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 Turning Point of My Life
Dr. Vikas Taneja, Consultant Pediatrics 
& PICU, Manipal Hospital, Delhi

Life is a journey full of twists & turns. Each one of us has 

our own experiences & turning points which we carry 

along with us as memories.  As I look back on my 

journey of life, from a small town – Hoshiarpur in 

Punjab, to where I am today, I believe I couldn't have 

asked for more. I have had my own share of ups & 

downs, successes & failures which have helped me to 

become a better person at every step. 

I was born in a joint family which moved from Pakistan 

during the partition. My family was witness to those 

worst times and my father had to struggle from a very 

young age to set up the family business from scratch. 

However joint businesses have their own set of 

problems and throughout my childhood, I saw my father 

struggling to sustain the business. Even though times 

were bad, my father ensured that his children received 

the best education. He could study only up to high 

school and always wanted both his sons to study and 

make professional careers rather than be dependent on 

the family business.  He always used to say, “Whatever I 

am earning, I am investing in your education and this is 

the only way for you to grow and make your and my

life better”. 

However destiny had something else in store for me. 

The financial crisis had become so bad that my father 

had to borrow money to help me complete my MBBS. 

During my internship when my colleagues were 

preparing for post-graduation, I was working extra time 

privately to help my family financially and also support 

 only remember growing up with my father's dream, 

I“to become a doctor”, so the first turning point in my 

life was admission to Medical College, Amritsar (my 

Alma Mater). It was one moment when I felt I would be 

able to change the destiny of my family and that really 

sent shivers through my spine. However, as the new life 

unfolded, new friends came in, studies started and 

gradually all those initial fears vanished. Life revolved 

around Lecture theatres, dissection hall, labs, hostel 

and friends. I was most fascinated by Anatomy and 

really loved doing a detailed dissection of each & every 

body part. This fascination led to another dream – to 

become a surgeon. By the time my final year started, 

this dream had turned into an obsession and I was 

spending 70-80% of my time reading only Love & 

Bailey's Textbook of Surgery which was like the Bible

to me. 

my brother's education. With a huge reservation quota, 

it was difficult to get a post-graduation seat in Punjab, 

so I moved to Delhi to try my luck. I wanted to work in 

Surgery but with a lot of efforts, could get a house job in 

Pediatrics only. I had no choice at that time and my only 

aim was to start earning, as salaries in Delhi were good 

which would help me to support my family.

Getting into Pediatrics was the 2nd turning point of my 

life. Even though Surgery was my first love, my 

fascination for Pediatrics came in because of my 

mentor Dr. Jacob Puliyel, HOD Pediatrics at St. 

Stephen's Hospital, from where I did my DNB in 

Pediatrics. After that there was no looking back. I 

worked in every subspecialty of Pediatrics before doing 

fellowship in Pediatric critical care at Sir Ganga Ram 

Hospital. Thereafter opportunities kept coming in which 

helped me to grow professionally. I really feel privileged 

of having worked with many pediatric stalwarts across 

all major hospitals of Delhi-NCR. 

I got married to Loveleen, my better half and was 

blessed with twins, Nilay & Avani. My family life has 

been full of happiness & contentment and presently am 

in my 25th year of marriage. The 3rd turning point in my 

life has come now, as the dreams of my children have 

taken over my dreams. As a parent, there are new 

challenges every day and even newer ways to tackle 

them. My perception of happiness and contentment has 

changed completely. On the professional front also, I 

feel my children have taught me a lot to become a better 

pediatrician. 

The Turning Points of My Life
Dr. Nishant Yagnick, Consultant 
Neurosurgeon, Manipal Hospital, Gurugram

What I want to talk about here is the internal battle. 

Events that led me to more profound internal decisions, 

made by my own volition turned the tide of my life.

“THE OBSTACLE IS THE WAY”- Marcus Aurelius

1) Discovering the beauty in Biology- When I 'Chose' 

medicine as my vocation: 

Many turning points that aren't a product of willpower. 

You cannot control the forces of fate that mould you like 

clay. Personally, meeting my wife and the birth of my 

twins are gargantuan turning points. I was waitlist 

number 1 in both AIIMS and NIMHANS, but I was 

through in PGI Chandigarh- so I have been infused by 

the training and culture of that institute. I consider these 

major events happenings of fate. 
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I was deeply affected by this question. I went through 

anger, denial, acceptance and finally a search for the 

answer. For the first time as a doctor, I was forced to 

look at myself beyond someone who merely acquires 

knowledge and skill. It forced me to look at the grand 

question of 'what kind' of doctor I wanted to be. It forced 

me to look at the patient's journey from pathology to 

resolution. It forced me to look at the entirety of 

humanity's struggle with the pain and sadness that life 

3) Discovering the real struggle within us- How to smile 

in the face of failure:

and death. That night the 'Moment of Truth' in front of 

me was a 1-year old child with a head injury. 

I had just learned intubation, and when I intubated this 

child, I ended up stimulating the posterior pharynx- the 

child vomited and the vomit hit my face through the ET 

tube. I didn't even wait to wipe my face. I took another 

tube and this time I was in. The staff couldn't find a vein 

in such a small child who was in shock. I had never 

placed an intra-tibial catheter, but I took a chance and I 

placed one. The fluid started to run. Over the course of 

throughout the night, I made burrholes, performed a 

craniotomy, and drained his Sub-Dural hematoma. The 

child survived. As the sun came up on this eventful 

night, I went to the local tea vendors with the Junior 

resident who had assisted me. We sat on stacked 

cartons of Bisleri water next to the local rickshaw 

drivers and laborers, and I swear it was the best tea I had 

ever had. A chef at a 5-star hotel could not have made 

my tea taste better that morning. Because I had faced 

the 'Moment of Truth' and I had won. And just like that, I 

found out what I wanted to do for the rest of my life. 

The last turning point I would like to mention is the 

opposite of what happened with the child in LNJP. What 

happens when you face your moment of truth and it 

goes horribly wrong? What if your surgery becomes the 

cause of the patient's death despite your best 

intentions? In my final year at PGI Chandigarh as a 

Neurosurgery Resident, I operated a 3-year-old child 

with TB meningitis. The child had previous VP shunts 

that were failures. I had done an Endoscopic Third 

Ventriculostomy (which was also my thesis topic). The 

child bled from a perforator in his basilar artery, and 

despite all efforts, the child passed away. I was the one 

who declared him. The mother of the child- a poor 

woman- picked up the child and screamed at me in the 

middle of the ward as I sat at my desk exhausted- “Why 

did this happen to me? Why my child? What was my 

fault?”.

So, by the time I got into my preparatory year, as I burnt 

the midnight oil, going through dry entrance-based 

books, I was starting to lose my interest completely. I 

felt my inquisitive mind more suited to Law or The Arts, 

as opposed to the rote mugging that I was subjecting 

myself to, for 16 hours every day. 

I started studying to be a doctor because I loved biology, 

and didn't understand mathematics and that was the 

pathway that used to be laid out for us. 'Good boys' 

became doctors or engineers. My stubbornly inquisitive 

nature was constantly 'shushed' by my experienced 

Biology teacher with her favorite answer – 'Nishant, in 

Biology you always ask 'How' and never 'Why'.

My first two weeks as a non-academic SR in 

Neurosurgery at  MAMC-LNJP hospita l  were 

depressing. There were 30 to 40 patients on 15 beds. 

There were comatose patients, children with brain 

tumors and hydrocephalus and young adults with 

cervical injury, and quadriplegia. Patient attendants 

used Ambu bags to ventilate their loved ones 24 hours a 

day. Altogether, too much suffering. A night, I was the 

only one to help them and I felt powerless. 

2) How I discovered the 'Moment of Truth' in 

Neurosurgery:

And then my room-mate brought with him a book called 

Campbell's Biology. Ironically, he never read it. It was a 

distraction from what we really needed to study for our 

preparation, so when I picked it up, he told me I was 

wasting precious time.

But Campbell's Biology was all about asking- 'WHY'. 

And it used principles of Evolution, Ecology, Statistics 

and Engineering to explain things like – 'Why does the 

human race have only two sexes?', or 'Why is the Left 

brain connected to the right side and vice versa?'. It was 

brilliant. And it made Biology beautiful. It showed me 

the art in our design, even in the diseases that we fight. 

From 'wasted' a month on that book, I found a lifetime's 

passion. I was no longer studying to fulfill the dreams of 

my parents. I 'chose' to be a doctor, excited to enter a 

world of mystery and discovery. 

Then one night, I faced- 'The Moment of Truth'. You see, 

I always feel that we lie a little bit to ourselves every day. 

We lie about our confidence in our knowledge and skills 

to boost our egos. But in medical practice, there comes 

a time when there is only you and the patient in front of 

you and all the bullshit gets thrown out the window. You 

can either save this person, or you can't. You are the 

only one standing at the gateway between the patient 
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Turning Point of My Life
Dr. Simica Tuli

"Board exams mein 80% marks le aayo aur life set hai."

My parents always wanted a doctor in the family. My 

elder sister had a Blood group of Management, and 

cleverly managed my father and persuaded him to put 

all his medical aspirations and intentions on me. Thus, 

my journey to become a doctor began.

These lines always echo in my mind. Age-old-lines are 

used by parents across generations to emotionally 

manipulate their children. Later, I realized that this was an 

ongoing process. Learning and exams are part of our 

lives as doctors. We give an exam every time a patient 

asks more questions to us than our viva voce

examiner too.

Learner for Life

I was born in the capital city of India and then traveled to 

Bhopal with my dad, as my father's job demanded. In a 

new city, with new friends and teachers, it was all very 

exciting. In a year, my school trusted my potential and I 

became the Head Girl of the school. Answering to my 

parent's wishes and with God's blessing, I worked hard 

to excel in academics and paved my way to the 

Government Gandhi Medical College at Bhopal.

During MBBS, I got a chance to visit the Operation 

Theater for a close friend's surgery and saw how OT and 

ICU work very closely. I got a new realization that "Life is 

balancing on an 18G needle and the Anaesthesiologist 

is the only savior at that time, 'The Unseen Angel'." That 

is when the turning point towards pursuing Anaesthesia 

began.

After my Post graduation from Indore, I got an 

opportunity to work at Safdarjang Hospital, Delhi, 

To conclude, I would like to mention my favorite quote 

by Robert Frost, "Woods are lovely, dark and deep, but I 

have promises to keep and miles to go before I sleep, 

…..and miles to go before I sleep."

Life is a journey. Everyone has a different upbringing, 

and different meaning, and we must savor all and every 

bit of it, together with our teams and our families. As a 

Doctor and a Learner for Life, I am happy and grateful 

that I have made both my team and family proud of my 

achievements. With the support of the almighty, I am 

looking forward to many more learnings and many more 

accomplishments.

Like changing schools in childhood and college in the 

twenties, a new turning point was marriage. New family, 

new place, had kids. Shifted to a small and peaceful 

town, Patiala, the Royal City of Punjab and joined 

Columbia Asia Hospital. My family supported my 

passion to learn, and I did a fellowship in Pain 

Management and excelled in Painless Deliveries. Along 

with, the Orthopedics and Neurosciences teams started 

a Pain Clinic here at Columbia Asia. Managing the OT 

and exposure to an atmosphere of NABH at 'Columbia 

Asia', did an assessor course in NABH and an MBA in 

Healthcare Management, to manage the OT more 

efficiently.

At that time, Dengue fever was at its peak, and I got an 

opportunity to manage the emergency unit closely. This 

was the time when I realized that "When life throws a 

lemon at you, you make a lemonade". Interacting with 

various people in the Trauma center, and managing the 

team, gave me a new realization that 'teamwork is the 

key to success', and I applied the same principle in 

managing the COVID pandemic as well.

Sensing my efficiency, I was given the responsibility as 

the Chief of Medical Services at Columbia Asia, Patiala, 

now 'Manipal Hospital', so began my journey with a new 

administrative dimension.

followed by the New AIIMS Trauma Center in New Delhi 

in 2006. This was not just a hospital but also a research 

center, and here I got an opportunity to learn and 

contribute to society in new ways. Joined them in the 

journey of starting this new hospital dedicated to 

managing trauma and emergent life cases.

can inflict upon us. It showed me that curing takes 

knowledge and experience, but healing takes 

compassion and a strong will for emotional balance. 

And although it is nowhere evident in my certificates, 

scientific papers, or awards, I believe this quest for 

helping my patients and myself to achieve comfort in 

the face of grave challenges thrown at us by pathology 

and circumstances is my greatest purpose. I don't know 

why bad things happen to good people. But I do know 

that the quest to find the ability to smile at the bad 

events in your life, has defined who I am.
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Digital Marketing Series for Doctors – Part 2

The Marketing Funnel and Why You Should 

Know About This
1

Nishant Yagnick
1Senior Consultant Neurosurgery, Manipal Hospital, Gurgaon

At the top of the funnel are the cold audiences- these are 

people in the communities that you serve, who have 

never heard of you. These represent the largest number 

of people. As you grow in experience and time spent at a 

certain location, this number may reduce, but the 

reduction is balanced by an increasing change in the 

population- with new people shifting into and leaving 

the area of service.

The marketing funnel is a very useful concept in 

marketing studies. Understanding the funnel strategy is 

essential for doctors to change their perspective on 

how patients actually choose their treating doctors.

3) Hot audience- patients who will refer other patients 

to the doctor.

This is the second article in this educative series on 

digital marketing for doctors. I am hoping to cover many 

aspects of business and marketing education for 

doctors through this series in MMJ.

At the middle of the funnel are your warm audiences- 

People who have heard of you, might even consider 

seeing you in the OPD, but they won't recommend you to 

others.

Types of audiences

At the bottom of the funnel are your hot audiences- 

People who have been treated by you and will also 

recommend other patients to you.

In medical and other service-based industries, there is 

A funnel is basically a conical structure with a wide 

mouth at the top and a narrow base at the bottom. For  

doctors, it is meant to represent the decision-making 

the psychology of patients at every stage of their 

treatment journey.

1) Cold audience- patients who have never heard of the 

doctor.

2) Ward audience- patients who have heard of the 

doctor but won't recommend him/her.

