ignacio Provencio and colleagues found a novel opsin called melanopsin in the ganglion cells
of inner retina of mice, primates and humans. They hypothesized that melanopsin could be the
photopigment that has so far been postulated to be present in the inner retina and the cells may
be the origin of retino-hypothlamic tract9,10. Soon other studies also confirmed this finding11.
They were shown to innervate the suprachiasmatic nucleus of hypothalamus. It was
demonstrated that these cells generated robust electrical response to light even when isolated
from other retinal cells, pharmacologically or mechanically12,13. This autonomous
phototransduction distinguishes these ganglion cells from others. They are termed the
intrinsically photosensitive retinal ganglion cells (ipRCGs).

FUNCTIONAL PROPERTIES
ipRGCs are a small but distinctive subset of retinal ganglion cells, projecting to the
suprachiasmatic nucleus and other brain areas. They are important for non-image forming
visual responses to light such as the pupillary light reflex, synchronizing circadian rhythm and
its seasonal adaptations, photic inhibition of nocturnal melatonin release, and modulation of
sleep, alertness and activity. Their physiological properties are different from those of the rods
and cones and are tuned specifically for the role in NIF vision.
Rods and cones are dependent on retinal pigment epithelium and muller cells for reisomerization of all-trans retinaldehyde to 11-cis form. Without this replenishment the visual
transduction would not continue due to the lack of the 11-cis isomer. Melanopsin resembles
the characteristics of photoreceptors in the invertebrate animals, where the all -trans isomer
remains covalently bound to the opsin and is re-isomerized to 11-cis by subsequent absorption
of light (photo-reversal)14,15,16. Thus, the ipRGC is not be dependent on the retinal pigment
epithelium for regeneration of the photo-pigments.
ipRGCs respond to a spectral range of 340 to 590 nm, with peak sensitivity in the blue region
at around 480 nm. The two isomers of melanopsin differ in their spectral sensitivity, 11-cisretinal being more responsive to shorter wavelength of light, while all-trans isoform is more
responsive to longer wavelength of light. However, there is no evidence so far which indicates
that they contribute to colour perception. They are shown to be more resilient to
pharmacological disruption of retinoid cycle and genetic deletion. They may be spared in
clinical conditions which impair the rod cone functions. It is shown that they survive the
conditions like retinal detachment, and Leber’s congenital amaurosis. The ipRGCs may also
remain more resilient to glaucoma compared to other ganglion cells17,18. Thus, in a visually
blind eye they may provide important photic information to the brain.
The ipRGCs depolarize when illuminated, in contrast to the rods and cones which
hyperpolarize by light. With large enough depolarization, the membrane potential goes above
the threshold for activation of sodium channels. This generates the action potential. The
characteristic features of melanopsin photoreceptors are slow onset, sustained excitation, and
post-stimulus persistence. The response of ipRGCs are slower and more sustained than the rods
and cones. The ipRgcs are less sensitive to light compared to cones and rods. The cones have
about 10 to 100 times lower threshold and the rods have up to 5 log unit lower threshold. This

2

insensitivity of ipRgcs to light is mainly because of low concentration of melanopsin molecules
in them leading to less photon absorption. Human retina contains about 1.2 million ganglion
cells. Of these cells about 3000 contain the melanopsin. Both the cell bodies and dendrites of
ipRgc are photosensitive. Low abundance of these cells is compensated by large receptive
fields. Because of these properties they are not useful for spatial discrimination but ideal for
NIF functions.

PRIMARY FUNCTIONS
Their functional roles are non image forming. Instead of providing a patterned vision, they
create a generalized representation of the photic conditions in the environment. Their important
functions include the following.
1. They synchronise the circadian rhythm of 24 hour day and night cycle. They provide
information about the length of day and night. They send light information to the
suprachiasmatic nucleus (SCN) of the hypothalamus, which is the circadian pacemaker
of the brain. This is done via the retino-hypothalamic tract. They also innervate the
intergeniculate leaflet, part of the lateral geniculate nucleus of thalamus which is
another component of circadian visual system.
2. They contribute to the pupillary light reflex and other behavioural responses to ambient
light conditions. This is done by the innervation of the pupillary control centre, which
is the olivary pretectal nucleus of the midbrain.
3. They control the release of melatonin in response to photic conditions from the pineal
gland. Under the influence of SCN its release is lowest at subjective day and highest at
subjective night. Melatonin induces a range of physiological responses that takes place
in the night-time like sleepiness. It is most effectively supressed by blue light close to
the best wavelength for melanopsin transduction.
4. ipRGCs may not give any visuospatial image, but they can give non image forming
vision. In mice experiments it is seen that rod cone deprived mice may still be able to
stop before an obstruction.

SYNAPTIC INPUTS
1. ipRGC are both pre and post synaptic to dopaminergic amacrine cells (DA) The synapse
is reciprocal with ipRGC sending excitatory signals to the DA cells and the DA cells
sending inhibitory signals to the ipRGC. Inhibitory signals are mediated both through
GABA and dopamine. Dopamine increases the photoreceptor sensitivity by
upregulating melanopsin transcription

2. Both cone and rod bipolar cells

SYNAPTIC OUTPUTS
1. Intraretinal output: Intraretinal output from the ipRGCs are likely to be involved with
the spectral tuning, and temporal modulation of cone response. The latency of human
cone retinogram (ERG) alters with light through intraretinal outputs from ipRGCs.
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2. Central projections
a. Suprachiasmatic nucleus (SCN) of the hypothalamus via the
retinohypothalamic tract. SCN is the circadian pacemaker of the body. The
projections from SCN reach the pineal gland via intermediolateral nucleus and
superior cervical ganglion. Thus, ipRGCs have a role in secretion of melanin
from the pineal gland.
b. Intergeniculate leaflet, which is also a part of the circadian system.
c. Dorsal lateral geniculate nucleus, which is associated with conscious visual
perception.
d. Ventral lateral geniculate nucleus involved with visuomotor regulation
e. Ventrolateral preoptic nucleus with causes sleep promotion.
f. Supraoptic nucleus which has neuro-endocrine functions.
g. Superior colliculus, which controls the gaze.
h. Olivary pretectal nucleus, which controls pupillary reflex
i. Habenular region of limbic system.