Before we understand funnels, let's understand the 

three kinds of audiences 

This includes sharing information about your 

procedures, your patient camps, and your educative 

efforts. It also means great and prompt service to 

patients who have become your regular visitors. 

another group of people in the funnel that will push 

people out of the funnel for you- unsatisfied patients 

who will recommend people NOT to go to you. In due 

time, every doctor has some patients who are 

detractors. It's important therefore to concentrate on 

the job ahead and not be bogged down by such 

opinions. 

Digital marketing allows a doctor to work directly at the 

top of the funnel- reach cold audiences directly and 

convert them to warm audiences. You can do this 

through your media presence and participation, through 

your website SEO and by the spread of educative 

information in your branch. 

Middle of the funnel strategies:

Top of the funnel strategies for doctors:

Doctors need to work hard to make sure any patient who 

has heard of you or utilized your services, goes to the 

bottom of the funnel and becomes a brand ambassador 

for you. The main way of doing this is to use digital 

marketing methods to constantly remind your patients 

about your good work from time to time. 

Now, Digital marketing (in fact all kinds of marketing) 

aims at bringing people through the funnel- from Cold 

to Hot audiences.

Most hospitals work at the top of the funnel- they work 

with cold audiences to make them visit the hospital. 

Most doctors work at the middle and bottom of the 

funnel- their treatment converts warm audiences to hot 

audiences.

On a B2B (business to business) level doctors can meet 

other referral doctors in smaller setups and make their 

presence known. Note that these are doctors who might 

have never heard of you. Building your name in the 

community is not just about making a name in the 

patient's mind, but in the minds of your peers as well. 
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Time to visualize

As a start, try to visualize your catchment areas and the 

funnel strategy for you. What are you doing to contact 

the cold audience in your region? What is your USP for 

The best way to do this is to maintain patient forms in 

the OPD or for in-patients which they can fill in to 

provide information on their address, phone number, 

and email. Then you can create an increasing excel 

sheet that can be used to contact them from time to 

time about your work. Soon, this will become second 

nature to you and it will have a long-lasting effect on 

your referral reputation.

So, the next time you meet someone- start by 

understanding where they are in the funnel for your 

practice. 

attracting cold audiences? At the top of the funnel, what 

is the socio-economic nature of the geographic region 

you are in basically- what do people expect and at what 

price point.

Next try to visualize your process of treating middle-of 

the-funnel patients- honestly audit the patient journey 

from your OPD/Emergency to their discharge. If you 

were one of your patients, would you recommend 

treatment to others? What else can you do to ensure  

memory of you in your patient's mind? 

FIGURE 1

A marketing funnel for doctors

Stages of the patient's psychology towards the treating doctor

TOFU- Top of the funnel, MOFU- Middle of the funnel, BOFU- Bottom of the funnel
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Let's Reanalyze now; 
Is Social Media helping us or not? 

1
Monika Gupta
1
Consultant, GI, HPB, and Minimal Invasive Surgery, Manipal Hospital, Jaipur

Ancient men, saw a mirage in dreams and when they 

came near it, it was not there. This line explains our 

mental condition vs social media these days. We never 

imagined that there will be a time when communication 

and entertainment will be so easy. But as in an age-old 

story, a desirable stone which that can change 

everything into gold it touches loses its significance 

when you start turning everything around you into gold 

– overindulgence kills the joy of it!! With the 

messengers like WhatsApp, Telegram, Signal etc. we 

can convey whenever, whatever, in whichever language 

and with no pains taken. We can convey our medical 

orders, take medical orders and seek medical help. We 

can time our message and later delete too, we can take a 

screen shot for use later. We can receive and forward 

reports and images, videos and lab values of 

investigations. In this article directed to social media 

use for doctors, I am going to touch upon the usage as 

well as hazards of these techniques in the life of a 

medical practitioner.

Video Apps - With help of Youtube, Tik Tok, Instagram or 

Facebook we can watch scientific and entertaining 

material whenever we want to and utilize the waiting 

time in OR, OPD, or airport. I won't need my fellow 

consultants help in administering new medications, 

performing a new step in surgery or won't need my mom's 

opinion (added with the spice of scolding ) for falling hair. I 

just google it and get the information. The term I have 

devised for such people is – 'googlejeevi'. That way very 

well connected and informed we are and that creates a 

sense of relief in my mind. Oh yes, it helps me to be virtually 

secure too. 

Meeting Apps - With Zoom, Webex or Google meet, etc. 

we can attend online conferences or classes as 

delegates, deliver lectures as faculty, attend video 

Notifications - seem cool and keep us engaged. It feels 

like a swag when we are getting them and other phones 

don't ping, be it when we are at home, in the hospital on 

holidays, we always get more of them than other 

humans on earth. I have seen many medical guys 

getting even irritated due to self-bothering about 

getting involved in so many of them. As a tech-savvy 

medico, I have now set up notifications for all apps I 

have, everything on and every information real-time. 

The Mygate app & Tinder & Insta & Swiggy and Zomato 

nothing is left, they are my friends now.

Academics - We are everywhere, medical college 

students  have great access to medical books or 

literature on telegram, marrow /prep and keep it there 

for exams …making teachers even irrelevant. We have 

Pubmed, Google scholar, Uptodate, Scoups, Science 

direct etc. for all extensively available medical 

literature.

consultation of patients and also meet our family 

online. I feel insecure if any of the apps are not 

downloaded on my comp and phone and laptop too. 

Media - We can search content for presentation, paste 

and clip art or video, can edit any picture, we can click 

any surgical picture, put all data on the cloud and record 

/copy the whole conference or class in a fraction of an 

effort. We can very well edit our surgical videos, put 

subtitles and narration and boast about our surgical 

skills with great impact. 

Match Searching & Socializing - Even for matrimony or 

dating the apps are there and medical matrimony runs a 

separate services now, Med Twitter or Tinder etc. We are 

visible on our profile pics everywhere, it has given us so 

much of realistic smart presentation opportunities. 

With social media we are everywhere, on all apps and all 

information systems, and all gadgets around!! What a 

comfortable world we live in.

Stat Help - Problem-solving- We can solve any problem 

or catastrophic dilemma with a new problem-solving 

group, discuss sort out later delete the group. We can 

search the internet for the similar situation in the world, 

many times we get near to informative help.

But does our mind or capacity match that enormous 

resource?? Are we able to wisely use it? We must keep 

asking ourselves - Are we overdoing it? Are we being 

jack of all trades and master of none, as the flood of 

information has wiped off our sheet of common sense,  

if I am not a master in political science why I am 

providing so much political opinions on all field of social 

media?  Have we forgotten the boundaries of a formal 

space and informal space where to react? Just because 

due to the fact that our response is a click away /a call 

Advertising & Reach – We can reach a real audience or 

clients on FB, Twitter, M-FINE, Curofy, Linked In, can 

share my skills with fellow colleagues, reach them 

about new services, and inflate the business by

real-time availability and marketing .
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away? Are we indulging in too many fantasies of SM- 

based virtual relationships & gains which are the real 

oasis of a successful person's life and it is spoiling our 

day-to-day peace of mind & family life? Are our students 

& kids catching the indigestible fish too early in their 

lives that-they are getting tummy upsets. Their 

distraction by social media is harming their depth of 

study and potential to perform.

We are inclined to take things in a 'swag way' and not in 

a 'perfection way' and it looks very attractive initially.

IMPACT 

Messenger – It has taken time away from my old 

parents in the late years of their life. It has taken 

moments of pleasure away from my kid's face as when 

she is being naughty to me I am staring at my android 

screen. It has taken hours of my family life as when my 

hubby is instructing me how not to react to my in-laws I 

am reading a harsh religiopolitical message on my 

WhatsApp group. It has stolen joyous moments, hours, 

minutes, and so on. Oh yes!! It reminds me of lockdown 

times when I used to react harshly on social media 

without pre-thought and later regretted or was forced to 

delete or retract the statement spoiling the peace of 

mind – as in each of my responses as a senior 

consultant response a definite 'learned thoughtfulness' 

was expected but I failed to exercise that and 

impulsively spoiled relations with colleagues. Has it not 

happened you?

Notifications - Too many notifications are spoiling the 

harmonoic-dynamics of minds. The peace goes, the 

sleep is disturbed and immediate reactions of the mind 

and heart are stealing our hormones. According to 

medical studies, whenever mind sees a happy or sad 

notification, it reacts like in the stress response and 

releases hormones. They may be happy hormones for 

the time being but they get exhausted by time. Still 

studies are on and we all know in our hearts that-Yes 

they exhaust the mental hormones for happiness due to 

overuse.

Messengers can create issues if we are too online. 

Patients will try to seek on message consultations 

which are neither good for the patient the doctor .You 

can get unduly busy and distracted with too much use. 

It so happens that whenever a message or information 

comes on WhatsApp and you think opposite, you tend to 

jump to reply and spoil the terms with colleagues which in 

a way is anti-social networking and not social 

networking.  

Video- It's good to teach and educate. Every surgery I do 

or every class I take or every nice video I see cannot be 

uploaded and shared on Youtube or other apps. There 

have to be restrictions to what I share. Everyone cannot 

be a Youtube / Tik-Tok star or a celebrity. One has to 

realize the limitations and control timely. What parents 

do kids will always follow. My life cannot be lived on 

small videos of life events whole life. It's way too 

mechanical for a happy life.

Meeting Apps – they have limitations as much as they 

have used. Every app uses a microphone and all your 

family information reaches the app company. The 

meetings are data and can have misuse potential and 

can be hacked. Put the mobile data of each app off after 

use. And use only standard meeting apps always. 

Media – Clicking your patient's disease or surgery pics 

and sharing without consent? There are rules and 

regulations for that and consent need to be taken. Many 

journals also ask for patient consent to sharing their 

data for research too! Those issues can make you get 

stuck in a brawl or a case with a patient. One should be 

careful.   

Screen Time – It's taking up our productive time of 

creation. Creative activity involves you physically, 

mentally and emotionally, e.g. cooking, painting, 

dancing, singing this all is being replaced by screen time 

for approximately 5/6 hours a day for medical persons 

(for most of us desktop & TV time is separate). It also 

creates a lack of value the physical alive world around 

us, we are losing interest in people as well as objects 

around us except the phone screen. Also the morning 

screen presence steals our exercise time and we are 

missing that 15-minute workout of the body. We are not 

helping in our family work and remain glued to screen as 

our families still are clueless as to pinpoint the new 

change.

While presenting, you don't read anything as you have a 

ready presentation on Google that you have 

downloaded and presented. But the information went 

into short-term memory and didn't increase a bit in your 

as well as listener's knowledge. One needs to read, 

make a presentation and then add extra content with 

help of Goggle. The learning should not be separate 

from presenting.  

Digital Eye Strain - Eye drying /pain in the eye? Needing 

artificial tears? Weakness of eyesight, twitching of 

facial muscles especially due to higher blue light 

exposure to eyes and also mental clouding or 
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confusion.  A small 2015 study found that when people 

are exposed to blue light in the evening hours, their 

bodies don't release as much melatonin, and their sleep 

cycles are delayed or disrupted.  

Normally Age-related macular degeneration (AMD) is 

the number one cause of sight loss in people over 50 

years old. According to the American Academy of 

Ophthalmology (AAO) can also increase at young age 

due to blue light exposure. A study published in the 

Indian Journal of Ophthalmology found that during 

COVID-19 lockdowns, for example, 32.4% of people 

studied used a blue-light-emitting device for 9 to 11 

hrs., 15.5% used 12 to 14 hours per day — a sizable 

increase in screen time, probably due to changes in the 

way people worked during the pandemic. To lower the risk 

of eyestrain and sleep disturbance set your screens to a 

“night shift” setting with warmer tones. You can also 

purchase blue-light-filtering screens to slip over your 

computer/phone screen.

The Flood of Academics - In this digital era, digital 

edition of journals or articles are freely available and we 

have the access to those. We cannot really say that they 

have any hazards. The only thing is the more you have 

the less you are able to read and grasp. It's good to have 

all accessible journals or academic websites and keep 

abreast with information. But in the vast sea of 

information, the feeling of achieving by writing an article 

is miniscule and the pleasure becomes micro-pleasure. 

Dear reader, it's just to mention that before it's too late 

decide what duration & what level of involvement is 

justified for you. Reboot yourself, disengage & fix the 

criteria which can minimize as well as optimize internet 

use especially social media use. Put it off, take a break, 

make a scheduled time for use, and indulge in all

pre-social media activities of the past.

Match Searching - for a medical professional match 

searching is eased by the availability of social media, 

simultaneously one needs to delete the profile once the 

work is done, one needs to manage the visibility of 

photos and data, as well as one, needs to cross-check 

the choices with help of physical meeting and 

verifications. They are double edged swords and 

beware that you are at the other-edge of that.

Advertising - while advertising yourself on digital 

platforms you need to follow the rules and regulations, 

otherwise medical council can raise concerns and you 

can be punished for the same. 

(The views expressed in this article are personal)

The only notification worth pinging is of screen time in 

your phone – let's put that on. I bet it's going to help in 

long run, reread this article if you sway away from the 

path of living your life properly just due to a small 

naughty thing called phone .

Rejuvenate hobbies and rejuvenate yourself. 

Reduce The Phone Usage, Walk With A Straight Neck!! 

Celebrity Shabana Azmi launches Radio Nuclide Therapy Ward at MHD
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Abstract

Objective: To study PCT levels in MIS-C, a non-

infectious condition.

Background: MIS-C (Multisystem Inflammatory 

Syndrome in Children) is a new evolving entity, seen 

especially in the pediatric age-group as a post-Covid 

condition. Various markers are raised including 

procalcitonin (PCT), which has been regarded as marker 

of bacterial infection in the past. 

Study Design and Participants:   Ours was a 

retrospective study of patients meeting the criteria of 

MIS-C. Demographic, clinical and lab parameters were 

collected. PCT levels were collected on day 1 (Pre-

treatment) and day 3 (post-treatment) in children 

presenting with MIS-C features. PCT levels were 

correlated with clinical signs of bacterial infection and 

blood culture.

Outcome: The study showed very high levels of PCT and 

other inflammatory markers in all MIS-C patients and 

its declining trend following MIS-C therapy. 

Results: The mean value of PCT was 33.2 ± 36.2 ng/ml 

compared to 16.7 ± 24.3 ng/ml on day 3. Serum Ferritin 

values were 1564.8 ± 2461.3 ng/ml and 723.3 ± 446.6 

ng/ml for day 1 & day 3 respectively. Similarly, the mean 

values of CRP were 187.6 ± 101.2 mg/l and 75.1 ± 76.7 

mg/l and mean values of D-dimer is 3.7 ± 3.3 mg/l and 

2.3 ± 1.9 mg/l on day 1 and day 3 respectively. All 

patients recovered without sequelae of MIS-C, and 

without prolonged antibiotics despite high initial

PCT levels.

Conclusion: PCT has been regarded as a marker of 

bacterial infection and its levels correlate with the 

severity of bacterial infection but in MIS-C, a non-

infectious hyper immune inflammatory condition, it 

represents a marker of inflammation rather than a 

serious bacterial infection.

Procalcitonin (PCT) is a biomarker that has been 

projected to differentiate between viral and bacterial 

infections (1). It is a pro-peptide of calcitonin, produced 

from the thyroid gland and extra thyroidal tissue in 

response to various pro-inflammatory cytokines (TNF-

alpha, IL-6 etc), bacterial endotoxin being the strongest 

stimulator of PCT. Based on various studies, PCT has 

been seen as a promising biomarker, especially in 

severe bacterial infections (2). Different cut-off levels 

have also been studied in various inflammatory 

conditions to differentiate between infectious and non-

infectious inflammatory responses the level >0.5 ng/ml, 

highly predicting bacterial infection as a cause of 

generalized inflammation (3). PCT has also been 

advocated to predict the severity of infections based on 

thier level is also touted as a biomarker of choice for 

antibiotic stewardship programmes (3).  It has been 

compared to other very frequently used biomarker like 

CRP, but PCT is seen as a better biomarkers to predict 

bacterial infections (4).

Introduction

MIS-C (Multisystem Inflammatory Syndrome in 

Children) is a hyper-inflammatory disorder in children 

and young adults which tends to occur in some, after 2-

6 weeks of acute COVID infection. The diagnosis of 

MIS-C is made based on multi-organ involvement 

associated with raised inflammatory markers. Various 

biomarkers- CRP, ESR, IL-6, pro-BNP and PCT are used 

in conjunction with clinical signs to make a diagnosis of 

MIS-C (5). The biggest dilemma while making a 

diagnosis of MIS-C is to rule out a bacterial infection, as 

most of the inflammatory markers are also raised in 

bacterial infections. The PCT value is considered very 

important in differentiating the infectious and non-

infectious cause of inflammation. We conducted a 

study to find out the value of PCT in diagnosing MIS-C 

and also its validity in predicting the chances of 

bacterial infection in this condition.

Procalcitonin in MIS-C: does it point toward
bacterial infection?

1 2 3 4 5
Gyanam Misra , Pramod Kumar , Amit Valbhani , Sneha Aggarwala , Nilotpol Ghosh , 

6 7 8 9 10
Naresh Kumar , Vikram Gagneja , Neeta Kejriwal , Himanshu Batra , Vikas Taneja
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AND two of the following:

Materials and methods

Study design and participants

This retrospective cohort study enrolled 14 patients 

meeting the inclusion criteria for MIS-C from April 2020 

to April 2021 at our Hospital. The inclusion criteria were 

as follows: Pediatric patients aged 1 month – 18 years 

who fulfilled the WHO criteria for diagnosis of MISC and 

after excluding other close differentials for similar 

presentations. Ethical clearance was taken from the 

Ethics committee of the hospital for this retrospective 

study.

WHO MIS-C case definition (5)

Children and adolescents 0–19 years of age with 

Fever >3 days

1.Rash or bilateral non-purulent conjunctivitis or 

mucocutaneous inflammation signs (oral, hands,

or feet).

2.Hypotension or shock.

3.Features of myocardial dysfunction, pericarditis, 

valvulitis, or coronary abnormalities (including ECHO 

findings or elevated Troponin/NT-proBNP),

4.Evidence of coagulopathy (by PT, PTT, elevated 

d-Dimers).

5.Acute gastrointestinal problems (diarrhea, vomiting, 

or abdominal pain).

AND

Elevated markers of inflammation such as ESR, 

C-reactive protein, or procalcitonin.

AND

AND

Data collection

No other obvious microbial cause of inflammation, 

including bacterial sepsis, staphylococcal or 

streptococcal shock syndromes.

Bacterial infection was defined according to clinical 

symptoms, increased white blood cell (WBC) count, 

PCT or C-reactive protein (CRP) levels, and positive 

results on bacterial culture.

Evidence of COVID-19 (RT-PCR, antigen test, or 

serology positive), or likely contact with patients with 

COVID-19.

Results

The continuous data was expressed as the mean 

± standard deviation and categorical data 

(number of subjects) were summarized as 

counts with percent.  For  analysis ,  the

biomarkers were done on day 1 and day 3 and 

where day 3 values are not present the nearest 

day available value was taken as the day 3 value.  

All the Figures were created in excel.

This study data was collected for 14 children who 

fulfilled WHO criteria for MIS-C. 71 percent of 

children were males, aged 1– 16  years with a 

mean age of 7.3 ± 4.6 years. All children had 

symptoms of fever. The mean duration of illness 

was 6.4 ±2.6 days and the mean duration of stay 

in the hospital was 6.7 ± 2.2 days. The average 

length of PICU stay was recorded as 4.4 ± 2.3 

days.

The mean value of Procalcitonin on day 1 was 

33.2 ± 36.2 ng/ml compared to 16.7 ± 24.3 ng/ml 

on day 3. The mean value of serum Ferritin was 

1564.8 ± 2461.3 ng/ml and 723.3 ± 446.6 ng/ml 

on day 1 and day 3 respectively. Similarly, for CRP 

the mean values were 187.6 ± 101.2 mg/L and 

75.1 ± 76.7mg/L corresponding today 1 and day 

3.  The mean value for D-dimer was observed on 

3.7 ± 3.3 mg/L on day 1 compared to 2.3 ± 1.9 

mg/L at day 3. 

Statistical analysis

Demographic, clinical and laboratory data were 

obtained from electronic medical records using a 

data collection form. Laboratory values of white 

blood cell counts & differential along with CRP, 

and PCT on day 1 and day 3, where day 1 is the 

day of diagnosis and initiation of therapy (IVIG/ 

steroid) and day 3 is after 48 hours of therapy and 

blood culture report at day 5 were collected for all 

p a t i e n t  w i t h  f i n a l  M I S C -  d i a g n o s i s . 

Chemiluminescence was used to measure the 

PCT concentration.

Table 1. 

Values of PCT, D-Dimer, Ferritin & CRP on Day 1 

and 3 of admission in Mean ± SD.

Bio Marker (Mean ± SD)

Day 1 Day 3

Procal 33.2 ± 36.2 16.7 ± 24.3

D-Dimer 3.7 ± 3.3 2.3 ± 1.9

Ferrit in 1564.8 ± 2461.3 723.3 ± 446.6

CRP 187.6 ± 101.2 75.1 ± 76.7
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Discussion

Inflammatory markers like CRP, Serum Ferritin, IL-6, and 

TLC with differential have been found to be are useful 

markers to diagnose the novel condition MIS-C, which 

occurs after exposure to COVID infection especially in 

pediatric age group (8). Few of the studies have also 

checked PCT levels along with other inflammatory 

markers and have found it to be raised to very high 

levels in this condition (9, 10). Our study showed the 

mean values of PCT on day 1 of admission were 33.2 ± 

36.2 ng/ml. 

In a meta-analysis where 39 observational studies were 

reviewed with total number of 662 subjects of MIS-C, 

312 subjects had been tested for PCT level as well. The 

mean levels were 30.5 +-2.1 ng/ml. In the past, 

procalcitonin was used to distinguish between bacterial 

& viral infections. Higher levels correlated more with 

bacterial infections, while viral infections maintained  

normal or slightly elevated PCT levels (11). Patients 

with bacterial septic shock classically had a PCT level 

>0.10 ng/mL (12). An average PCT level of 30.5 +_ 2.1 

ng/mL puts into perspective the level of systemic 

inflammation seen in MIS-C cases (13), suggesting PCT 

a marker of inflammation rather than bacterial infection 

in MIS-C cases. As seen in our study, this review also 

highlights raised TLC with associated neutrophilia, and 

raised CRP among other markers of inflammation, 

suggesting only non- infectious nature of inflammation 

in MIS-C. Based on this, we propose that PCT in MIS-C 

can be regarded as a marker of inflammation & should 

not only be used to decide about escalation/ de-

escalation of antibiotics.

We report a cohort of 14 patients who fulfilled the 

criteria for MIS-C diagnosis as per WHO definition. PCT 

has been regarded as one of the sensitive markers to 

predict bacterial infections in comparison to CRP (6). Its 

levels have also been associated with the severity of 

infection & prognosis (7). However, in our study PCT 

levels tend to correlate with noninfectious causes of 

inflammation rather than predicting sepsis, as our all 

patients had negative bacterial cultures. All our patients 

were treated with a combination of antibiotics, steroids 

& intravenous immunoglobulin. Antibiotics were 

stopped in all patients once final blood culture reports 

came negative and patients became afebrile. Though 

patients were continued on steroids for 4-6 weeks, none 

of our patients showed any signs of bacterial infection 

throughout their follow-up, suggesting that PCT was a 

marker of inflammation in our cohort & not of infection. 

Higher levels of PCT 2.3+/- 3.0 ng/ml comparable to 

that in bacterial sepsis have been reported in Kawasaki 

Disease, which is also an inflammatory condition 

characterized by generalized micro vasculitis with 

special predilection for coronary arteries (14). MIS-C, 

although phenotypically similar to Kawasaki disease, is 

a separate clinical entity. However, in both diseases, 

high levels of PCT are suggestive of being an 

inflammatory marker.

We treated all our patients with combination of 

antibiotics, steroids & immunoglobulin therapy & also 

checked PCT levels 48 hrs after our treatment protocol. 

The PCT levels had gone down to 16.7 ± 24.3 ng/ml on 

day 3 after the above therapy for MIS-C. None of our 

patients had positive blood cultures so antibiotics were 

stopped & only steroids were continued. During

follow-up of these patients, we did not encounter any 

bacterial infections.

Our study is very small to conclude or refute on the 

validity of PCT as the only sepsis marker, we need more 

data especially in non- infectious causes of 

inflammation like MIS-C where it becomes the marker 

of inflammation rather than bacterial sepsis. With 

repeated waves of COVID infection, there are chances of 

MIS-C happening post each wave, especially in the 

pediatric age-group. PCT may be regarded as 

inflammatory marker and the use of antibiotics may be 

avoided once we are sure of MIS-C diagnosis. 

Procalcitonin is a known biomarker for predicting 

bacterial infection. Higher levels tend to correlate more 

with bacterial infections but in the diagnosis of MIS-C, it 

acts as a marker of inflammation of non- infectious 

origin. Its level should not be regarded as an indication 

to start antibiotics.
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Abstract

Introduction

The advent of PET CT imaging has been a landmark 

moment in cancer care. The benefits of this imaging 

tool are also of significant use in Radiation therapy. Its 

uses include better staging, more accurate treatment 

planning, and follow-up evaluation of patients. The 

present article presents a brief snapshot of the 

technology and its application in Radiation Oncology. 

Significant strides in radiation oncology have been 

made possible by improved delineation of tumor 

masses by imaging techniques and the use of more 

precise radiation delivery systems. The introduction of 

three-dimensional conformal radiotherapy (3DCRT), 

intensity-modulated therapy (IMRT), and stereotactic 

radiotherapy (SRT) have defined a new era in the 

evolution of precision radiotherapy planning. This has 

made the delivery of present-day radiotherapy very 

precise and conformal. However, proper tumor 

treatment requires good delineation and contouring of 

the gross tumor volume (GTV) and the clinical target 

volume (CTV). There have been some parallel advances 

in radiology and imaging, including the advent of spiral 

computed tomography (CT), magnetic resonance 

imaging (MRI), and functional imaging. 

PET imaging- Principles 

Biological imaging is a new tool in radiological and 

imaging techniques. It has the unique advantage of 

revealing spatial biology distribution including 

clonogenic density, radiosensitivity, tumor proliferation 

rate and functional importance. (1) It includes positron 

emission tomography (PET), followed by other 

modalities such as single-photon emission computed 

tomography (SPECT) and Magnetic resonance 

spectroscopy (MRS). This article reviews the role and 

contribution of PET in conformal radiation delivery.  

Positron emission tomography (PET) provides the 

unique opportunity and means of imaging biological 

processes in-vivo. PET imaging can be used solo or 

integrated with computed tomography (CT). The final 

The principle of PET imaging is straightforward. PET 

uses a molecular imaging probe,  typical ly a 

radiopharmaceutical agent. The radiopharmaceutical 

typically constitutes a targeting component which 

could be an antibody, a small molecule or a peptide and 

signaling component which is a radioisotope capable of 

positron emission such as C-11, N-13, O-15 or F-18. 

The latter targets a specific feature of malignant 

physiology like glycolysis, apoptosis, cell proliferation, 

or the expression of a specific receptor-like 

somatostatin receptor or prostate-specific membrane 

antigen (PSMA). The radiopharmaceutical is injected 

into the patient tracer and attaches to the specific 

target. The patient is then scanned by the tomographic 

system capable of detecting the positrons emitted by 

the radiopharmaceutical. 

One of the most common radiopharmaceuticals used in 

oncology is F-18 labeled FDG (Fluoro-deoxy glucose). 

PET imaging using FDG takes advantage of one of the 

hallmarks of cancer, namely the Warburg effect: 

increased glucose metabolism and conversion of 

glucose carbon to lactate of cancer cells compared to 

normal cells (2,3). This high glucose metabolism in 

malignancies is mediated via an increased expression 

and activity of glucose transporters (GluT) in the cell 

membrane and changes in the expression and activity 

of the enzyme Hexokinase. (4,5) This alteration in 

glucose metabolism represents one of the early events 

in carcinogenesis (6). Increased FDG uptake has been 

associated with increased mitotic activity, with the 

degree of uptake being a surrogate marker of biological 

aggressiveness. FDG is one of the most ubiquitous 

radiotracers in oncology today and is often used as a 

biological marker in radiation treatment planning. 