CLINICAL APPLICATIONS
1. Ocular enucleation and evisceration are the surgical treatment for managing chronic
debilitating chronic ocular pain and improving cosmesis of the blind eye. Selection of
these cases should be carefully considered, as some blind eyes devoid of formed vision
due to outer retinal diseases, may still retain the NIF vision.
2. During cataract surgery some intraocular lenses are used which have coatings to block
the blue and UV rays, for retinal photoprotection. Since melanopsin is sensitive to blue
light, they may compromise the NIF photoreception.
3. In cases of extensive retinal damage, the NIF vision can also be absent. In such cases,
the sleep cycle gets dissociated from solar cycle. These patients may need melatonin
administration to mimic the SCN mediated release of melatonin19.
4. Prolonged screen time specially at night may disturb the circadian rhythm by supressing
the melatonin secretion.
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Medical complications like pneumonia, urinary tract infections, or deep venous thrombosis,
occurs in almost one third of patients of stroke.1 Stroke associated pneumonia (SAP) is the
terminology for the spectrum of pneumonia complicating the first 7 days after stroke in nonventilated patients which is one of the most frequent of these complications affecting 2.3 to
28% of patients with stroke. Stroke associated dysphagia and possible aspiration is not the only
cause of pneumonia in these cases. Stroke induces a rapid and temporary immunosuppresion
mainly mediated by autonomic nervous system.2 Stroke induced immune-suppression
syndrome (SIDS) causes rapid functional deactivation of monocytes and numerical decrease in
peripheral blood lymphocytes resulting in increased susceptibility for stroke associated
pneumonia. It also suppresses innate immunity and neutrophil function, drastic loss of
circulating, splenic and thymic T cells occurs after stroke.3 Stroke induced innate
immunosuppresion can persists for months and years following ischemia.4 Larger stroke size,
or lesion localised to middle or superior temporal gyri may be associated with greater
immunosuppresion.5 Some studies have shown that presence dysphagia, lower mHLA-DR
(monocyte HLA-DR) expression or impaired monocyte function, higher IL-6 and LBP
expression on day 1 of stroke were significantly associated with SAP.2 Some other studies have
shown that SAP was significantly associated with older age, higher NIHSS (National Institute
of Health Stroke Scale) on admission, dysphagia on admission and history of atrial fibrillation
and led to more frequent mechanical ventilation and death.1 Chest radiography is frequently
normal in the early evaluation of both community acquired pneumonia (CAP) or hospital
acquired pneumonia (HAP), similarly in suspected SAP, typical diagnostic appearances on
initial chest x-ray were present in only 36% of patients.6 Cultures in SAP often remain negative
without bacterial growth. Some studies have used procalcitonin level of > 0.05 ng/ml as a
predictive biomarker of possible infection and they treated patients with antibiotic to prevent
stroke associated pneumonia. There was no difference in infection rate or stroke related
outcome as per modified Rankin scale in antibiotic treated or placebo group in this study.7 In
another study prophylactic antibiotic therapy did not reduce incidences of post stroke
pneumonia, and all cause mortality was also same. Although it reduced incidences of catheter
associated urinary tract infections but increased chances of Clostridium difficile associated
diarrhoea, and increased methicllin-resistant staphylococcus aureus colonisation. Prophylactic
antibiotic also increased length of hospital stay and poor outcome at 90 days in these patients.8
Novel immunomodulatory methods like beta blockers or gut microbiota are still in
experimental stage to address the stroke associated complex immunosuppresion. Organisms
isolated from sputum or tracheal aspirate of stroke patients are commonly the organisms
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associated with HAP (Hospital Acquired Pneumonia) like Pseudomonas sp, Klebsiella sp,
Enterobacter sp, E. coli compared to organisms associated with Community acquired
Pneumonia (CAP) even within 48 hours of admission. Hence prompt presumption and
diagnosis of any infection is very much necessary and early initiation of antibiotics as per local
microbiological flora followed by prompt culture based modification is very much necessary
to manage stroke associated infections, especially stroke associated pneumonia. Hence prompt
and individualised clinical judgement and judicious application of antibiotics for treatment of
infections can only improve outcomes in stroke. Beta blockers or other immunomodulatory
agents are only there for future experiments and a long way to go before they come in
meaningful clinical practice.
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Abstract: Deep brain stimulation (DBS) is the recommended treatment option for
medically refractory Parkinson’s disease (PD). Both globus pallidus internus (GPi) and
subthalamic nucleus (STN) stimulation are effective in improving the symptoms of PD and
reducing dyskinesias. STN DBS is the most commonly performed operation for PD as
compared to GPi DBS. Ventral intermediate nucleus (Vim) DBS is used occasionally in
selected cases as an alternative for tremor predominant PD patients.
Patient selection is very much essential in achieving good outcomes. Good response to
levodopa challenge is most important predictor of favourable long-term outcomes. The DBS
surgery is typically performed in an awake state and involves stereotactic frame application,
CT/MRI imaging, anatomical targeting, electrophysiological confirmation and intra-operative
clinical monitoring for efficacy and adverse effects after intra-operative stimulation and
implantation of the DBS lead and pulse generator.
Anatomical targeting consists of direct visualization of the target and anterior and posterior
commissure in MR images, reformatting with stereotactic atlases, CT-MRI fusion, getting the
entry point and trajectory from the computer-based software and accordingly getting the
frame co-ordinates.
Physiological confirmation of target is achieved by microelectrode recording followed by
implantation of the DBS lead and intraoperative test stimulation to assess benefits and side
effects. The various aspects of DBS surgery will be discussed.

Key words: deep brain stimulation (DBS); Parkinson’s disease (PD), Stereotaxy

Introduction1,4,10,13
Parkinson's disease is a neurodegenerative disease clinically manifested by tremor, rigidity,
bradykinesia and postural instability. It is slowly progressive disease. It is the most common
movement disorder in middle or later part of life with a prevalence of about 0.3% of the
general population. Pathological findings in Parkinson's disease are greatly diminished
neuromelanin pigmented neurons in the substantia nigra with associated gliosis and Lewy
bodies present in many neurons.
James Parkinson, in his original Essay (On 1817) about‘The Shaking Palsy’, gave description
of six patients in which he mentioned presence of tremor, festinating gait and flexed posture.
Nearly two centuries from Parkinson's observations, and almost four decades after Cotzias'
dramatic demonstration of levodopa's efficacy; the limitations and complications of levodopa
treatment for Parkinson's disease have become well documented.
Five years after initiation of therapy, a majority of patients develop medication related motor
complications,namely levodopa induced dyskinesias (LID) and motor fluctuations. Deep
brain stimulation (DBS) has been developed primarily to address these treatment related
motor complications.

Brief overview of the motor circuitry of the basal ganglia

A, cortico-striato-pallido-thalamo-cortical (CSPTC) neural circuitry in normal state.

B, CSPTC in Parkinson’s disease (PD). SNc, substantia nigra pars compacta; GPe, globus
pallidus externus; STN, subthalamic nucleus; GPi, globus pallidus internus; SNr,
substantianigrareticulata.

Different motor and non-motor cortical areas project primarily to the striatum which has two
major projections: the direct pathway to the globus pallidus pars interna (GPi) and the
indirect projection to the GPi via the globus pallidus pars externa and the subthalamic nucleus
(STN).
The GPi serves as the major output nucleus, which connects back to the cortex via the
thalamus. Modulated by thesubstantia nigra pars compacta, the indirect pathway exerts
surround inhibition and thus facilitates an excitatorydrive to muscles responsible for a given
movement and suppresses unwanted motor activity not relevant tothe primary movement.
Thus, PD is thought to result from over-activation of the indirect pathway leading toan
increased output from the GPi and a decrease in spontaneous movement. This model of the
basalganglia and its connections is, of course, an oversimplification of a complex network
that, when disrupted, can result in a range of motor abnormalities. For example, a hyperdirect pathway, projecting directly from the cortex to the STN, and from there to the GPi has
recently been added to this model.

Pathophysiology of PD1,4,10,13
The loss of dopaminergic neurons in the substantia nigra affectsthe circuit described above
and leads to the cardinal motor symptoms of PD. While the exact mechanism ofthis process is
unknown, animal research as well as human recordings have provided functional and
biochemicalevidence that bradykinesia in PD results from excessive activity in the STN and
the GPi. Thisleads to an exaggerated beta (10-30 Hz) synchronization within and between
structures in the basal gangliacircuitry that could also contribute to rigidity and akinesia.
The pathophysiology of rest tremor in PD is less clear and probably more complicated.
Thissymptom most likely results from a dysfunction of both the striato-pallidalthalamocortical and the cerebellodentato-thalamocortical circuits, with hyperactivity and
hypersynchronization between central oscillators.

Possible mechanism of action of DBS4,10,13
DBS acts through delivering an electrical current in a specific target area of the brain. This
current can bemodulated through modification of voltage, frequency and duration of each
electrical pulse delivered. The delivered energy creates an electrical field of variable size and
shape according to the parameters used for stimulation. Although initially believed to
stimulate the target, thus the name of the whole process, it seems that
DBS actually excites the neuronal fibers, but inhibits the neural cells.
In fact, GPi DBS decreases theGPi mean firing rate back to a normal range in animal models
as well as PD patients, and high frequency DBS has a similar effect as dopamine replacement

therapies, and promotes faster (about 70 Hz) nonhypersynchronous activity in the basal
ganglia, correlated with clinical improvement. This might beachieved through stimulation of
bypassing inhibitory pathways, synaptic inhibition, depolarizing blockade,synaptic
depression, and simulation-induced disruption of pathological network activity.
Overall, this leads to modifications of the firing rate and pattern of neurons in the basal
ganglia, as well as local releaseof neurotransmitters such as glutamate and adenosine. In
addition, it seems that DBS also increasesblood flow and stimulates neurogenesis. Over the
last few years, functional imaging, specificallyfunctional magnetic resonance imaging
(fMRI), positron emission tomography (PET) and single-photon emission computed
tomography (SPECT), has been used in an attempt to clarify the mechanism of action of
DBS.