The imaging of glycolytic metabolism using FDG serves 

as a rather versatile target for bioimaging. The imaging 

of hypoxia, cell proliferation, angiogenesis, apoptosis 

and gene expression leads to identifying different areas 

of a biologically heterogeneous tumor mass that can 

result is a three-dimensional (3-D) image of the area of 

interest combined with the distribution of the biological 

process. 
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The rationale for biologically conformal radiation therapy

The advent of PET/CT has resulted in the use of CT data for 

anatomic delineation and attenuation corrections. 

Additionally, sophisticated PET/CT fusion software is 

available for interpretation.

individually be targeted using intensity-modulated 

radiotherapy (IMRT). In addition, a biological dose 

distribution can be generated, the so-called dose painting. 

For treatment planning in radiotherapy, PET offers advantages 

in terms of tumor delineation and the description of biological 

processes. The most fundamental difference between PET 

compared with conventional radiologic imaging such as 

computed tomography (CT) and conventional MRI is that the 

former deals with the metabolic or functional aspects of the 

tumor while the latter predominantly assess the tumor's 

anatomical features such as size, shape and density.

Radiation oncology treatment plans has been designed to 

enable one to deliver the highest possible dose to the tumor 

and the adjacent critical region while safely treating the 

normal tissues by respecting their tolerance limit, as defined 

according to both dose and volume. Conventional wisdom 

and tradition have dictated that there should be dose 

uniformity within the PTV in external beam treatment 

planning. However, with advances in imaging 

and bioimaging ability to visualize hypoxic zones 

and radio-resistant cells, the concept of uniform 

dose delivery is increasingly being questioned. 

Biological imaging can determine the areas of 

hypoxia, cell proliferation, angiogenesis, 

apoptosis, and gene expression. This can lead to 

identifying a biologically heterogeneous tumor 

mass that can be targeted differentially using 

intensity-modulated radiotherapy (IMRT) (7,8) It 

has been suggested that it may be beneficial to 

produce non-uniformity within the PTV, 

escalating the dose in areas that are hypoxic and 

thereby maximizing the chances of locoregional 

control (7,8). It can be hypothesized that an 

increase in radiation dose to the tumor will 

significantly improve outcomes, especially to the 

biologically active parts within the tumor. A 

nonuniform CTV delineation can be used by 

introducing a biological target volume (BTV) 

within the GTV. This margin reduction leads to a 

reduction in treatment volumes. Further 

escalation of the dose can therefore be 

considered.

(Figure) Present-day tools such as IMRT can deliver nonuniform dose patterns by design. It can "dose paint" and 

"dose shape" the complex target volumes.
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The contribution of biological imaging modalities such 

as PET, MRS, and SPECT to target volume delineation 

depends on the sensitivity and specificity of each 

modality compared to the existing imaging tools such 

as MRI and CT scans. It is possible to consider a site in 

which PET has a higher sensitivity than CT or MRI for a 

particular tumor or site, and it is critical to include all the 

tumor tissue (even perhaps at the cost of having some 

normal surrounding tissue). The final target, in this 

case, should include the volume showing increased PET 

uptake, even if it means going out of CT/MRI delineated 

volume. Similarly, assume that PET or other biological 

imaging tools show a higher specificity for a particular 

site (i.e. only the areas that are sure to be tumor will be 

included in tumor volume). In that case, it can be used to 

spare the critical adjacent areas from unnecessary 

irradiation. Biologically conformal radiation therapy 

(BCRT) thus incorporates patient-specific biological 

information and provides an excellent means to 

individualize radiation treatment truly. 

Limitations of PET

While it has several advantages, PET still has a limited 

resolution, which contributes significantly to image 

blur. While some improvement may be possible due to 

hardware improvements, the factors related to tissue 

density and atomic structure can likely be refined only 

to a limited extent. Yet, there is no doubt that the 

elementary power of PET lies in its potential to express 

the biochemical and functional data which other 

diagnostic facilities lack. To take care of drawbacks, 

novel PET/CT fusion software is available, which can be 

used for interpretation. The majority of the latest 

PET/CT units use thin-slice imaging and intravenous 

contrast. Surti et al. have tried developing ultra-thin 

crystal detectors arranged in small groups and the 

development of electronics that incorporate time-of-

flight calculation procedures (10). With the emergence 

8. Neff T, Kiessling F, Brix G, Baudendistel K, 

Zechmann C, Giesel FL, Bendl R. An optimized 

workflow for integrating biological information into 

radiotherapy planning: experiences with T1w DCE-

MRI Phys Med Biol. 2005; 50: 4209-23.
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of 64-slice CT units, the near future will undeniably 

consolidate PET as an indomitable element in 

d iagnosing ,  staging ,  and managing var ious 

malignancies. Also, since PET-based planning is in its 

infancy, it will initially need the assistance of a nuclear 

medicine specialist until radiation oncologists become 

more comfortable in reading and interpreting PET scans 

and targets (11). To summarize, PET CT has immensely 

contributed to furthering the cause of high-precision 

radiotherapy. Further developments in this technology 

shall correspondingly improve control and survival 

rates.
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aerobic glycolysis? Nat Rev Cancer. 2004; 4: 891-9.
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RT necrosis (pseudo 
progression) versus true 
recurrence

1. More appropriate 
staging of disease
2. Detecting metastatic 
disease

Better delineation of 
tumor and regional nodes
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Why is it so dark and whispering frightening noises?

Why are all doors and windows closed and no light?

Is it hell or am I secluded in a cell of a prison?

Why am I growing from childhood to this derision?

What might give me a lease on life, Yoga, exercise, or sleep?

Or EPAs, creatinine, serotonin uptake blockers, or empathetic therapist?

Or my rescue kit is hidden in orthodox premises of discipline!

I curse my vagabond self who wants to hide in the darkest cave!

Am I anorexic or bulimic or sick of the thought of life?

I am silent as my ears are deafened and my tongue is paralyzed!

As if I was punished to get terrifying nightmares and sleepless nights!

Or am I a defeatist, eternally pessimist, to whom everyone despised?

I just want to kneel and cry out loudly, inconsolably, why, why?!

Why is it beyond my scope and hope to be happy for a while?

I am becoming numb, losing any emotions, God, I don't trust you!

Stay away, you have ruined my dreams, ambitions, and goals;

It is an existential disgust; I want to have some rays of hope;

I am mumbling,  chanting, and trying to befriend myself!

I am in search of a friend within, who is empathetic to myself,

Who can untie me and open the doors to light this damn shady place?

There is something whirling inside, shaking me, to get dazed?

I am caged, enslaved, shackled, in real or my mind is playing games?

As if someone strangulating me and taking away the air fresh!

But death is a solace if I am salvaged from this lingering distress;

Life is so painful that I don't want to breathe or eat or rest!

Mom,

I am now sick of spiders,  snakes, and my own deep dismay;

Can I hold your hand to get a peaceful moment if not a day? 

Does God still live in your blessings Mom, when you pray?

I am lost in this hell called “depression” would you please take me away

to the beautiful world of pure love with fringes of scolding and discipline!

A life of heaven stays in your realm, where I can walk through free,

if you let me?

Depressed:
Part 1.- Adolescent (Son’s) side

Dr. Smita Mishra
   Pediatric Cardiology
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Located on the Ground floor, it is strategically planned to 

provide easy and uninterrupted access from outside for the 

transfer of patients on stretchers or wheelchairs, and also 

has a dedicated path for an ambulance and private 

vehicles.

The Centre is reputed to respond the fastest in times of 

accidents, heart attacks, paralytic strokes, and other 

life-threatening circumstances, thus proffering 

optimum chances of survival and recovery to the 

affected. At Manipal Hospital, Jaipur strictest 

adherence to evidence-based treatment protocol 

results in not more than 0.5% of the emergency cases 

requiring a revisit for further treatment.

The emergency department is backed by a team of 

qualified and highly experienced consultants, trained in  

BLS & ACLS Certified nurses, paramedics, housekeeping 

and security, committed to providing quality emergency 

care, and team that works together to ensure the highest 

level of comprehensive care for emergency & trauma 

cases.

all. The Centre for Emergency & Trauma at Manipal 

Hospital, Jaipur is a 14 bedded state-of-the-art facility 

dealing with a wide spectrum of patients with acute and 

life threatening emergencies for initial evaluation, 

resuscitation, treatment, investigation, stabilization, 

monitoring and disposition.

The Emergency Department has a meticulous teaching 

program for doctors, nurses and paramedics and also 

conducts teaching programs for medical professionals 

and lay people in first aid, life support, and various areas 

of public health importance, as a part of community 

outreach activities.

At Manipal Hospital's Centre for Emergency & Trauma, 

we imbibe the hospital's philosophy of 'Good Health for 

All' & aim to provide timely, efficient, & affordable care to 

Manipal Hospital Jaipur

Abstract

Emergency Medicine (EM) is a relatively new specialty 

within medicine that is expanding at a phenomenal 

pace throughout the globe. Within the international 

community, leaders in medicine, health economics, 

public health, and government have recognized the 

need to develop systems that respond to acute medical 

and surgical emergencies, and emergency medicine is a 

unique discipline and independent specialty with a 

unique body of knowledge to respond to this life-

threatening events. Many countries have already 

recognized the specialty of EM and offer specific 

training programs to develop a cadre of physicians with 

the knowledge and skills to care for patients presenting 

with emergent medical problems. India has initiated a 

few training programs at a limited number of 

institutions, but an enormous critical need still exists to 

train many more Emergency Physicians for the nation's 

large demand for these healthcare providers.

An Emergency can strike anyone, anywhere, anytime. 

This is an undeniable universal truth that a few minutes 

can mean the difference between life and death. The 

only thing standing in between is timely medical care. 

Most people do not plan for a medical emergency, 

although everyone may have one at a point time in their 

lives.

Emergency Medicine Overview in India
1

Malaya Kumar Mishra
1Associate Consultant & Head, Department of Emergency Medicine, Manipal Hospital, Jaipur

Chest Pain 35 - 40% of the cases >95 % of the cases
Door to ECG time
LESS THAN 10 MINUTES 

Acute Ischaemic Stroke 25 - 35 % of the cases >75 % of the cases
Door to Thrombolysis time
LESS THAN 60 MINUTES 

Door to Doctor time 0 - 120 minutes 0 - 10 minutes

Heart Attack (Acute STEMI) 50 - 75 % of the cases >85 % of the cases
Door to Balloon time
LESS THAN 90 MINUTES 

Revisit to A&E with similar  3 %of the cases <0.5 % of the case
complaints within 72 hours 

INTERNATIONAL BENCHMARK GLOBAL STANDARDS MANIPAL HOSPITAL PERFORMANCE
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Emergency Medicine is a relatively new specialty 

throughout the world. 2017 marked the 50th year of 

inception of emergency medicine in the United 

Kingdom, the 50th year of the American College of 

Emergency Medicine, and the 56th of the inception of 

emergency medicine in the United States. In India, 

emergency medicine gained official recognition as a 

specialty from the Medical Council of India in 2009. The 

need for emergency medicine in India is immense, 

particularly in consideration of the changing burden of 

disease. Consider this reality: there are likely more 

myocardial infarctions in India than any other country in 

the world, and ischemic heart disease is the leading 

cause of death in India. Injury is the second most 

common cause of death after the age of 5 in India, and it 

is estimated that in 2016, 415 people die each day due to 

road traffic injuries, including 29 children. 

This number represents a staggering 32% increase in 

road traffic fatalities since 2007.Communicable 

diseases persist throughout the country, with 

persistently high burdens of disease secondary to 

malaria and tuberculosis, while non-communicable 

diseases (heart attacks, stokes, asthma, chronic lung 

disease, pregnancy-related deaths, etc.) account for 

57% of mortality among 30 – 69 year olds. While primary 

prevention and vertical programs are essential to 

managing the burden of both communicable and non-

communicable diseases, they do not provide the 

complete solution. For many people, particularly the 

vulnerable and those with limited access to healthcare, 

their first encounter with the healthcare system is 

during an acute illness or injury. For these patients, the 

emergency care system provides life and limb-saving 

interventions during the acute event while also serving 

as a gateway to secondary care and an initial contact 

point for implementing primary prevention strategies. 

Before prior to the 1960s, emergency care was delivered 

in a disorganized manner by any willing physician or 

surgeon in casualty departments across the world. 

Emergency Medicine in India

The Indian Context 

Most viewed this work as burdensome and as an 

interruption in their career progression. However, since 

then, emergency medicine has rapidly evolved and 

established itself as a key specialty gaining recognition 

throughout the world with over twenty international 

journals related to emergency medicine in publication. 

The key strength of emergency medicine lies in its 

horizontally integrated structure which incorporates 

Emergency Medicine Capacity Building

The need for Emergency Medicine training in India 

cannot be overstated. The current scenario of 

diminished staffing models and training programs is a 

cr iminal  miscalculat ion toward meet ing the 

fundamental right to health and life for the citizens of 

India. The most pressing priorities at this time are 

essential to elevating the specialty include: 

• Current system of training in Emergency Medicine in 

India requires a comprehensive inspection to 

evaluate feasibility, efficacy, evaluation, training, and 

recruitment, and determine best practice strategies 

for filling the existing positions, assuring the quality of 

training, and expanding to fill dramatic training need. 

Strategic Priorities

key knowledge and skills of traditional specialties, 

along with advanced resuscitation skills that focus 

exclusively on dealing with the acutely ill and injured. A 

well trained emergency physician has capacity to 

effectively care for any patient that arrives at the 

hospital, providing potentially life-saving interventions 

in a timely fashion while providing the link to the rest of 

the health care delivery system. The efficacy and value 

of Emergency Medicine been proven, and the saved 

lives of patients every day continue to make the case. 

Emergency medical care augments specialty care by 

allowing the specialist to focus on specialty care, 

knowing that timely initial critical emergency evaluation 

and stabilization has been addressed by the emergency 

medicine trained physicians. 

A new model for India – The health care sector is 

actively growing in India, partially responsive to the 

shifting burden of the disease combined with rising 

income level, greater health awareness, and improved 

access to insurance. This growth is occurring in both 

the private and public sector, and is expected to 

continue and likely accelerate. The constitution in India 

supporting the preservation of human life has resulted 

in a legal framework requiring the provision of 

emergency care to all people in both the private and 

public health care system. Hospitals are thus required 

to provide much needed emergency services, yet 

desperately struggle to meet the recruiting needs to 

provide appropriately trained physicians and nurses to 

staff these emergency departments. The traditional 

model of staffing these emergency and casualty 

departments with medical officers who are often 

transient staff is simply unviable and unacceptable.
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• Broader faculty development and definitions of 

qualified faculty are essential to allow those 

practicing EM physicians to spread their knowledge 

and experience. 

• International collaborative partnerships training 

programs including the MEM program should be 

recognized as important to building capacity in the 

face of the immense need for trained physicians. 

The capacity for EM training programs needs to 

dramatically increase in India and ALL existing 

training programs should undergo rigorous outside 

review by a panel of academic EM experts utilizing 

agreed - upon stringent program evaluation tools. 

• Grandfathering clause for EM physicians is 

necessary to elevate the specialty and provide 

pathways for further expansion of education and 

training goals.

1. International Emergency Medicine | The Ronald 

Reagan Institute: The Department of Emergency 

Medicine at GW has a long history of working with 

international partners to build the specialty of 

Emergency Medicine and Emergency Medical

systems. 
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in the 21st century, expert emergency medical care 

in India is restricted to cities & metropolises alone. 
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4. EMAINDIA: EMA is an organized Guild of 

Emergency Leaders in Health and Medicine 

Working towards the provision of quality 

emergency care across India. https://emaindia.net 
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Celebrity Mandira Bedi launches Vatsalya - Mother & Child Care 
at Manipal Hospital Jaipur
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Obstructive Sleep Apnea- A Silent Killer
1Davinder Kundra

1Consultant, Department of Respiratory Medicine and Pulmonology

Abstract

Obstructive sleep apnea (OSA) is a disorder of the 

control of breathing in which repetitive collapse of the 

upper airway during sleep leads to frequent apneas/ 

hypopneas with cyclic oxygen desaturation and 

arousals. The affected patients suffer from an 

increased tendency to fa l l  asleep,  impaired 

concentration and reduced quality of life. The 

consequences, of OSA also include an increased risk of 

cardiovascular diseases, stroke as well as vehicular 

accidents. The diagnosis is confirmed by sleep study. 

The most important treatment for OSA is the nightly 

application of continuous positive pressure (CPAP) via 

a nasal or mouth-nose mask, which usually leads to a 

rapid improvement of the symptoms.

Obstructive sleep apnea is sleep - disordered breathing 

and a potentially serious sleep disorder. It causes 

breathing to repeatedly stop and start during sleep. 

Sleep - disordered breathing includes an abnormal 

respiratory patterns like obstructive apnea, hypopnea, 

respiratory effort - related arousals or central sleep 

apnea-hypopnea syndrome leading to altered gas 

exchange in the respiratory tract. (1) There are several 

types of sleep apnea, but the most common is 

obstructive sleep apnea. This type of apnea occurs 

when throat muscles intermittently relax and block the 

airway during sleep. A noticeable sign of obstructive 

sleep apnea is snoring. Many people may not think of 

snoring as a sign of something potentially serious, and not 

everyone who snores has obstructive sleep apnea. With 

obstructive sleep apnea, snoring usually is loudest when 

the patient sleeps on the back, and it quietens when the 

patient turns on the side.

Signs and symptoms of obstructive sleep apnea include 

excessive daytime sleepiness, loud snoring, observed 

episodes of stopped breathing during sleep, abrupt 

awakenings accompanied by gasping or choking, 

awakening with a dry mouth or sore throat, morning 

headache, difficulty concentrating, mood changes, 

depression or irritability, high blood pressure, night time 

sweating and decreased libido.(1)

Obstructive sleep apnea occurs when the muscles in 

Review

Patients with OSA have difficulty concentrating and find 

themselves falling asleep at work while watching TV, or 

even when driving. They may also be at higher risk of 

work-related accidents. Children and young people with 

obstructive sleep apnea may do poorly in school and 

commonly have attention or behavior problems. Many 

people with obstructive sleep apnea develop high blood 

pressure (hypertension), which can increase the risk of 

heart disease, coronary artery disease, heart attack, 

heart failure and stroke and abnormal heart rhythms 

(arrhythmias). These abnormal rhythms can lower 

blood pressure and could lead to sudden death. Loud 

snoring can keep those around from getting good rest  

and many bed partners of people who snore are sleep 

deprived as well. People with obstructive sleep apnea 

may also complain of memory problems, morning 

the back of the throat relax too much to allow normal 

breathing. When the muscles relax the upper airway 

narrows and breathing may be inadequate for 10 

seconds or longer. This may lower the level of oxygen in 

blood and cause a build-up of carbon dioxide. The Brain 

senses this impaired breathing and briefly causes 

arousal from sleep with snorting, choking or gasping 

sound so that patient can reopen the airway and 

breathe. This awakening is usually so brief that the 

patient doesn't remember it. This pattern can repeat all 

night long leading to sleep fragmentation and poor 

sleep quality which make a patient feel sleepy during 

waking hours. People with obstructive sleep apnea may 

not be aware that their sleep was interrupted. Many 

people with this type of sleep apnea think they slept well 

all night. Prevalence of OSA in India is 2.4% to 5% in males 

and 1 to 2 % in females which seems to be increasing with 

increasing comorbidities among patients. (2)

Anyone can develop obstructive sleep apnea. Usually 

excess weight and medical conditions that are 

associated with obesity, such as hypothyroidism and 

polycystic ovary syndrome, increase the risk of 

developing OSA. However, thin people can develop the 

disorder, too. Other risk factors narrowed upper airway, 

enlarged tonsils or adenoids, high blood pressure 

(hypertension), chronic nasal congestion, smoking, 

Diabetes, male gender, family history of sleep apnea, 

and Asthma.
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headaches, mood swings and a need to urinate 

frequently at night (nocturia). (3)

Th e  g o ld  s tan d ard  meth o d  o f  d iag n o s is  i s 

Polysomnography. During this sleep study the patient is 

hooked up to equipment that monitors heart, lung and, 

brain activity, breathing patterns, arm and leg 

movements, and blood oxygen levels while  asleep. This 

test can be done in the sleep laboratory of a hospital or 

at home. This sleep study can also help rule out other 

sleep disorders that can cause excessive daytime 

sleepiness but require different treatments, such as leg 

movements during sleep (periodic limb movements) or 

sudden bouts of sleep during the day (narcolepsy). (4)

Patients undergoing routine check-ups with snoring, 

daytime sleepiness, obesity, hypertension, motor 

vehicular accident, congestive heart failure, coronary 

artery disease, stroke, dysrhythmias, Pulmonary 

hypertension, and high - risk preoperative cases should 

be evaluated for OSA. Drivers, air pilots, railway drivers 

and heavy machinery workers must be evaluated for 

OSA if snoring, daytime sleepiness or obesity is 

reported.

Treatment includes lifestyle changes like losing weight, 

exercising regularly, avoiding alcohol before bedtime, 

and avoiding taking sedative medications such as anti-

anxiety drugs or sleeping pills without a prescription. 

The Mainstay of treatment is continuous positive 

airway pressure, or CPAP to keep upper airway 
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Surgery is usually considered only if other therapies 

haven't been effective or haven't been appropriate 

options like jaw surgery (maxilla-mandibular 

advancement), nasal surgery to remove polyps or 

straighten deviated nasal septum or remove enlarged 

tonsils or adenoids. A Surgical opening in the neck 

(tracheostomy) may be needed if other treatments have 

failed and the patient has severe, life-threatening 

obstructive sleep apnea. (4) 

passages open. Other adjunctive therapies are 

mouthpieces (oral devices) in mild OSA to thrust the 

lower jaw forward during sleep. (4)

Celebrity Mandira Bedi Celebrates Mothers Day at MHD
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Emphysematous Pyelonephritis in a patient with 
Type-2 Diabetes Mellitus: Case Report

Nitin Kumar

Abstract

EPN is a necrotizing infection of renal parenchyma, 

collecting system as well as surrounding tissue with a 

hallmark of gas within these structures. In earlier 

studies Mortality rate was as high as 80%. However, in 

recent studies, mortality rate among EPN, has 

significantly decreased to 25%. Major Factors 

implicated in the pathogenesis of EPN are gas - forming 

bacteria, high glucose levels, and impaired renal 

function. The most common causative bacterial 

pathogens are Ecoli (68%). EPN can be successfully 

managed conservatively for earlier Grade-1 and 2. 

However for grade-III and IV often poor response leads 

to escalation of t/t along with Urological Intervention. In 

this review, we analyzed risk factors, pathogenesis, 

classification, prognostic factors and outcome.

Introduction

Infections are common in patients with Type-2 

diabetes with the urinary tract being the most frequent 

site (1-2), often associated with obstruction. Good 

control of diabetes has been recommended as a means 

of decreasing this r isk (3).  Emphysematous 

pyelonephritis (EPN) is an acute necrotizing infection 

that results in gas within the renal parenchyma, 

collecting system, as well as surrounding structures 

with a hallmark of the presence of gas within these 

structures (4,5). EPN commonly occurs in females, 

debilitated immune-deficient individuals, and patients 

harboring an obstructed urinary system with infective 

nidus. (8) It is a life-threatening infection with a 

mortality rate as high as 80% in earlier studies. (9) Most 

of the cases do recover with early medical management 

or some of the patients require intervention in the form 

of Urinary diversion and grade -IV cases may require 

Nephrectomy. 

Four factors believed to underlie the pathogenesis of 

EPN include gas-forming bacteria, high tissue glucose 

concentrations, impaired tissue perfusion, and 

defective immune response which occurs in DM. (7) 

The high tissue glucose level acts as a substrate for the 

microorganisms such as Enterobacteriacae to produce 

hydrogen (H2) and carbon dioxide (CO2) by mixed acid 

fermentation of glucose. First case of EPN was reported 

by Kelly and MacCallum in 1898. (6) The most common 

causative pathogens are E-coli 68% and Klebsiella 

pneumoniae 29%. (10)

The severity of EPN has graded as per the Huang (14) 

classification. According to this classification,

• Class 1 EPN is defined as gas in the collecting system 

only.

• Class 2 as gas in the renal parenchyma with no 

 extension to the extrarenal space.

• Class 3A as an extension of gas or abscess to the 

 perinephric space.

Case Study

There are certain poor prognostic factors like 

thrombocytopenia, renal failure, hematuria, altered 

consciousness, shock on initial presentation, need for 

emergency hemodialysis, severe hypoalbuminemia 

(serum albumin <3 g/dl), polymicrobial infections, and 

extension of infection to the perinephric space. The 

treatment includes early adequate fluid resuscitation, 

rapid control of glycemia through insulin infusion, close 

clinical and biochemical monitoring, electrolyte 

management, initiation of potent antibiotics, and 

percutaneous catheter drainage (if required) based on 

the class of EPN. The antibiotics included a third-

generation cephalosporin, or carbapenems, and a 

fluoroquinolone;

• Class 4 as bilateral EPN or EPN in a solitary kidney.

• Class 3 B as an extension of gas or abscess to the 

 pararenal space, and

53 yrs Male, K/n case of Type-2 Diabetes - Uncontrolled 

- HbA1c 11.2 % , Chronic Alcoholic, admitted with H/o 

High - grade fever with chills, pain abdomen, decreased 

oral intake and decreased urine output. On evaluation 

had severe renal failure, Tlc > 18000, Hyperkalemia and 

Thrombocytopenia. Radiological CT Abdomen showed 

Left small Kidney with Ac on Chronic Pyelonephritis 

changes, Right kidney bulky with extensive air in 

collecting system extending upto parenchyma.
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Treatment focused on fluid resuscitation, glycemic 

control, electrolyte management and systemic 

antibiotics for E. coli Carbapenem, Hemodialysis 

sessions. Urinary diversion with Rt sided DJ stenting 

was opted because of a possibility of some degree of 

obstruction. Unfortunately on fourth day of Hospital 

admission patient arrested.

Discussion

Our patient had poor glycemic control before getting 

EPN as reflected by high average HbA1c. Apart from 

DM, our patient had no significant predisposing factors 

such as obstructive uropathy for the development of 

EPN. The treatment of EPN is controversial. 

Traditionally, early nephrectomy has been considered 

the treatment of choice in EPN. (11) However with the 

availability of better imaging modalities, potent 

antibiotics, and image-guided drainage, an initial 

conservative approach is appealing. (12)

EPN is  an uncommon necrot iz ing infect ion 

predominantly seen in patients with diabetes. Our 

patient was having Uncontrolled Diabetes, Alcoholism 

with a common presentation of Pyelonephritis. But he 

had a severe renal failure because of already had small 

scary Left Kidney. According to Huang classification, 

our patient had Class IV Pyelonephritis. He was 

managed as per guidelines but explained the family 

about the option of Urinary diversion vs Nephrectomy 

under high risk.

In 1996, Chen et al. reported that antibiotic therapy 

combined with CT-guided percutaneous drainage was 

an acceptable alternative to nephrectomy. (13) In that 

2. Shah BR, Hux JE. Quantifying the risk of infectious 

diseases for people with diabetes. Diabetes Care 2003; 

26: 510-3.

6. Kelly HA, MacCallum WG. Pneumaturia. JAMA 1898; 

31: 375-81.

EPN is a life - threatening necrotizing infection. In our 

case mortality risk was high because of Grade IV EPN, 

severe renal failure at the time of presentation requiring 

urological intervention and RRT. But timely intervention 

and conservative medical management can prevent 

mortality.
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Depression: 
Part 2: The Mother’s Side

Those ancient scars burn in your angst, and I can feel a slap on my cheeks; 

O, my closest grown-up friend, I lost you to this mistrust and disbelief;

“It’s depression that weaves a cobweb.” A doctor would say;

How you are imprisoned within, now  I can see!

‘Yes, my son, It’s the darkness like moonless dusk,

covering you and your path and letting you be blinded!

It's a harrowing tale of lost dreams and fights within,

While the sun is rising, you keep holding black clouds, in!

I see your relentless struggle in the assumed darkness!

My brave son, Often, I see you battling with invisible monsters.

My heart cries and My hands reach out to hold your shoulders,

to let you know that dark would go and the light is still there!

Only if you know to carry the torch of trust till the tunnel is over!

But you have dodged your faith and mystical trust eludes us both!

My scolding and pushing you in discipline, made you sulk and reproach.

Though it was not castigation but sculpturing so that you could brilliantly grow;

But you harbored that as the wounds, which I can feel in your cold gaze! 