In fMRI, blood-oxygen-level-dependent (BOLD) signals are acquired, and oxygenated blood
marks areas of neural stimulation or inhibition. On the other hand, PET and SPECT allow for
imaging of multiple activity markers, such as blood flow, glucose and oxygen metabolism.
While fMRI is less powerful than nuclear medicine techniques, it provides a much better
spatial and temporal resolution. Because of the suspected inhibitory DBS effects in
electrophysiological studies, reduced STN blood flow or glucose metabolism would have
been expected on functional imaging. However, the opposite has been found to be true in an
overwhelming majority of imaging studies to date.
In addition, BOLD activation in the area surrounding the electrode has been reported, despite
the electrode imaging artifact preventing direct observation of the STN around the electrode.
This discrepancy between apparent STN inhibition in single-cell studies and activation in
imaging studies might be explained by a few hypotheses. First, electrophysiological
recordingsidentify short neuronal modulation (in the order of milliseconds) while
neuroimaging methods may reflectthe summed activity changes over seconds to minutes.
Second, non-neuronal contributions to the change inblood flow and/or glucose metabolism
cannot be excluded, and could confound the results of neuroimaging.
Finally, it is possible that PET and fMRI actually detect the increased activity in the axons,
rather thanin the cell bodies. Complicating matters further, some imaging studies after STN
DBS have showed increasedactivity in the GPi while others reported decreased activity in
that nucleus.
In summary, it is still unclear how exactly DBS affects the firing rate and pattern of neurons
and how these
changes actually modify the symptoms of Parkinson’s disease. DBS is presently more of an
empirically proven
treatment in search of physiological explanation.

The effect of DBS on the cardinal symptoms of PD have been established in three
randomized controlled clinical trials ---

TABLE 1
Author, year

No of patients

Follow up

Target

Results

Deuschl et al.,
2006

156

6 months

Bilateral STN

QOL better
with DBS,
motor
symptom better

with DBS
Weaver et al.,
2009

255

6 months

Bilateral STN or
GPi

Dyskinesia free
ON time better
with DBS

Williams et al.,
2010

366

12 months

Bilateral STN
or GPi

QOL better
with DBS

PATIENT SELECTION for DBS in PD1,4,10,11,12
Patient selection is a critical first step as poorly chosencandidates may not have optimal
benefits and have increasedmorbidity. Several factors must be consideredbefore determining
if a patient is an appropriate candidatefor DBS surgery. A multidisciplinary approach
involvingthe neurosurgeon, neurologist, and neuropsychologistis important to determine the
appropriatesurgical candidate. It is also important that the diagnosisof idiopathic PD be
confirmed prior to proceeding withDBS surgery. Key to this assessment is evaluating the
surgical candidate in both the on and off medication states with a corroborating levodopa
challenge. Perhaps the best prognostic indicator of a patient’s suitability for DBS surgery is
their response to levodopa. In general, a levodopa challenge following a 12-hour medication
withdrawal should provide at least a 33% improvement in the motor section of the Unified
Parkinson’s Disease Rating Scale (UPDRS).
we follow a simple chart(below) for screening of patients for DBS in PD.
1.
2.

Age<75 years

Yes

No

Yes

No

Yes

No

Yes

No

b) Disabling dyskinesia Yes

No

Idiopathic PD ( No
PSP/MSA/NSD etc)

3.

Levodopa responsive

4.

Poor/adverse response to drug
a) Increased off period

5.

6.
7.

c) Disabling motor
fluctuations
Degree of disability(UPDRS part
III score)>25

Yes

No

Yes

No

Neuropsychology, MMSE>24

Yes

No

Yes

No

Yes

No

LEVODOPA
CHALLENGE
RESPONSE POSITIVE
(30% improvement in
UPDRS after 12-hours off
medication)

8.

Advanced co-morbidity

9.

long term anticoagulation

Yes

No

10.

Willing for surgery and
programming

Yes

No

PREOPERATIVE MANAGEMENT13
A full medical assessment is a necessary part of the preoperative evaluation, as advanced PD
patients tend to be elderly with significant comorbidities. Major issues are--Anticoagulation/antiplatelets--- The risk of discontinuing medications that affect
anticoagulation andplatelet aggregation should be weighed against the potential benefits in
the quality of life offered by DBS surgery. However, timely discontinuation of these latter
medications is mandatory for stereotactic surgery since intracerebral hematomas are the most
serious of all potential complications from DBS. Any anticlotting medications, including
aspirin, ticlopidine, clopidogrel, and all nonsteroidal anti-inflammatory drugs should be
discontinued at least 7 to 10 days preoperatively to ensurethe return of normal blood clotting
function.
Arterial hypertension can also increase the risk of intracranial bleeding during stereotactic
procedures and must be controlled in the weeks prior to surgery.
A prolonged discussion on the short- and long-termeffects of DBS on Parkinson’s disease
should be carried out with the patient, family, and caregivers.
The night prior to DBS surgery, the antiparkinsonian medications are typically held to
pronounce the Parkinson’s symptoms at the time of surgery to see the clinical effects on
symptoms during surgery and the families must be counselled regarding their role in
facilitating the patient.

Target selection1,2,4,5,
The two main targets considered for DBS in PD are the STN and the GPi. Current tendency is
to prefer targeting the STN because of a greater improvement in the OFF phase motor
symptoms as well as a higher chance to decrease the medication dosage and a lower battery
consumption linked to the use of lower voltage in the STN compared to the GPi DBS. GPi
can be the preferred target if LID is the main complaint. GPi DBS might bepreferred for
patients with mild cognitive impairment and psychiatric symptoms. Because STN DBS might
have a higher rate of cognitive decline and/or depression and worsening of verbal fluency in
some studies.
Surgical technique5
The basic components of DBS implantationsurgery involve frame placement, anatomical
targeting, physiological mapping, evaluation ofmacrostimulation thresholds for improvement
inmotor symptoms or induction of side effects,implantation of the DBS electrode and
implantablepulse generator (IPG).

Head-frame placement
The CRW frame isthe most commonly used followed by the Leksellframe. Placement of the
frame isdone under local anesthesia unless anxiety or uncontrollable movements necessitate
the use of sedation or general anesthesia.
Leksell stereotactic frame placed over the head of a patient showing the correct method for
placement of the Leksell head-frame. The frame should be placed parallel to orbito-meatal
line in order to approximate the AC-PC plane. It is attached to the patient’s head using four
pins under local anesthesia.

Frame fixation with
skull

Imaging and anatomic targeting2,3,5,10,13
Computerized Tomography (CT) scans and MRIare the two main imaging modalities used
fortargeting when performing DBS implantations.A thin cut stereotactic CT (2 mm slices
with nogap and no gantry tilt) is obtained after frameplacement and is then fused with the
stereotactic MRI on a planning station (Stealth station). The advantage offusing the CT with
MRI is the ability to avoidimage-distortions inherent to MR imaging adding to the
stereotactic accuracy. To better define the STN, T2-weighted images(TR 2800, TE 90, flip
angle 90˚, slice thickness 2.0 mm) wereobtained.

The AC and the PC were marked and the centre of the AC–PC line determined. The next step
is planning the entry point and trajectory. The strategy here is to avoid surface and subcortical vessels. After trajectory planning, the patient is placedsupine on the operating table
and the frame attachedto the table using an adaptor. Prophylactic antibiotics are given at least
30 min prior to incision.The head is prepped and draped in a sterilefashion. Under local
anesthesia, a burr-hole is placed on the calculated entry point marked on the skull. The entry
point is determined by the calculatedarc and ring angles.Hemostasisis achieved with bone
wax and bipolar cautery.
A Medronic Stim-Loc anchoring device(Medtronic, Minneapolis, MN) burr-hole basering is
then placed on the burr-hole and securedwith two screws which are used at the end ofthe
procedure to anchor the DBS electrode.

The dura is then cauterized and openedexposing the underlying surface of the brain.The
microdrive is then assembled and cannulainserted 10 mm above the target to avoid
lenticulostriate vesselsfound deeper. Gel- foam and fibrin glue isapplied ondural hole to
minimize cerebrospinal fluid (CSF)loss and air entry into the skull.
Subsequently,microelectrode recording and stimulation isundertaken.

Microelectrode recording/
Mapping5,10
Microelectrode mapping is used to preciselydefine the target STN and its boundaries as well
asnearby critical structures.We believe microelectrode mapping is crucialin order to give one
the best chance for optimal placement of the DBS lead given anatomicalinaccuracies due to
image distortion and intraoperativebrain shifts secondary to CSF loss,and pneumocephalus
that can lead to inaccuraciesin defining the initial target coordinatesand shifts in the target
itself once the skull isopened.Microelectrode mapping isperformed using platinum-iridium
glass coatedmicroelectrodes dipped in platinum black withan impedance of around 0.3–0.5
Mo. These platinum-iridium microelectrodesare capable of recording single unit activity
andcan also be used for micro-stimulation up to 100mAwithout significant breakdown in
their recordingqualities.
As the recordingelectrode was advanced, entry into the STN was identified bya sudden
increase in the density of cellular discharge, withthe characteristic irregular pattern of
discharge—spikes ofdifferent sizes, occurring at random intervals. Oncoming out of the STN
a quiet period (background noise)was seen followed by recording from the substantia nigra
ifthe recording was continued far enough, described as highfrequency (50–60 spikes/s)
discharge pattern.11 CharacteristicSTN recordings (visual and audio) were identified and
thedepth of the STN activity was noted. Identification of STNactivity was only based on the
visual identification. The centre of the point of best electrical activity wasselected as the final
target. The microelectrode was replacedwith a permanent quadripolarmacroelectrode
(Medtronicelectrode no. 3389) to target the centre of the STN electricalactivity. The proximal
part of this electrode consists of fournickel conductor wires insulated with a
polytetrafluoroethylenejacket tubing. The distal part has four metallic noninsulated contacts
of 1.5 mm spaced at 0.5 mm intervals. The diameter of the distal electrode is 1.27 mm. Based
on the clinical response any of the four contacts can be used for stimulation.
Macrostimulation using the DBS electrode itself is then used to determine benefits and side
effects. In most cases lateral skull x rays were obtained at this point with image intensifier
carefully positioned to locate the target point in the centre of the Leksell-G frame rings.