A tear just flickers in my eyes, but you have ignored that,

As if you are afraid of the burden of my sad feelings and pain;

Yes, you yourself are rich in the account of tears, pain, and sadness;

Dear Son, I know you are a warrior, fighting thousands of invisible battles!

You are engrossed, and lost, on an alien planet—in a timeless location!

But if you want, there are drugs, management plans! 

Just to find a pleasure pathway, serotonin, Dopamine, and keep them on!

Little time management and, a to get a disciplined  chance;

I sit alone, in the corner of a room on a moonless night, with the teary eyes,

I want to pray a falling star that your battles get over with victory on your side; 

So, soon you come, with two cups of coffee in your hands to stand behind,

Telling me “Mom, it’s over! I won the battle with snakes and demons,”

I will hold your eyes and would say,

“Thank you, my Son, for gifting me the brightest moon in this dark night! "

Dr. Smita Mishra
   Pediatric Cardiology
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Dengue Hemorrhagic Encephalitis & Opercular Syndrome
With Spastic Quadriparesis  In A  Child : A Case Report

Abstract

Dengue is an infectious disease endemic in large 

regions of the world, caused by the dengue virus, 

subtypes 1 to 4, transmitted by mosquitoes of the 

Aedes genus. It is a disease that affects multiple organs 

and systems, with a broad clinical spectrum, ranging 

from mild symptoms to fatal hemorrhagic syndromes. 

When there are associated neurological alterations, 

such as encephalopathy, encephalitis, meningitis and 

Guillain-Barre syndrome, among others, it is called 

Expanded Dengue Syndrome (EDS). Expanded dengue 

syndrome includes unusual or atypical manifestations 

of dengue fever involving various organ systems. There 

have been increasing reports of dengue fever with 

unusual manifestations. We are reporting a 17-year-old 

child who presented with acute dengue hemorrhagic 

encephalitis and Opercular syndrome with spastic 

quadriparesis.

Introduction 

Severe dengue infections are usually associated with 

hemorrhagic manifestation or generalized vascular 

leak syndrome. The importance of dengue as a cause of 

the neurological disease is uncertain and unrecognized 

among physicians. Central nervous system (CNS) 

affections were thought to result from multisystem 

derangement in severe dengue infection, with liver 

failure, shock, and coagulopathy. However, in recent 

times there is increasing evidence of dengue viral 

neurotropism emphasizing the element of direct viral 

encephalitis. Here, we present a case of neurological 

affections of dengue virus in the pediatric population 

with certain unreported manifestations.

Case Presentation

A 17 year old male with no prior comorbidities 

presented to the Emeregency room in a comatose state 

with pupil bilateral sluggish reacting to light needing 

emergent intubation. Decorticate posturing on painful 

stimuli was noted with bilateral plantar extensor 

response. Patient was asymptomatic 4 days back when 

he had developed high - grade continuous fever with a 

mild headache. His 1st CBC showed a platelet count of 

1,46,000. Malaria antigen was negative for p falciparum 

Urgent MRI brain with contrast was performed which 

showed bilateral symmetrical abnormal signal intensity 

with variable diffusion restriction and hemorrhagic foci 

within, seen in bilateral thalami, and adjoining part of 

posterior internal capsule giving double doughnut sign 

appreances. The similar abnormal signal intensity with 

hemorrhagic foci was also evident involving the 

brainstem predominantly in pons showing minimal 

extension in the pontomedullary junction and midbrain. 

No significant enhancement was seen. The venous 

system and sinuses were unremarkable. (Fig. 1)

and p vivax. After 3 days of illness patient developed 

recurrent vomiting, developed unconsciousness in the 

night. His platelet further reported up to 31000. He was 

taken to a nearby local hospital and then shifted to 

Manipal Hospital for further evaluation and monitoring. 

His vitals on admission : BP- 150/90 mm Hg, HR 

54/min, regular, RR- 22/min, temp 98.6 0F, SpO2 94% in 

room air. On primary survey airway was protected with 

endotracheal tube placement & lungs were clear to 

auscultation. There were no heart murmurs or gallop 

rhythm. Abdominal examination revealed mild 

epigastric tenderness and exposure of the patient did 

not reveal any signs of physical injury or mark on the 

body. Secondary survey and detailed examination from 

head to toe were unremarkable except for the CNS 

examination. 

1 2Malaya Kumar Mishraa , Nitin Gupta
1 Associate Consultant & Head , Department of Emergency Medicine, Manipal Hospital, Jaipur
2 Consultant Neurology, Manipal Hospital, Jaipur

Figure 1
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T1-weighted image (a & a1), T2-weighted image (b & 

b1), & fluid-attenuated inversion recovery (FLAIR) 

image (c & c1) show symmetrical hyperintensities in 

bilateral thalami & cerebellar hemispheres. Diffusion 

sequence (d), apparent diffusion coefficient (ADC) map 

(e), and gradient sequence (f) at the level of bilateral 

thalami showing restricted diffusion (d) and 

corresponding low ADC value (e) suggestive of 

cytotoxic edema and few foci of blooming on gradient 

sequence (f) suggestive of hemorrhage. Red arrows 

showing symmetrical hyperintensities in bilateral 

thalami

Axial sections of MRI brain of  the patient with acute 

necrotizing hemorrhagic encephalitis. 

Further examination revealed features of opercular 

syndrome with spastic quadriparesis. There is an 

enlarged cisterna magna-likely structural variant. A 

tropical fever workup was done which showed dengue 

positive. Scrub typhus and malaria was negative. EEG 

was performed which showed diffuse slowing s/o 

diffuse encephalopathy. The patient was managed with 

IV antibiotics, steroids, antiepileptics, and other 

supportive treatment. 3 SDP transfusion was given over 

next 3 days given in view of thrombocytopenia. 2D echo 

was done which was suggestive of global LV 

hypokinesia, LVEF 30-35%. All cardiac chambers were 

normal. A Cardiologist consultation was sought and 

repeat 2D echo showed EF improved to 55%. Hepatitis 

markers were negative. The patient was monitored by 

repeat CT scan head and MRI brain. The patient 

gradually improved from dull & drowsy condition to a 

conscious state. The lateral gaze of eyeball movement 

was restricted, vertical gaze was intact. In view of 

persistent drowsiness and poor handling of oral 

secretions, tracheostomy was done.  After 1 month of 

discharge, patient was re-admitted for tracheostomy 

de-cannulation. The patient improved on therapy in due 

course of time & discharged in hemodynamically stable 

and clinically better condition. 

Discussion

Neurotropism of dengue virus is poorly recognized by 

general physicians despite there being an increase in 

the number of reports of central nervous involvement. 

[5,7] In dengue infection, the permeability of the 

blood–brain barrier is reportedly increased, thereby 

dengue viruses may cross the blood–brain barrier and 

cause encephalitis. [7] Neurological manifestations are 

commonly associated with serotypes, DEN-2 and DEN-

3. [3] The neurological complications of dengue fever 

can be broadly grouped into three categories: direct 

In acute meningoencephalitis syndrome surveillance 

(AMES), a clinical case is defined as a person with 

sudden onset of fever and at least one of the following: 

change in mental status, new onset of seizures 

(excluding simple febrile seizures), neck stiffness, and 

other meningeal signs. If a person meets the clinical 

case definition defined by AMES surveillance plus a 

laboratory-confirmed dengue infection (presence of 

dengue-specific immunoglobulin M [IgM] antibody in 

serum or cerebrospinal fluid [CSF] detected by dengue 

non-structural protein [NS1] or IgM-capture enzyme-

linked immunosorbent assay [ELISA]), in the absence of 

coinfection with other etiologic agents, then the 

diagnosis of dengue encephalitis is made.

There were many reported cases of dengue encephalitis 

and other neurological manifestations by Kularatne et 

al. from Sri Lanka [4], by Misra et al. from India [5], and 

Solomon et al. from Vietnam [6]. All of them had 

neurological symptoms with signs such as headache, 

confusion, seizures, hemiparesis, and even coma. Some 

of them described EEG changes and MRI changes 

depending on the area of the brain involved.

viral neurotropism (encephalitis, meningitis, and 

myelitis), systemic complications (encephalopathy and 

ischemic or hemorrhagic stroke), and postinfectious 

complications (acute disseminated encephalomyelitis 

[ADEM] and myelitis). [4,5] 

Bhoi et al. [7] studied a cohort of 21 patients with 

dengue encephalitis in a study conducted to evaluate 

MRI and computed tomography (CT) changes and 

showed hyperintensities in MRI of brains involving 

bilateral parietal region, corona radiata, internal 

capsule, centrum semiovale bilaterally, basal ganglia, 

and thalamus. Carod-Artal et al. [8] summarized 

findings of eight autopsy studies reported on fatal 

cases of dengue with neurological involvement which 

showed histopathologic patterns of cerebral edema, 

congestion, hemorrhage, perivascular lymphocytes 

infiltration, and even necrosis of the brain matter. There 

are many case reports and studies found in the 

literature proving that various parts of the brain can be 

affected in different ways [9,10]. MRI of our patient's 

brain showed hyperintensities in subcortical white 

matter and cortical gray matter in the right front parietal 

and temporal lobes, and some faint meningeal 

enhancement in the right front temporal area. These 

lesions are compatible with the clinical signs shown. 

The interesting fact is that none of them follow a 

uniform pattern which helps a clinician  suspect dengue 

by looking at MRI or CT.
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In a study regarding acute encephalitis syndrome (AES) 

surveillance in India, of 10,107 patients with AES, an 

etiology could be established in 49.2% of patients. 

Among them, Japanese encephalitis virus (16%), scrub 

typhus (16%), and DEN (5.2%) were the top three agents. 

The authors concluded that there is an underscore the 

importance of the dengue virus in the routine testing of 

AES cases. [10] In a study from Thailand, 18% of children 

with suspected encephalitis were found to have dengue 

infection. [4] Dengue encephalitis can present with 

headaches, altered consciousness, and seizures. The 

Differential diagnosis of dengue encephalitis according 

to the MRI neuroimaging findings includes Japanese 

encephalitis, herpes simplex encephalitis, and ADEM. 

[5] In Japanese encephalitis, the typical anatomical 

sites include the bilateral basal ganglia–thalamus 

complex, and in herpes simplex encephalitis, the 

bilateral temporal/basifrontal lobes. [5] In herpes 

encephalitis, hemorrhagic foci are characteristic, 

whereas it is not seen in Japanese encephalitis. [5] 

However,  hemorrhagic foci  within the basal 

ganglia–thalamus complex have been rarely reported in 

cases of Japanese encephalitis. [5] Therefore, it is 

difficult to differentiate the etiology of encephalitis on 

the basis tests of MRI findings alone. [5] Good history, 

clinical examination, other investigations such as liver 

function test, sonography, and CSF analysis might 

provide clues to the specific etiology. On imaging, focal 

abnormalities are suggestive of encephalitis. [7] 

However, chikungunya encephalitis shows T2-

weighted hyperintense white matter lesions with 

restricted diffusion. [7] In ADEM, classically, there is the 

involvement of the cerebral white matter and deep gray 

matter nuclei; although hemorrhagic foci have been 

reported, they are relatively uncommon. [5]

In a study of nine cases by Jugpal et al., [5] MRI of all 

patients showed areas of altered signal intensity that 

appeared as hyperintensity on T2-weighted and fluid 

attenuated inversion recovery image (FLAIR) 

sequences, and the most commonly affected site was 

the basal ganglia–thalamus complex. Other affected 

sites included are the cerebellum, cerebral cortex, white 

matter, and brain stem. [5] All cases showed patchy 

areas of restricted diffusion, and gradient-recalled 

echo/susceptibility-weighted imaging sequences 

showed focal  areas of  blooming suggesting 

hemorrhage. [5] Hemorrhages in encephalitis may be 

due to dengue-related endothelial dysfunction, 

thrombocytopenia, platelet dysfunction, and mild 

coagulopathy. [3]

the mortality rate in dengue encephalitis varies from 5% 

to 22%. [4] In a study from Philippines, of 14 children, 

50% fully recovered from neurologic changes, 21% 

showed partial recovery, and 21% had neurologic 

sequelae. Among them, one infant expired. [4] In fact, 

the actual burden of dengue encephalitis has been 

underreported according to the World Health 

Organization.

Conclusion

3. Ko KMM, Khin WK, Linn K, Aye AMM, Hlaing CS, 

Sann AM, et al. Dengue haemorrhagic encephalitis: 

report of a child from Myanmar with bilateral 

thalamic involvement. Neurology Asia. 2018; 23: 

283–6.

2. World Health Organization. Comprehensive 

guidelines for prevention and control of dengue 

and dengue haemorrhagic fever. Revised and 

expanded edition. Regional Office for South-East 

Asia, New Delhi: World Health Organization; 2011. 

4. Cruz KAD, Pascual MP, Salonga RO, Luna-Dizon 

ME. The clinical profile and outcome of children 

with dengue encephalitis at the Philippine 

children's medical center: a retrospective study 

In a tropical country such as India, the clinician should 

know about expanded dengue syndrome as a 

manifestation of dengue fever. If any child presents with 

AES, dengue as the etiology should be one of the 

differential diagnoses so that appropriate and timely 

management can save a life.This case report 

emphasizes the importance of considering dengue as a 

differential diagnosis in a patient with features of 

encephalitis especially in a background of dengue 

epidemic and endemicity, as it changes the monitoring 

and management. Dengue NS1 antigen is an affordable 

investigation in developing countries like India and is 

sometimes available in the government sector. A 

combination of clinical signs and other basic 

investigations like WBC, PLT, PCV, and liver enzymes will 

provide clues to diagnosis and the proper monitoring of 

the patient to prevent the life-threatening complication 

of dengue illness in an atypical presentation like this. 

Another important fact is that although we have 

national guidelines to manage DF, we must individualize 

the plan of management for this kind of patient.
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 Manipal Hospitals group has 27 hospitals in its 

network with 7,600 beds spread across 15 cities 

providing services to 45 lakh patients annually. The 

new addition to this fleet is a 250 bedded state-of- 

the-art super-speciality green field hospital at 

Baner in Pune. This will be the 28th hospital of the 

group.

 Baner in Pune is an IT hub and is very strategically 

located. It is bordered by Pashan in the south, 

Balewadi to the west, Aundh to the north, and Pune 

University to the east. People of this area do not 

have too much of a choice when it comes to 

corporate hospitals and the presence of a Manipal 

hospital in this area will certainly solve this issue 

for the residents.