Microdrive

Leksell frame

↑

Micro-electrode recording showing STN activity

Battery placement5
Finally under general anaesthesia, the wires weretunnelled and the stimulator (Kinetra;
Medtronic Ltd) placedsubcutaneously in the chest wall.

Programming parameters STNDBS for PD7,8,9,13
Initial programming is always refined by using intra-operative macro stimulationdata and a
mono-polar review toidentify the thresholds of stimulation for improvement in parkinsonian
motor signs as well as the thresholds for inducing side effects at the level of each contact. The
four variables that areused in programming are choice of contacts (0, 1, 2 or 3 used either as
the cathode or anode), frequency of stimulation (hertz), pulse-width(ms) and amplitude
(voltage).

Complication of DBS that may happen6,13
Intraoperative—(%)
Asymptomatic IVH (3.4)
Symptomatic ICH (1.1)
AsymptomaticICH (0.5)
Acute perilesional edema (0.3)
Cortical/subcortical ischemic infarction (0.4)
Vasovagal response (0.8)
Hypotension (0.3)
Confusion (0.4)
Anxiety (0.7)
Seizure (0.3)
Arrhythmia (0.1)
Aborted procedure (1.0)

Headache (4.2)
Hemiparesis w/ or w/o decreased loc (1.7)
Confusion (1.0)
Confusion/agitation (0.5)
Respiratory distress (0.4)
Seizure (0.4)
Hallucinations (0.4)
Somnolence (0.1)
Fall (0.1)
Long-Term Postop (>2 Wks)
Wound Complications
Wound infection–self-limited (1.4)
Wound infections
Requiring system removal (1.0)
Requiring lead removal only (0.1)
Requiring ipg/extension removal only (0.4)
Requiring debridement only (0.3)
Skin erosion–device removal (0.3)
Wound dehiscence–debridement only (0.3)
Hardware Complications
Lead fracture–lead revision (1.0)
Lead malposition–lead revision (1.2)
Lead migration–lead redirection w/o removal (0.5)

Lead malfunction/high impedance–lead revision (0.3)
Flipped ipg–revision (0.5)
Malpositioned/uncomfortable ipg–revision (0.5)
Ipg malfunction/high impedance–replace (0.1)
Lead extension malfunction/high impedance–replace (0.1)
Lead extension fracture–replace (0.4)

Satisfaction-Related Complications
Loss of system efficacy over time–lead revision (2.6)
Decreased efficacy over time–no revision desired (1.4)

POSTOPERATIVE MANAGEMENT5,13
In the immediate hours after surgery, it is important tokeep arterial blood pressure in the
normal range. Inaddition, the patient’s preoperative drug regimen shouldbe restarted
immediately after surgery to avoid problemswith dopaminergic withdrawal. Patients should
undergopostoperative CT scans and/or MRI scans to assess theelectrode location and
intracranial status.
In addition plain X-rays are obtained to assess the location andgeometry of the leads and
hardware. Parkinson’s medicationsmay need to be adjusted depending on the patient’sstatus.
Cognitive and behavioral changes mayoccur in the postoperative period, particularly in
olderpatients. Patients can be discharged as early as 24 hoursafter surgery, depending on their
neurological and cognitivestatus.

CONCLUSION
For the last 50 years, levodopa has been the cornerstone of PD management. However, a
majority of patientsdevelop motor fluctuations and/or LID about 5 years after the initiation of
therapy. DBS of the STN or theGPi grant to patients with PD improved quality of life and
decreased motor complications, and has been approved as such by the Food and Drug
Administration in the US in 2002. We reviewed the experience and availableliterature on
DBS for Parkinson’s disease over thelast decade and arrive at the following understandings.
The success of DBS surgery depends on the accurateplacement of the leads and meticulous
programming ofthe stimulation. Therefore, it is best accomplished by anexperienced team of
neurosurgeon, neurologist, andsupport staff dedicated to the treatment.
Reports ofsurgical complication rates and long-term side-effectsof DBS are very variable, so
benefits and potential adverseresults should not be under- or over-emphasized.
While essentially equal in improving the motorsymptoms of PD, STN and GPi might have
their ownbenefits and risks, and the choice of the target should be individualized and adapted
to the patient’s situation.
Knowledge to further improve DBS treatment forParkinson’s disease, such as a more
scientific and reliableprotocol on programming, strategies to minimizecognitive and
psychiatric complications, and the better
long-term maintenance of the implanted device, are still lacking.

Data on the impact of DBS on non-motorsymptoms affecting the quality of life of PD
patients,such as pain, speech or gastro-intestinal complaints, arestill scarce. Further research
in these areas will helpmake this useful treatment even more beneficial.
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ABSTRACT
This research review focuses on the awareness and knowledge of sexual and reproductive
health among adolescents and the appropriate interventions for enhancing both awareness and
knowledge. One of the main concerns of human development is sexual and reproductive health.
Hence, it is very important to have sufficient and correct information regarding this. Lack of
understanding can be detrimental for the health of adolescents. A systematic search was
conducted through electronic databases to identify relevant papers. Findings suggested that
there was a general lack of knowledge and limited awareness in this matter.

INTRODUCTION
Health education is any combination of learning experiences designed to help individuals and
communities improve their health by increasing their knowledge or improving their attitudes.
Health education provides facts related to health-diseases, their prevention and treatment. Most
of the chronic diseases originate from the sedentary lifestyle that one follows, (no exercise,
habit of smoking and drinking, no healthy diet regimen, etc). It is important for individuals to
know the causes and effects of diseases, for prevention. This leads to practice of healthy habits.
Sexual and reproductive health starts from childhood and is most critical in the period of
adolescence and adulthood and it also has important influence in the stage after of reproductive
years, for both men and women. If one fails to address the respective problems, then, one can
face problems in health later on.
Some of the factors leading to this problem are as follow:
•

Early child marriage: Early childbearing puts complications on the physiology.

•

Gender inequality: Even though we have come a long way, there still exits the issue of
gender inequality like sexual trafficking, sexual violence, and, the traditional rigid norm
of early marriage.

•

Poverty: With the expansion of population, more health services are being required.
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•

Access to contraception: Unintended pregnancies can happen due to decreased use of
condoms and contraceptive use.

•

Drug and alcohol use: They also play an important role with binge drinking, putting an
increase on the probability of engagement in risky sexual activities.

•

Unsafe abortion: Unsafe abortions cause yearly deaths as they are performed by an
untrained person, or, they occur in unhygienic conditions.

•

Sexually transmitted diseases: Here, the usage of condom becomes very important. But,
it has been found that even in the absence of condom usage, there is still a high risk of
such infections, like HIV and the Papilloma virus.

There are different types of sexual and reproductive health diseases, namely:
•

Human Papilloma Virus (HPV): It is one the most common sexually transmitted
diseases, and, it spreads quickly in adolescents, and, also in young adults. This virus
also can be the cause of cervical cancer that accounts for the third most common cause
of cancer deaths among women.

•

Chlamydia: It is called the silent disease for absence of symptoms in majority of the
cases.

•

Gonorrhoea: This can turn into a serious disease by causing pelvic inflammatory
disease, and, inflammation of the uterine tubes resulting in infertility as well as a higher
incidence of ectopic pregnancy (pregnancy outside of the uterus).

•

Herpes: This causes very painful ulcer-like sores, and, the cause is a virus. The majority
of new infections occur in adolescents and young adults.

•

Trichomoniasis: The cause is a parasite, and, presence of frothy, green malodorous
discharge can be found.