 Manipal Hospitals Baner has all the infrastructure, 

latest equipment, and talent commensurate with a 

quaternary care hospital. There are seven centers 

of excellence namely Onco sciences, Renal 

Sciences, Cardiac Sciences, Bones & Joints, 

Neurosciences, Gastro sciences and Critical Care 

medicine. These centres will ensure end to end 

care and excellent patient experience for our 

patients and their family. 

 T h e  h o s p i t a l  b o a s t s  o f  s t a t e- o f - t h e-a r t 

infrastructure with seven OTs, 43 specialities, and 

60 critical care beds. All kinds of clinical care like 

Cardiology (Interventional & Clinical) & Cardiac 

Surgery, Medical Oncology, Surgical Oncology & 

Radiotherapy(IGRT/IMRT/3DCRT/SRS/SRT/VMAT)

, Haematology, Haemato Oncology & Bone Marrow 

Transplant (BMT), Neurology & Neuro Surgery, 

Gastroenterology, Kidney Care : Nephrology, 

Dialysis, Urology & Transplant, Orthopaedics, 

Arthroplasty & Spine, Critical care & Intensive Care 

services, Paediatrics & Neonatology Services, 

Minimal Invasive, Laparoscopic & General Surgery 

will be available within the hospital premises.

 The latest Cathlab,  Linear Accelerator, CT scan, MRI 

and PET CT have been installed apart from other 

imaging services to help clinicians in making an 

accurate and effective diagnoses.

 The team is extremely proud of the new baby in the 

Manipal group!!

New Addition to the Family-Welcoming Manipal Hospital Baner by 
Dr Sonal Dixit, Regional Head medical services, NW Cluster
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Febrile Neonate: A case report
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An-11-day's old male baby presented with complaints 

of fever since last 2 days. The baby had been feeding 

well with no history of vomiting or constipation. Baby 

was admitted in NICU and started with empirical 

antibiotics (cefotaxime and amikacin) after sending an 

initial sepsis screen including urine routine & culture. On 

admission, the baby was febrile with an axillary 

temperature of 38.6 0C and TcB of 9 mg %. 

The baby was born to a primi mother at term gestation 

via cesarean section. Mother had intrahepatic 

cholestasis of pregnancy and gestational diabetes 

mellitus with normal antenatal scans. The baby was 

admitted for neonatal jaundice on day 2 of life and 

received phototherapy for nearly 40 hours. 

The initial blood investigation showed a TLC of 17.65 

Case Report

Summary – We are presenting a case of an 11-days-old 

baby having meningitis due to Vesico-ureteric reflux 

induced urosepsis. The baby presented to our 

emergency room with a complaint of fever. On 

examination, the baby was febrile, had icterus and had 

significant weight loss. Blood and CSF cultures had 

shown growth of E. coli. VCUG was suggestive of 

bilateral high-grade VUR. Take home message from 

this case was the importance of finding the focus of  

infection during the evaluation of a febrile neonate. 

Urine examination and lumbar puncture should be the 

part of the workup of a febrile neonate.  We must look for 

the cause of UTIs in neonates. VUR is responsible for 

UTI in nearly half of the cases. It should be ruled out with 

VCUG scan whenever there is a strong suspicion of it. 

VUR is the retrograde flow of urine from the bladder to 

the upper urinary tract due to either structural or 

functional immaturity of the ureteric-vesical junction or 

obstruction distal to the bladder. It usually comes into 

attention during the evaluation of UTIs in children. CAP, 

genital hygiene, preventing constipation and timely 

management  o f  b reakthrough  UTIs  are  the 

cornerstones of initial management of VUR. In most 

children, VUR resolved by 4-5 years of age, and only a 

few require surgical intervention. Children with VUR 

need close and long-term follow up because of the high 

-risk of having CKD. 

109/L with normal platelet count. CRP was raised with 

302 mg/dL (cut off value < 5). Urine routine examination 

all was deranged with Protein of 3+, WBC count 20-

30/HPF, RBC 20-30/HPF and negative gram stain. 

Lumbar puncture was done and CSF analysis showed 

143 cells/mm3 (polys-80 %), glucose 57 mg/dl 

(corresponding Blood Sugar 126 mg/dL) and protein 

570 mg/dL. The blood culture had growth of E. coli 

which was sensitive to Meropenem and Amikacin. The 

same organism with a similar sensitivity pattern was 

grown in CSF culture as well. The urine culture was 

sterile. Renal function tests were deranged (serum 

creatinine 1 mg/dl (cut off < 0.5). 

The fever subsided within 24 hours of admission. The 

sepsis screen was repeated after 5 days with marked 

improvement in values (TLC- 13.27  109/L and CRP 

17.17 mg/dL). CSF repeated on day 8 showed 

improvement with a count  of  44/mm3 (90% 

lymphocytes), glucose & protein at 41 and 61.5 mg/dL 

(RBS 65 mg%) respectively with sterile CSF culture. USG 

KUB scan showed mildly dilated bilateral pelvicalyceal 

system and ureters. The urinary stream of the baby was 

normal. VCUG scan was suggestive of grade 4 VUR on 

right & grade 3 VUR on the left side.  Inj.  Meropenem 

was given for 21 days. USG brain was done twice and 

findings were normal. The baby was discharged in 

stable medical condition with weight at discharge (1-

month post-natal age) and at 6 weeks age 3.88 and 4.53 

kg respectively. Repeat Renal function tests at 6 weeks 

of age were normal (serum creatinine 0.2 mg/dL). The 

final diagnosis was culture-proven sepsis and 

meningitis due to VUR. DMSA scan at 4 months of age 

shows upper pole scarring in the bilateral kidney with 

preserved cortical function. 

Review of Literature

Rochester criteria, Philadelphia criteria and Boston 

criteria all recommend a full septic evaluation in a 

febrile infant less than 1-month old. (1,2) Differential 

diagnoses for fever in neonates are dehydration fever, 

exposure to excessive heat or excessive swaddling, 

sepsis, meningitis, urinary tract infection, pneumonia, 

herpes simplex encephalitis, septic arthritis or 

osteomyelitis and congenital malaria. The rare 
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differential diagnosis for fever may also include 

neonatal spinal neuro-enteric cyst, hypothalamic insult 

due to perinatal asphyxia or hamartoma, intracranial 

haemorrhage, congenital typhoid, and congenital 

tuberculosis. RSV, influenza, and other viral infections 

should also be included in differential diagnosis during 

the evaluation of a febrile neonate. 

Dipstick urinalysis is a rapid bedside screening test for 

UTI which shows the presence of positive urine nitrites 

in gram-negative infection and positive leukocyte 

esterase test in pyuria. The sensitivity and specificity of 

a dipstick urinalysis is nearly 90% and is comparable 

with microscopic urinalyses. (7) Microscopic analysis 

of urine helps in establishing the diagnosis of UTI by 

quantifying the WBCs, RBCs and presence of bacteria. 

Pyuria is the presence of >5 WBCs/HPF in a centrifuged 

sample or >10 WBC/HPF in a non-centrifuged sample is 

The diagnosis of neonatal meningitis is based on 

positive CSF culture and or biochemical features 

showing elevated cell count (>8/mm3) and protein (>90 

mg/dl) and low CSF glucose (<2/3rd of serum glucose). 

(3) Neonates are at the highest risk of having UTI 

because of an immature immune system. The incidence 

of UTI varies between 1 to 1.8%. The pathophysiology of 

UTI is dependent on the migration of uro-pathogens 

through the faecal–perineal–urethral route with 

subsequent entry into the bladder followed by the 

kidney. This depends on types of organism and host 

factors both. In term infants, the most common 

presentation of UTI is fever followed by poor feeding 

and lethargy. Other signs and symptoms of UTI are 

abdominal distention, the persistence of neonatal 

jaundice, diarrhoea, vomiting and failure to thrive. 

Premature infants can present with apnoea, tachypnea 

and fever. Neonatal UTI is most commonly caused by 

gram-negative rods like E. coli, Klebsiella and gram-

positive organisms like Enterococcus species. (4) VUR 

is a common renal abnormality predisposing neonates 

to UTI and is present in nearly 30%–50% of neonates 

with UTI, mainly in males. (5) VUR can be primary or 

secondary. Primary VUR is due to both structural and 

functional immaturity of the uretero-vesical junction. 

According to the Mackie-Stephens ureteral bud theory, 

ectopic ureteral budding leads to an ectopic ureteral 

orifice. A ureteral bud that arises caudal from the 

mesonephric duct results in the supero-lateral 

displacement of the ureteral orifice leading to 

inadequate length of the intravesical submucosal ureter 

and reflux. Secondary VUR is acquired because of 

obstruction distal to the bladder or neurological 

dysfunction. (Figure 1) (6)

suggestive of UTI but the confirmatory test is urine 

culture. Methods to collect a urine sample in neonates 

are either urethral catheterization or suprapubic 

aspiration. A urine culture is considered positive when 

there is a growth of > 50,000 CFU/mL of a single 

bacterial species on a catheterized or suprapubic 

sample or >100,000 CFU/ mL when the voided sample is 

cultured. A renal bladder ultrasound after the first 

episode of UTI in below 1-year children is the first-line 

imaging modality. (8) The sensitivity and specificity of 

predicting all VUR based on an abnormal renal bladder 

ultrasound are 67% and 77%, respectively. To rule out 

VUR, VCUG should be performed 2 to 4 weeks after the 

UTI if the renal USG scan is abnormal. DMSA scan is 

preferably done after 2 months of infection to rule out 

any renal scarring. VUR was detected in 16% of patients 

with foetal hydronephrosis diagnosed antenatally. 

Among them, 2/3rd   were males and one-third had 

high-grade reflux. The selection of antibiotics depends 

on the urine culture sensitivity pattern. In a case of UTI, 

parenteral therapy should be continued for 7–14 days 

followed by oral therapy for a total of 14–21 days. (9) 

The goal of management of VUR is (a) to prevent 

recurrent urinary tract infection by giving CAP and 

educating parents about genital hygiene (b) identify and 

treating UTI at the earliest to prevent renal damage and 

(c) surgical management if no spontaneous resolution 

of VUR occurs. 

Except for obstructive abnormalities, surgical 

intervention rarely required during the neonatal period.  

CAP is recommended if a grade of reflux >2, 

uncircumcised male and there is the presence of other 

structural renal abnormalities like ureterocoele etc. 

Choices for CAP are Amoxycillin, cephalexin and 

cefixime. CAP decreases the risk of UTI recurrence by 

50%. There is no clear consensus on the timing of The 

discontinuation of CAP. The use of a clinical calculator (I 

Reflux) for determining a child's individualized risk for 

UTI recurrence may help in this decision. (10) The 

following options are considered before stopping CAP 

(a) when a child is fully toilet trained (b) after CAP for 

1–2 years, even if the child is not toilet trained (c) after 

confirmation of spontaneous resolution of VUR and (d) 

recurrence of breakthrough UTI (when CAP is 

ineffective). The rate of spontaneous resolution of VUR 

in infants within 1–4 years was 50%. Chances of 

spontaneous resolution is slightly higher in girls, in 

familial cases, in VUR grade 1&2, B/L VUR as compared 

to unilateral and younger age at the time of diagnosis 

and when its diagnosis is made after screening tests in 

a patient with fetus hydronephrosis.
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Figure 1.

 
International classification of VUR (8)

 

(Source- Pediatrics, December 2016 )

Indications for surgery are (a) Breakthrough UTI or 

multiple UTI recurrences (b) Grade 4 & 5 VUR (c) Renal 

functions impairment during follow-up (d) High-grade 

VUR with lower urinary tract dysfunction. Two types of 

correct ive surgery done in  VUR.  1.  Ureter ic 

reimplantation can be done as an open, laparoscopic or 

robot-assisted depending on the expertise of paediatric 

urologist and center experiences. The connection 

between the ureter and bladder is corrected to prevent 

reflux.  The success rates of open surgery for primary 

VUR is 95–99%. The success rate of both robot-

assisted and laparoscopic surgery is 92% and equal. No 

significant complications were reported in both types of 

surgery. (11) 2. Endoscopic injection: A substance is 

injected into the area where the ureter enters the 

bladder to prevent the backward flow of urine.

The complaint of our patient was fever and significant 

weight loss despite normal clothing and mixed feeding 

respectively. The aim of our initial evaluation was the 

identification of the cause of fever and localisation of 

the infection. In most cases, the cause of fever is 

environmental. The clinical suspicion of UTI was high, 

as it is a common cause of fever without focus in a 

newborn. Although urine culture was sterile, routine and 

microscopic findings were suggestive of UTI. In our 

case, underlying VUR caused UTI which led to blood 

stream infection and meningitis. This case shows the 

importance of doing CSF analysis and urine 

examination in a febrile neonate. If there is a delay in 

CSF analysis then, the chances of missing meningitis 

are high. So, one should keep a very low threshold for 

doing lumbar puncture in a febrile neonate because 

undiagnosed meningitis may have a serious impact on 

long-term neurological outcome of the baby. Also, a 

neonate with UTI must be evaluated for VUR. This is the 

first case report in literature in which VUR presented 

with neonatal meningitis as per available evidence and 

our knowledge

Children with VUR require regular BP measurement, 

growth assessment and renal function tests to detect 

CKD at the earliest. Prognostic marker for CKD in these 

children are delayed creatinine clearance and 

proteinuria.

Lessons learned–

2. Urine exam and lumbar puncture should be the part of 

the initial evaluation of a febrile newborn

1. We must try to find out the focus of infection in febrile 

neonates

3. Early diagnosis and appropriate management of VUR 

will prevent frequent UTI and ultimately improve long 

term  renal outcomes in these babies.
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Never say Never: Distal nerve transfer for Brachial 
Plexus injury in a 9-year-old boy

The posterior aspect of the arm was opened. The 

axillary nerve was identified which was surprisingly 

having adequate bulk. Using a nerve stimulator, the 

branch of the radial nerve to the long head of the triceps 

was identified and dissected. A nerve anastomosis was 

performed and the dorsal branch of the axillary nerve 

was neurotized. 