•

HIV: It stands for Human Immunodeficiency Virus, and, and if it is left untreated, it
can lead to the disease AIDS (Acquired Immunodeficiency Syndrome). Immune system
is badly damaged, and, one is vulnerable to infections, and, the body has trouble
fighting off diseases.

ANALYSIS OF RESEARCH
In contrast with other countries, United States has one of the highest rate of risk of sexually
transmitted diseases, and, it is a major reason for morbidity. Sexual risky behaviour increases
in adolescence and peaks in early adulthood, and, this leads to an increased number of sexual
partners which in turn leads to an increase in the diseases. In one research study, conducted by
Caico (2014)1 examination of college-aged students’ risky sexual practices, and, identification
of the knowledge gaps regarding particular diseases was done. The sample consisted of
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sexually active students aged 17-25. Results showed 11.9% higher unprotected sex rate, and, a
26% higher use of alcohol prior to sex.
A systematic review was conducted by Samkange-Zeeb, Spallek and Zeeb (2011)2 for
exploration of the level of awareness, and, knowledge of sexually transmitted diseases among
school-going adolescents in Europe. Thus, 15 research studies of cross-sectional survey among
adolescents (aged 13-20), who attended schools, were taken. Review showed that awareness
was highest for HIV/AIDS (above 90%). There is need for awareness for other diseases. Even
though most had knowledge on contraceptives, it did not mean that they would use it
practically.
In Ghana, adolescents constitute about a quarter of the total population. A qualitative study was
conducted among both in-school and out-of-school adolescents aged 10–19 years (Kyilleh,
Tabong, & Konlaan, 2018)3. The study found that the respondents did not have comprehensive
knowledge on reproductive health issues and choices. The lack of knowledge makes them
vulnerable to unsafe reproductive health behaviour and inappropriate choices. Even though
there was health services, the lack of confidentiality, and, even lack of promotion, were seen
as major barriers.
Many parents and teachers feel embarrassed to openly talk about sexuality. A research was
conducted by using a parenting program known as Talking Parents, Healthy Teens, designed
for guiding parents for discussion on sexual health with their adolescent children4
Another research study was conducted by Esere (2006)5 in Nigeria to see if Sex Education
Intervention Programme would reduce at-risk sexual behaviours of school-going adolescents.
Results for both studies stated that there was improvement in parent-child and teacher-student
communication regarding the matter.
A cross-sectional study was conducted by Kumar et al., (2017)6 to assess the knowledge,
attitude and practices regarding reproductive health and sexual problems. School-going
adolescents (13-19 year) from urban and rural area of Ambala district, Haryana were recruited.
Results showed that knowledge and perception of sex education was good, and majority
(93.5%) favour the sex education.

RECOMMENDATIONS
The reproductive system is a complex process with various functions and factors. It is
important for them to have the correct information for following safe attitude and behaviour.
Various studies have shown that interventions and intervention-delivery mechanisms help in
improvement of adolescent’s sexual and reproductive health.
Some widely used interventions are:
•

Peer-led interventions: Peer educators are selected for education on promotion of
health-enhancing change, and, guidance of their fellow scholars. It has become very
popular in the field of HIV prevention.
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•

Mass media: Health advocates have used some approaches like-Mass Media
Campaigns (usage of social marketing and entertainment education), Media Advocacy
where attention is on public policies regarding health, Media Literacy to comprehend
how construction of reality occurs, and, most important, Internet Interventions.

Two of the widely used Internet Interventions are as follow:
•

E-Health- This means the use of scientific knowledge, and, technology to either
maintain, or, improve the quality of healthcare.

•

M-Health- This service combines collection, and, distribution of health education using
one of the most communicative device-the mobile. Other kinds of wireless technology
is used, still, mobile is the one most frequently utilized.

•

Youth friendly health services: It is important that providers are trained thoroughly for
having non –judgemental, and, friendly attitude towards adolescent clients, Health
facilities must be welcoming and appealing. Information must be given to the
adolescents about services, and, encouragement must be given to them to use such
facilities.

•

Parent education: This means that effective discussion between children and parents
about sexual and reproductive health can done through proper training of the respective
guardians, giving focus on communication pattern.

•

School services: Teachers in educational institutions are trained for effective
communication with the students about sexual and reproductive health. Sex education
is taught, keeping in mind the age. Schools should have health care providers like
school doctors, nurses and psychiatrists. They can get information from teachers, peers
and even guardians so that appropriate help can be provided to those adolescents who
require help.

•

Multicomponent Interventions: Combination of interventions are used to improve
youth knowledge and behaviour. This is regarded as one of the best approaches as it
takes a holistic view.

SUMMARY
There are a lot of factors which can lead to problems in the sexual and reproductive health
region. With the effect of urbanization, and, growing population of adolescents, there has a
significant rise in health problems. On a positive note, there has been major achievements in
knowledge, and, literature about adolescents’ health. Health care providers, teachers,
counsellors and parents must come together, and, integrate their services to guide the
adolescents so that they can indulge in health seeking behaviour; they must be equipped with
the right knowledge, and, skills; they should be warm, friendly, empathetic, and, have a
constructive approach to adolescents so that they feel comfortable, and, can open up and seek
the required knowledge, and, help. Thus, they can make safe choices, avoid risky behaviour,
and, can improve, and, maintain their health in an optimal manner. Concepts should be
explained in simple language so that misconceptions can be rectified, and, proper knowledge
can be given. Young people must be included in planning, execution, observation, and,
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assessment of programs which are easy to access, are welcoming, applicable, and, attractive.
Programs and policies should be construed keeping all the above factors in mind. Also, further
research must be done to contribute to the growing body of knowledge and practice.
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Introduction:Intracranial atherosclerotic stenosis (ICAS) is one of most common causes
of stroke; it has the highest rate of recurrence compared with other aetiologies1.ICAS is
especially more prevalent among the Asians2.The high recurrence rates of strokes due to
intracranial atherosclerosis could be accounted for various reasons. First, patients with ICAS
are prone to encounter hypoperfusion haemodynamics, especially under poor collateral
conditions3.Second, plaques in stenotic arteries are usually highly vulnerable (due to large
lipid cores, thin fibrous caps and intraplaque haemorrhage)4.These plaques are prone to
rupture into downstream arteries, leading to embolic stroke in the territory of the responsible
artery.Furthermore, these patients are often comorbid with heightened risk factors strongly
correlated

with

stroke

recurrence,

including

hypertension,

metabolic

disorders,

dyslipidaemia5.
We hereby present a series of cases of intracranial stenting at our institute with long term
follow up.

RESULTS: Over a period of last 8 years, there are 55 patients within the age group of 43
to 72 years who have been treated at our institute for intracranial atherosclerosis. We were
able to follow up the patients for periods varying from 1 month for the most recent cases to 5
years. Of the long term follow up patients, 17 were lost in follow up after 3 years.
All the patients presented with symptomatic disease with transient ischemic attacks or acute
ischemic stroke of the involved territory. The ischemic events were related to hypoperfusion.
In this group, 42 were males and 13 were females. There were 35 patients were smokers, 29
had history of coronary disease and 31 were diabetic. All the patients were loaded with dual
antiplatelets: Aspirin 150 mg and Clopidogrel 75 mg for 2-3 days before the procedure
except in 3 cases where patient was loaded in Aspirin and Prasugrel. Most of the patients
were treated 7 days after the procedure except 2 patients who experienced repeated episodes
of TIA/ Stroke even after best medical management – who had to be treated in acute phase.

Majority of the cases involved anterior circulation including intracranial internal carotid
artery and middle cerebral artery (M1 segment) (45 patients), with rest of the patients of
posterior circulation i.e. basilar artery and V4 segment of vertebral artery (10 patients).
A variety of stents were used in these cases. Wingspan (Stryker), Enterprise (Codman),
Solitaire (Medtronic), Xience Prime Balloon expandable stent, Credo (Acandis) stents were
used for the procedures. Pre-dilatation of the stenosed segment was done using balloons
including Neurospeed balloon, Ryujin balloon, Gateway balloon. Figure 1and 2 show
representative cases from anterior and posterior circulation respectively.
Post procedure management of the unstable patients was done in intensive care unit (ICU).
Rest of the patients were observed in ICU for 24 hours. Rehabilitation therapy was initiated
in the patients as soon as the clinical condition permitted.
Two patients experienced intracranial hemorrhage in the territory of stenting of which one
patient expired in the immediate post stenting period. The other patient recovered. Three
patients had deteriorated due to increase in infarct in 24 hours of which 2 patients
improved.One patient had TIA in same territory after 7 months. Angiographic follow up
showed 2 patients having asymptomatic intimal hyperplasia inside the stent lumen.

DISCUSSION: Role of intracranial stenting vs medical management in intracranial
atherosclerosis has been a matter of controversy. Several studies and randomised controlled
trials have been conducted to elucidate the role of stenting versus best medical management
in intracranial atherosclerosis. The results of Stenting and Aggressive Medical Management
for the Prevention of Recurrent stroke in Intracranial Stenosis (SAMMPRIS) trial and
VISSIT Intracranial Stent Study for Ischemic Therapy trial have not been encouraging
accounting for the higher rate of periprocedural complications which included subarachnoid
and intraparenchymal haemorrhage6,7.However, the limitations of these studies included
suboptimal protocols for stenting group eg: limited operator experience, with no uniform
protocol for anaesthesia and intensive care, and higher usage of heparin and antiplatelets in
this group8.
The recent better designed trials including the Chinese multicentre registry for intracranial
stenting, Wingspan stent system post market surveillance study (WEAVE trial), and China
Angioplasty and stenting for symptomatic Intracranial severe stenosis (CASSISS trial) have

demonstrated much better results. These cases were selected more optimally which included
adequate operator experience, exclusion of cased with infarct due to perforator occlusion and
timing of stenting after the acute event9-11.
Our results are encouraging with good long term clinical and angiographic follow up. With
evolution of stents and balloons for intracranial atherosclerosis and our growing experience
better results are expected in future. However, larger numbers of cases are required to
formulate guidelines for case selection, management and follow up of these patients.
Standardisation of antiplatelet therapy is also of utmost importance long with management of
co-morbidities in these patients.
To conclude, stenting for intracranial atherosclerosis can become the standard of care. We are
looking at newer horizons for management of this debilitating condition prevailing in this
sub-continent.
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FIGURES AND LEGENDS:

Figure 1: 47- year-old male presented with repeated episodes of TIA (a) Axial DWI shows
no evidence of any acute infarct. (b) Left ICA injection lateral view shows critical stenosis in
the horizontal cavernous segment. (c) Right ICA injection AP view shows filling of the left
MCA across anterior communicating artery. (d) Road map of left ICA injection showing
deployment of stent across stenosed segment. (e) Fluoroscopic image shows stent open insitu. (f) Post procedure check angiogram shows reconstitution of normal caliber of the left
ICA.

Figure 2: 53-year-old male presented with 3 episodes of TIA (a) FLAIR image axial shows
no evidence of infarct. (b) Left vertebral artery injection AP view shows critical stenosis of
mid basilar artery with poor flow in the distal intracranial circulation. (c) Road map with prestenting dilatation of the stenosed segment. (d) Road map acquisition during stent placement.
(e) & (f) AP injection after stenting shows stent in situ with normalization of caliber of the
basilar artery and good intracranial flow from the left vertebral artery.
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ABSTRACT
Introduction: Aphasia is an acquired communication disorder caused by brain damage that
impairs a person’s ability to understand, produce and use language. Furthermore, it is a
multimodal disorder which includes additional neurological impairments such as apraxia of
speech or dysarthria Wernicke’s aphasia, Broca’s aphasia, Conduction aphasia, Anomic
aphasia, Global aphasia, Transcortical aphasias and subcortical aphasias are the types of
aphasia. Constraint Induced Aphasia Therapy is impairment-based therapy technique. It is
almost the opposite of compensatory strategies in which the person with aphasia is encouraged
to use intact abilities to communicate. A person with aphasia may be constrained in using intact
gesture in order to direct the individual to use impaired spoken language.
Objectives: The present research had the objective to investigate the efficiency of CIAT in
naming and word fluency deficits in individuals with Non fluent Aphasia.
Method: A total of 50 non-fluent aphasic participants were taken for the research study. The
naming and fluency scores were computed and recorded at this stage (0 week or pre therapy).
CIAT was applied to all of the participants and the naming and fluency scores were recorded
at the second stage (4th week). The patients were continued with the same therapy technique
and again the final scores for naming and fluency was recorded at 8th week.
Results: A significant difference was found in the naming score at pre – therapy, 4 weeks of
therapy and 8th week of therapy, as well as the fluency score at pre – therapy, 4 weeks of therapy
and 8th week of therapy after using CIAT as the language therapy technique for the non-fluent
aphasic participants.
Conclusion: It can be concluded that CIAT is a very effective technique to be used for nonfluent aphasic patients.
Key words: Aphasia, CIAT, naming, fluency
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INTRODUCTION
Aphasia is a communication disorder that results from damage to the parts of the brain that
contain language. It is regarded as one of the major causes of language disorders, particularly
in adults. It causes difficulties in speaking, listening, reading, and writing, but does not affect
intelligence. Individuals with aphasia may also have other problems, such as
dysarthria, apraxia, or swallowing problems1. Aphasia can be so severe as to make
communication with the patient almost impossible, or it can be very mild. It may affect mainly
a single aspect of language use, such as the ability to retrieve the names of objects, or the ability
to put words together into sentences, or the ability to read.2
Aphasia is an acquired communication disorder caused by brain damage that impairs a
person’s ability to understand, produce and use language.3 Furthermore, it is a multimodal
disorder which includes additional neurological impairments such as apraxia of speech or
dysarthria.4 The presentation of aphasic symptoms is seen secondary to brain damage such as
stroke (most frequently), traumatic brain injury, and degenerative diseases.5 A patient with
aphasia may present impairment in any area of the production, comprehension and several
other aspects of language. Aphasia can be classified into several types based on its symptom
complex, but its major components of deficits revolve around oral production, reading, writing
and auditory comprehension.6
McNeil7 has identified over thirty different classification systems for aphasia has been
identified. The most widely used is the classification scheme of Goodglass and Kaplan8,9.
Goodglass and Kaplan8 outlined the following major classification for assessing adults with
aphasia such as Broca’s aphasia, Wernicke’s aphasia, Anomic aphasia, Global aphasia,
Conduction aphasia, Transcortical sensory aphasia, Pure word deafness, Mixed non-fluent
aphasia. Kertesz6 acknowledged eight types of aphasia namely Global, Broca’s, Isolation,
Transcortical Motor, Wernicke’s, Transcortical Sensory, Conduction and Anomic aphasia. As
per the classification given by Richard and Eric, there are seven types of aphasia. They are
Wernicke’s aphasia, Broca’s aphasia, Conduction aphasia, Anomic aphasia, Global aphasia,
Transcortical aphasias and subcortical aphasias.
There are two general categories of therapies namely communication-based and
impairment-based. Communication oriented treatments, in part, assist the person in conveying
messages and feelings with alternative means of communicating. This orientation is also said
to involve compensatory strategies. In addition, an individual is encouraged to use any
remaining language ability that succeeds in conveying messages. Therefore, communicationbased activities continue to be partly “language-based” and are likely to incorporate
impairment-based objectives simultaneously. PACE therapy (Promoting Aphasics’
Communicative Effectiveness) is an example of communication-based therapy. Impairmentbased therapies are aimed at improving language functions and consist of procedures in which
the clinician directly stimulates specific listening, speaking, reading and writing skills. CIAT
(constraint induced aphasia therapy) and MIT (melodic intonation therapy) are examples of
impairment-based therapy techniques. CIAT is modeled after a physical therapy for paralysis
in which a patient is “forced,” for example, to use an impaired side of the body, because the
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good side has been restricted or constrained. In applying this principle to communication
functions, a person with aphasia may be constrained in using intact gesture in order to direct
the individual to use impaired spoken language. A second, and perhaps more well-known,
component of this treatment is that it is more intensive than typical therapy schedules and it
lasts for a relatively short duration. For example, the therapy may be administered for three
hours daily for two weeks. Constraint-induced therapy is almost the opposite of compensatory
strategies in which the person with aphasia is encouraged to use intact abilities to communicate.

METHOD
The participants of the study comprised of 50 chronic non-fluent aphasia that includes Broca’s
aphasia, anomic aphasia, transcortical motor aphasia and global aphasia. The participants
received CIAT in 8 consecutive weeks. The naming and fluency scores were obtained using
Western Aphasia Battery at pre-therapy, 4th week and 8th week of receiving CIAT. The scores
were then compared using statistical analysis.

RESULT AND DISCUSSION
Poststroke aphasia is a main cause of disability, possibly leading to compromised
communication, reduced public activity, misery, and a lower likelihood of restarting work10.
The percentage of patients presenting aphasia symptoms after suffering a stroke ranges
between 21% and 38% according to a number of studies.11
The present study was undertaken to test the efficacy of an aphasia therapy technique
CIAT on the non-fluent aphasic patients. In speech therapy constraint means avoiding the use
of compensatory strategies such as gesturing and drawing, writing etc. Forced means
communication by talking and massed practice means 2-4 hours in a day.
The raw data was subjected to statistical analysis. Mean and standard deviation of
naming and fluency scores was calculated at each phase (0, 4th and 8th week) of the course of
intervention. The results are shown in the table 1.
Table 1: Mean and SD of naming and fluency at pre-therapy, 4th week and 8th week of
therapy
Component
Naming
Fluency

Week
0
4th
8th
0
4th
8th

Mean
9.60
43.80
69.40
1.04
4.34
6.70

SD
15.393
16.554
17.042
1.653
1.869
12.023

Furthermore, Friedman’s Two Way Analysis of Variance by Ranks was administered
on the naming scores. The result depicted at α = 0.05 level of significance (95% confidence
level) and the p value is less than 0.05 (p = 0.001) for naming. So, conclusion may be drawn
that there is significant difference between the scores at pre-therapy and post-therapy for
naming.
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Friedman’s Two Way Analysis of Variance by Ranks was administered on the fluency
scores. The result depicted at α = 0.05 level of significance (95% confidence level) and the p
value is less than 0.05 (p = 0.001) for fluency. So, conclusion may be drawn that there is
significant difference between the scores at pre-therapy and post-therapy for fluency.
The combined results are represented in figure 1 in form of a graph. It can be seen
clearly that there is significant difference between the pre-therapy and post-therapy scores for
both naming and fluency stating the effectiveness of the therapy technique used, i.e., CIAT.
80
70
60
50
NAMING

40

FLUENCY
30
20
10
0
0 WEEK

4th WEEK

8th WEEK

FIGURE 1: comparison of naming and fluency scores across the three baselines

CONCLUSION
Aphasia is prevalent in people following stroke, which can leave a significant impact
in life of patient with stroke. One of the new methods of treatment for patients with aphasia is
CIAT. It is an intensive form of language therapy used to treat aphasia. It derives from
constraint induced movement therapy. In language therapy constraint means avoiding the use
of compensatory strategies such as gesturing and drawing, writing etc. forced means
communication by talking and massed practice means 2-4 hours in a day.
CIAT was administered on the participants and the resulting scores of the participants
for naming and fluency were tabulated. Statistical analysis was done. Descriptive statistical
analysis was done which included mean and standard deviation of the scores obtained from the
two categories (naming and fluency) at the three baselines (0 week, 4th week & 8th week) and
comparison was done. Friedman’s Two Way Analysis of Variance by Ranks was carried out
to obtain the results of comparison based on the performance of the participants for naming
and fluency at the three baselines. There was significant difference between the scores pre
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therapy and post therapy for both the categories. It was evident from the study that indeed
CIAT is an effective technique to be used for non-fluent aphasic patients.
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The association of neuro-psychiatric disorders with cerebro-vascular diseases has been
recognized for centuries, but it is only within past 30 years that systemic studies have been
conducted. Depressive disorders both major and minor, are probably the most common
emotional disorders associated with CVA1 Stroke patients with PSD suffer higher mortality
rates and show a minor improvement in rehabilitation programs in comparison to nondepressed stroke patients. Consequently, they have worse functional outcomes and quality of
life.

Incidence and Prevalence of PSD
The frequency of PSD has been studied in many countries of the world. The most-quoted
studies of prevalence and incidence of PSD have utilized meta-analysis to create large
databases. The most recent meta-analysis of 61 cohorts including 25,488 patients reported that
31% of patients developed depression at any time point up to 5 years following stroke. A prior
meta-analysis of 43 studies published in 2013 included 20,293 patients and reported that the
pooled prevalence of PSD was 29% at any time point within 5 years following stroke. In
addition, the investigators found that the cumulative percent of patients who developed one or
more depressions within the first 5 years following stroke ranged from 39% to 52%.2
The contributions by Ayerbe et al3 and Hackett and Pickles 4 are significant because they
1. established that poststroke depression is a frequent and important complication of
stroke and
2. refute prior assertions that the frequency of PSD has been exaggerated.
However, these meta-analyses have included many studies that have defined PSD based on
arbitrary cut-off scores on a depression rating scale. These scales provide information about
the frequency and severity of depressive symptoms, but their use as a diagnostic instrument
has rarely been validated. On the other hand, it has been clearly established that the existence
of depression should be ascertained based on a structured mental state examination and should
meet established diagnostic criteria for a specific depressive disorder. Thus, these metaanalyses did not distinguish major depression from other forms of depressive disorders
occurring after stroke, and many did not examine the time since stroke, the clinical setting (e.g.,
community or hospitalized patients), or the severity of stroke, all of which may affect the
prevalence of depression.
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On the basis of world literature Robinson calculated prevalence of depression across various
clinical settings [2].Community-dwelling patients have the lowest prevalence rates; in this
setting, 14% of patients present major depression, and 9%, minor depression. In hospital
settings, including acute-care patients and those in rehabilitation, prevalence rates of major and
minor depression were 21.6% and 20.0%, respectively. Among patients discharged from
hospital, prevalence rates of major and minor depression were 24.0% and 23.9% at times
ranging from 3 months to 3 years after stroke.
Etiology
The available evidence supports PSD as being multifactorial in origin, and consistent with the
biopsychosocial model of mental illness. Nonetheless, the stroke itself poses the risk
of depression. Stroke survivors are more predisposed to PSD compared to physically ill
patients with similar levels of disability, even quite a long time after the stroke, regardless of
other risk factors.
The risk factors that have been examined in the literature include genetic factors, age, gender,
medical and psychiatric history, type and severity of stroke, lesion location, degree of
disability, and social support.
a. Genetic factors. Common genetic variations might confer vulnerability or resilience to
develop psychiatric illness when an individual faces an unusual stressful challenge. A
few candidate genes have been examined as risk factors for PSD. The 5-HTTLPR and
the STin2 VNTR polymorphisms of the serotonin transporter gene (SERT) have been
associated with PSD in stroke survivors. Epigenetic modifications of 5-HTTLPR have
also been implicated in the onset and severity of PSD In addition, among the same
group of stroke patients, higher brain-derived neurotrophic factor (BDNF) gene
methylation status was associated with incident PSD and more severe symptoms at 12
months follow-up.
b. Demographic factors. A systematic review of 21 studies of stroke patients reported that
gender was not a significant risk factor for PSD. Age was not associated with PSD in
16 of these 21 studies. These findings were replicated in a review of 23 studies
including 18,374 stroke patients.

c. Medical and psychiatric history. Major cardiovascular risk factors such as hypertension
and hypercholesterolemia appear to have no relation to PSD. However, patients with
PSD might be more likely to have a history of diabetes mellitus. A personal history of
depression or anxiety or both was also consistently identified as a risk factor for PSD.
A family history of depression was associated with PSD in the few studies that
examined this association.
d. Stroke characteristics and lesion location. The available evidence strongly suggests a
significant association between stroke severity and PSD. On the other hand, recent
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systematic reviews argue against an association between PSD and the type (i.e.,
ischemic or hemorrhagic) or mechanism (i.e., thrombotic, embolic, etc.) of stroke.
Lesion location has been extensively investigated as a risk factor for PSD. The
findings, however, have been inconsistent. Utilizing separate populations of patients in
1984 and 1987, two studies led by Robinson reported that acute stroke patients with left
frontal or left basal ganglia lesions had a significantly higher frequency of major or
minor depression than patients with other lesion locations. Furthermore, both studies
found a significant correlation between the distance of the anterior border of ischemic
lesion from the left frontal pole and severity of depression for both cortical and
subcortical. Subsequent analysis by this research group found that the association of
PSD with left frontal and left basal ganglia lesions appears to be a transient
phenomenon restricted to the first 2 months following stroke, and the correlation of
depression severity with distance of the anterior border of the lesion from the frontal
pole in the left hemisphere remains significant only during the first 6 months after a
stroke. However, subsequent metaanalysis of data from stroke patients who were either
acute or chronic and had one or more stroke lesions reported no significant association
with lesion location. The most recent and largest meta-analysis analyzed 43 studies
involving 5,507 stroke patients and reported an odds ratio of 0.99 (95% confidence
interval) for the association of stroke location and depression risk. This lack of
association is hardly surprising given the heterogeneity in the way in which depression
was assessed in these studies, the diverse timing of the assessments, the different
definitions of lesion location (e.g., left frontal cortical versus left anterior), and the
different neuroimaging methods used to determine lesion location. In spite of
conflicting results, there are studies that have continued to report the association of PSD
with left frontal hemisphere lesions and with proximity to the frontal pole.
e. Functional and cognitive impairment. The severity of poststroke impairment in
activities of daily living is the factor most consistently associated with PSD. The
severity of disability was found to be significantly related to PSD in 16 out of 18 studies
reviewed by Hackett and Pickles4. The relationship between PSD and cognitive
impairment (especially executive dysfunction) has been well established. Initial studies
have demonstrated that stroke patients with major depression had significantly lower
Mini-Mental State Examination scores than nondepressed patients with similar
background characteristics who were matched for both lesion location and lesion
volume. This finding was replicated in an independent study of stroke patients with left
hemisphere lesions who were assessed during the first year after stroke.
f. Social support. The available evidence concerning PSD and social support is
conflicting, probably because of significant heterogeneity in the definition and
evaluation of social support. However, a prospective study found that lack of social
support at admission was associated with the onset of PSD at 3-months follow-up5.
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Impact of depression on disease course
Numerous studies have examined the relationship between depression at the initial
examination (which may range from a few weeks following stroke to 6 or more months
following stroke) and functional and motor recovery. Five of six studies that examined
whether severity of depression after acute stroke predicted severity of impairment in
activities of daily living at 1 year or more of follow-up found that depression severity
was an independent predictor of severity of impairment in activities of daily living.
Consistent with the previous findings, patients with PSD who responded to treatment
with nortriptyline or fluoxetine showed significantly better improvement in activities
of daily living than patients with PSD who did not respond to active treatment or
placebo6. Similarly, a longitudinal study has shown that response to treatment of PSD
with nortriptyline or fluoxetine over 12 weeks leads to improved cognitive function to
the level seen in nondepressed stroke patients that lasts for more than 2 years.
Increased mortality associated with PSD is perhaps the most dramatic clinical
phenomenon following PSD. Patients who developed PSD during the acute poststroke
period had significantly higher mortality rates than similarly impaired stroke patients
with no in-hospital depression (odds ratio53.4, 95% CI 51.4–8.4, p50.007).

Diagnosis of Post-stroke depression
Although PSD can occur shortly after a cerebrovascular event, it usually develops within
the first few months following a stroke. The term ‘early-onset PSD’ has been proposed to
refer to PSD occurring within the first 3 months after stroke, while ‘late-onset PSD’ refers
to PSD developing after 3 months. In early-onset PSD, somatic depressive symptoms tend
to be more numerous than psychological symptoms.
Diagnosis of PSD is complex due to the frequent presence of other symptoms, especially
those associated with cognitive impairment, such as aphasia, agnosia, apraxia, and changes
in memory. Additionally, some symptoms of stroke or of depression may overlap and be
indistinguishable from each other. Symptoms common to both entities include sleep
disorders, difficulty concentrating, and loss of appetite1.
Although depressive symptoms are usually similar, some differences have been found
between PSD patients and patients with depression but not associated neurological disease.
PSD patients, especially those with right-hemisphere damage, are less likely to present
dysphoric depression and more likely to present vegetative signs. Greater social withdrawal
and fewer agitation symptoms have been reported in elderly stroke patients with depression
compared to depressive patients with other conditions1.
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Treatment of Post-stroke depression
In the last 15 years, several reports have been published on the effectiveness of
antidepressant therapies. In Cochrane revision published in 2008, pharmacotherapy
(but not psychotherapy) showed to have a small but significant positive effect both in
terms of a complete remission of depression and in reduction of depressive symptoms,
but also with an increase in adverse events, and with relevant methodology issues across
the studies. In another Cochrane revision on antidepressants in physically ill people,
published in 2010, Rayner et al. found that ADs were effective, with greatest effect size
at 6-8 weeks, but with more drop-outs at that time [7]. A more recent meta-analysis on
11 trials with 740 cases, evaluating overall pooled effect size, confirmed a significant
advantage of ADs versus placebo in treatment of PSD (standardized mean differences
[SMD] = -0.96; 95% CI = -1.41 to -0.51; P <0.0001). Antidepressant activity was more
effective in older females with less severe depression7.
a. TCAs: TCAs should be used with caution in elderly stroke patients due to possible
occurrence of orthostatic hypotension, cardiac arrhythmia or in presence of
glaucoma or prostate hyperplasia. Moreover, amitriptyline, nortriptyline and
clomipramine have an anticholinergic activity, scoring 3 at Anticholinergic Burden
Scale, the maximum score for risk of occurrence of delirium. Therefore, TCAs are
not recommended as first-line choice for treatment of PSD.
b. SSRIs: the debate in recent years has focused more on safety than on the
effectiveness of SSRIs. In fact, SSRIs use may cause some relatively frequent side
effects, such as gastrointestinal symptoms, headache, sexual dysfunction and
insomnia. There is a possible increased risk of bleeding complications, including
intracerebral bleeding , probably as a result of inhibition of platelet aggregation.
However, while a recent meta-analysis confirmed this risk, it also defined it to be
very low7.
c. SNRIs: patients treated with duloxetine or venlafaxine, as compared with those
treated with sertraline and citalopram, showed not only a greater and faster
improvement in depressive symptoms but also a better response on anxiety
symptoms. In another open trial, the prophylactic use of duloxetine not only
decreased the incidence of PSD, but also promoted rehabilitation, cognitive
function and quality of life7.
d. Other ADs: Mirtazapine has been showed to be efficacious in preventing and
treating PSD, but may produce sedation and weight gain.
Bupropion might be useful for its activating action, because of a possible double
mechanism of action (inhibition of reuptake of both dopamine and norepinephrine),
but data on its action on PSD are still lacking.
Vilazodone showed to be an effective drug for treating MDD in adults, showed no
cardiovascular risk and has a favourable weight-gain profile and therefore might be
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useful for the treatment of PSD. However, no reports describe vilazodone effects
on PSD.
Vortioxetine is an antidepressant with multimodal activity (serotonin 5-HT3, 5-HT7
and 5-HT1D receptor antagonist, a 5-HT1B receptor partial agonist, a 5-HT1A
receptor agonist and a 5-HT transporter (SERT) inhibitor). Vortioxetine might
become an important option for patients with PSD, because appears to have
cognitive enhancing properties and efficacy in elderly patients. In fact, a recent
meta-analysis on three DB-RCT, found that vortioxetine significantly improved
cognition, independently by depressive symptoms. In particular, treatment with
vortioxetine produced improvements in measures of executive function,
attention/speed of processing, and memory. Lastly, coadministration of
vortioxetine, even if in healthy volunteers, had no effect neither on aspirin or
warfarin pharmacokinetics or pharmacodynamics, nor on arterial blood pressure
and cardiac parameters including QTc, important issues in cerebrovascular patients.
For these reasons, vortioxetine may be an important option for treatment PSD.

Prevention of Post-stroke depression
Perhaps the major advance in the treatment of PSD has been the demonstration of preventive
treatment. The first statistically significant randomized controlled trial of prevention of PSD
was conducted by Robinson et al.8, published in 2008, in which 58 nondepressed acute stroke
patients treated with escitalopram (5 mg/day for patients over age 65; 10 mg/day for patients
ages 65 and under) over 1 year had an incidence of PSD of 8.5% compared with 11.9% for 59
patients receiving problem solving therapy and 22.4% for 59 patients receiving placebo.
Controlling for age, gender, severity of stroke, and severity of impairment, the risk of onset of
depression for placebo patients was more than four times greater than the risk for patients
treated with escitalopram (adjusted hazard ratio54.5; 95% CI52.4–8.2, p,0.001).
However, according to latest Cochrane database, SSRIs reduced the average depression score
(SMD 0.11 lower, 0.19 lower to 0.04 lower; 2 trials, 2861 participants; moderate‐quality
evidence), but there was a higher observed number of gastrointestinal side effects among
participants treated with SSRIs compared to placebo (RR 2.19, 95% CI 1.00 to 4.76; P = 0.05;
2 studies, 148 participants; moderate‐quality evidence), with no evidence of heterogeneity (I2 =
0%). Accordingly, authors found no reliable evidence that SSRIs should be used routinely to
promote recovery after stroke. Meta‐analysis of the trials at low risk of bias indicate that SSRIs
do not improve recovery from stroke. We identified potential improvements in disability only
in the analyses which included trials at high risk of bias. A further meta‐analysis of large
ongoing trials will be required to determine the generalisability of these findings9.
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