The ideal time to operate on the patients for best results 

is between 3 to 6 months of the injury. Beyond 6 months, 

Brachial plexus repair is one of the most neglected 

branches of peripheral nerve surgery in medical 

practice, with few surgeons routinely operating in this 

field. There have been significant advances in brachial 

plexus repair through the use of Distal nerve transfer 

techniques. Here we describe a case of distal nerve 

transfer for brachial plexus injury in a 9-year-old boy. 

Case Summary

The bulk of deltoid muscle was lesser on the affected 

side, but not completely wasted, indicating the 

possibility of active neuromuscular junctions.

If you find that a patient has suspected brachial plexus 

injury after a trauma, you may conduct an NCV to 

determine the same, if the clinical picture is ambiguous. 

In most cases brachial plexus injuries are clinically very 

apparent.

Introduction

A 9-year-old boy with birth related brachial plexus 

injury presented with a clinical picture of isolated 

axillary nerve motor palsy. The patient had clinically 

useful power in most upper limb muscles except for the 

deltoid. The patient could not perform overhead 

abduction and power was 2/5. 

The prognosis for neurotization through distal nerve 

transfer was explained to the attendants and the patient 

was taken up for Somsak transfer1 procedure (Donor 

nerve- Radial branch to the long head of triceps. 

Recipient nerve- Dorsal branch of a axillary nerve).

Protocol of care for traumatic brachial plexus injury 

the neuromuscular junctions start to deteriorate and 

even a successful transfer produces poorer results. 

At our center, we have developed a brachial plexus team 

and have performed 3 distal nerve transfers in the last 

few months. There are very few surgeons who have 

expertise in distal nerve transfers in the country. We are 

now seeing  very satisfactory results with distal nerve 

transfers for the restoration of shoulder and elbow 

function. The burden of disease is tremendous and we 

are proud to serve the community with this programme

1 2
Nishant Yagnick , Asheesh Dhingra
1Consultant Neurosurgeon, Manipal Hospital, Gurugram
2Consultant Plastic and Reconstructive surgeon, Manipal Hospital, Gurugram 

Fig 1:- Isolating the Axillary nerve with a sling

Fig 2: Using intraoperative Nerve stimulator to Identify
 the Radial nerve branch to long head of triceps
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Classical attempts at brachial plexus repair involved 

exploration of the brachial plexus, dissection through injured 

tissues, dissection of the neuroma formed due to the injury 

and then attempting to decipher the origin of nerve fascicles, 

then join them using a graft such as sural nerve or intercostal 

nerves. The results were much poorer, due to the complexity 

of the injury and the multiple sites of the anastomosis with 

interposition grafting. Moreover, in preganglionic injuries, any 

attempt was met with failure, as the injury was directly at the 

spinal cord level.

1) The normal nerve has tested working nerve fascicles.

Discussion

In any brachial plexus injury, the injury site may be at the 

region of the trunk, divisions or cords or the injury may be 

preganglionic arising from an avulsion of the nerve roots from 

the spinal cord itself. 

3) The extent to which the nerve fascicles have to travel 

 to reach the neuromuscular junction is much lesser

What is Distal nerve transfer in Brachial plexus injury?

2) There is usually only one anastomosis site, reducing 

 the chances of wasteful neuroma formation

In Distal nerve transfers2, a normal nerve, which is not part of 

the brachial plexus or unaffected by the injury is transferred to 

the affected nerve as close to the targeted muscle as possible. 

This has several advantages to conventional techniques-

Both these factors have given some hope to this 

young patient that with good physiotherapy over 

the next 6 months, he may be able to gain some 

power in his deltoid muscle. 

In-birth related brachial plexus injury, the repair is 

recommended from 3 to 6 months of birth. Beyond 

this period, the chances of recovery are very poor 

and neuromuscular junctions atrophy due to the 

lack of stimulation.

References

Often in such cases, we find that the damaged 

axillary nerve would be very thin. This finding, 

would have led to the cessation of surgery for the 

patient. But surprisingly the thickness of the 

axillary nerve was adequate to provide a conduit for 

good neuro-coaptation with the donor's nerve.

There is hope for brachial plexus injury patients 

with the advent of distal nerve transfers. Medical 

practitioners in all branches need to be made aware 

of modern techniques in this type of surgery.
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Why were the challenges with this particular case?

In the present case, the patient presented at 9 years 

of age. But surprisingly the bulk of the deltoid 

muscle was very much intact. 

Figure 3: Radial nerve branch anastomosed to Axillary nerve 
for Deltoid 
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Cranioplasty with Customised 3D Printed Titanium 

Implants: Experience in a Superspeciality Hospital

Keywords: Cranioplasty, Craniectomy, Titanium, 

Alloplastic Graft

Abstract

We declare that there were no competing interests 

during this study.

In this article, we discuss our personal experiences with 

conducting Cranioplasty with Customised Titanium 

Implants, which is a relatively uncommon graft material 

in India. We briefly run through the surgery itself and its 

outcomes among our patients, accompanied by various 

clinical photos and radiographs from our collections. 

Differences between titanium implants and autologous 

bone grafts are then discussed in detail, and the 

benefits and drawbacks of each are described. A brief 

comparison of different alloplastic graft materials is 

also made, and our concluding thoughts regarding the 

future use of titanium implants are given.

All Figures used in this article are from the authors' 

collections.

Introduction

Cranioplasty, which is defined as the surgical correction 

of skull defects using grafts, is a common procedure in 

Neurosurger y  that  goes  hand- in-hand wi th 

decompressive craniectomies. It is a surprisingly old 

technique, with the first documented cranioplasties 

dating back to the 1500s, which were done using gold 

plates(1). Over the years, a wide variety of graft 

materials have been experimented with and used, 

including ceramics, acrylics, hydroxyapatite, metals, 

and of course bone(1). In modern Neurosurgical 

practice in India, the most popular graft material 

remains the autologous bone graft, where the patient's 

bone is removed during Craniectomy, stored, and then 

reused at a later date for Cranioplasty. However, this 

choice of graft material can come with several 

drawbacks, including higher risks of infection, 

remaining defects and poor cosmesis(5), and many of 

these problems can be mitigated by using modern 

alloplastic grafts. In this article, we discuss our 

personal experiences with using customised titanium 

implants for Cranioplasty, and compare and contrast 

their results with the ubiquitous autologous bone graft.

An Overview of our Cases

Over the past 6 months, we have conducted several 

Cranioplasty surgeries, and 6 were done using 

Customised Titanium Implants, with more planned to 

be done in the near future. These were done on patients 

who had previously undergone Decompressive 

Craniectomies in view of raised Intracranial Pressure 

due to pathologies such as trauma, hypertensive or 

aneurysmal  in t racrania l  haemorrhages etc . 

Cranioplasties were performed approximately 2-3 

months after their initial surgeries, once they were 

decided to be fit for repeat surgery. Cranioplasty can be 

conducted once CT Head shows that intracerebral 

edema has resolved and the brain has retracted back 

inside the cranium. (Fig. 1) All the bone flaps which we 

remove during Craniectomy are sterilised and kept in 

cold storage. Once Cranioplasty is planned, the 

patient's bone flap is inspected. If it is found to have 

degraded or blackened, or if a prolonged time has 

passed since the initial surgery, we advise the patient 

attendants to go ahead with a customised titanium 

implant instead – this is because a titanium graft would 

have a significantly lower infection and implant failure 

rate in these situations(5). 

SURGICAL PULSE

Cranioplasty operations are conducted under very strict 

sterility. Gloves are discarded and changed before 

handling the implant, and one-time-use disposable 

consumables are used wherever possible. OT personnel 

are limited – at most 2 surgeons will operate on a case.

1 2 3 4
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Figure 1: 

Pre and Post Titanium Cranioplasty CT scans of patients A and B.

Note that Patient A has also undergone Programmable VP Shunting

Planning Cranioplasties with titanium implants require 

more time investment. A CT Head with thin bony cuts is 

first required to be done. This is then burned onto a disc 

and sent to the implant manufacturers. A customised 

implant tailored exactly to the patient's skull is 

designed, and after discussing and finalising the design 

with Neurosurgeons, it is produced using advanced 3D 

printing technology; a process which can take up to 1 

week. We sometimes prefer an implant design which 

that does not completely cover the cranial defect and 

instead leaves a gap at the temporal border. (Fig. 2) This 

is to allow space to accommodate the bulky Temporalis 

muscle, which will otherwise be pushed inside the 

cranial cavity – this can lead to patients having 

headaches and difficulty chewing post-operatively. The 

implant is typically received and inspected by our team 

at least a day before the surgery is planned, and it is 

rigorously sterilised before use.

Figure 2:

3D reconstruction of a patient's skull with the shaded area showing proposed implant location (A) and newly 

made implant (B). The arrows indicate the small cranial defect intentionally left uncovered.
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After all necessary investigations and clearances, the 

patient is admitted on either the day of surgery or the 

night before, as per their convenience. The surgery itself 

generally takes about 2-3 hours to complete. The 

surgical site is entered via the previous surgical scar. 

We usually see a Neodural layer between the brain and 

galea, and the plane thus found is respected and 

maintained. Due to the extended time between the 2 

surgeries, fibrous tissue and adhesions may be found in 

between the meninges and the scalp. The dura and 

underlying brain must be carefully dissected and 

separated from overlying scalp tissue as cleanly as 

possible.  Any CSF leak present is repaired with 

duraplasty and fibrin glue. Once this is done and the 

whole cranial defect is exposed, the implant is 

positioned over bone and fixed to the skull using 

screws. (Fig. 3) Adequate haemostasis is ensured, a 

subgaleal drain is placed and the wound is closed in 

layers. Intra-operative challenges include the 

aforementioned scalp-dura adhesions, bleeders, and 

retracted skin (where the skin has tightened over the 

skull defect and can no longer accommodate the 

implant). Slow wound healing is also anticipated, due to 

the presence of previous surgical scar and the inherent 

tautness of scalp skin. A complication we must be 

vigilant to prevent is a post-operative infection, since it 

greatly increases the chance of implant failure. Also, if 

the infection spreads and causes meningitis or 

meningoencephalitis, any neurological recovery the 

patient had post-intracranial bleed would be reset, and 

regaining all that progress would be a much more 

difficult task. Along with the standard meningitic dose 

of broad-spectrum antibiotics such as Ceftriaxone, we 

prefer also giving 2 doses of Teicoplanin peri-

operatively for added gram-positive cover. Post-

operatively, the subgaleal drain is never emptied and is 

instead promptly removed (usually around 24 hours 

post-op), to limit the entry pathways for pathogens. The 

drain removal and later dressing changes are done with 

a high degree of sterility, and the surgical wound is given 

ample time to heal – generally, sutures are not removed 

before Post-Operative Day 14.

Figure 3 

Intra-Operative photos showing the exposed cranial defect and 

underlying dura, and the titanium implant being fitted over it.

An uncomplicated Cranioplasty admission is typically 

for 3-4 days: the patient is monitored in ICU overnight 

after surgery, shifted to the ward the following morning 

if the patient is stable, and then discharged after 2 days 

of observation in the ward. Post-discharge, the patient 

follows up in OPD every 3-5 days for dressing changes 

until sutures are removed. In our experience, there have 

so far  been no complicat ions in  any of  the 

Cranioplasties done using titanium grafts. The titanium 

implants are biologically inert and do not require 

removal at a later date. They are also completely MRI 

safe – our patients have had an MRI Brain done without 

any issues, although the implant did result in artefacts. 

(Fig. 5) Comparatively, CT scans result in much less 

noticeable artefacts: a small rim of the soft tissue 

directly underneath the implants appears slightly more 

radio-opaque, but it is usually not large enough to cause 

any significant obfuscation. (Fig. 1) The cosmetic 

results in our patients have also been perfectly 

acceptable (Fig. 4A and B), and the morale boost post-

surgery has helped improve many pat ients ' 
4neurological recovery .

37



Figure 4A 

Pre-operative before head-shave, after head-shave, and immediate post-operative 

photos of a patient who underwent Cranioplasty with a Customised Titanium Implant

Figure 4B 

Post-Operative Day 7 of a patient who had undergone Cranioplasty with a Customised Titanium Implant

Figure 5 

MRI of a patient who had undergone Cranioplasty with a Customised Titanium Implant. 

Note the artefacts which are obscuring the underlying tissue.
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Discussion

SURGICAL PULSE

Sinking Skin Flap Syndrome: a rare complication after 

decompressive craniectomy, where the general 

atmospheric pressure exceeds intracranial pressure, 

leading to the skin flap sinking inside the cranium and 

causing midline shift. It can potentially be fatal due to 

cerebral herniation. Sinking Skin Flap Syndrome is also 

a valid indication for Cranioplasty.

After describing all the aforementioned positive results 

of Cranioplasty with Customised Titanium Grafts, we 

address a question no doubt many readers would be 

asking: Why are these implants not commonly used in 

India? The most important limiting factor is lack of 

availability2. Very few hospitals would be well-

connected enough to procure an implant within a few 

days. In most cases, the design and implant 

manufacturing would be done in another city, or 

perhaps even another state. Patients would have to wait 

a week or more for their implants to arrive, which is a 

prospect not many are ready to accept, considering that 

they have already been waiting 2-3 months to become 

fit for Cranioplasty. This also rules out the possibility of 

using these implants when Cranioplasty is needed to be 

done on an urgent basis, such as in Sinking Skin Flap 

Syndrome3. Secondly, not all hospitals are equipped 

with the facilities needed to ensure proper, sterile 

handling of the implant. Many smaller centres still rely 

on the somewhat outdated method of storing the 

removed bone flap in the patient's abdomen, because 

they are not equipped with the necessary measure to 

store the bone flap outside. Furthermore, the monetary 

cost required to produce a customised implant is 

naturally quite high, and many patients are simply not 

able to afford one, especially considering that the initial 

hospital stay following Decompressive Craniectomy is 

likely to have been prolonged and expensive. 

Cranioplasty with an autologous bone graft is always a 

much cheaper alternative as there are no implant-

related costs, and hence far more attractive. 

Some other non-economic limiting factors that are of 

note. One of these was mentioned previously, and is 

illustrated in Figure 5: the MRI artefacts caused by the 

titanium implants. An MRI brain is often required to 

monitor and assess the neurological recovery of these 

patients. However, the titanium implant obscures the 

immediately underlying brain and makes it difficult to 

accurately interpret. The possibility of missing a small 

new infarct or haemorrhage cannot be ruled out. 

Another possible downside is that the skin over the 

implant may be angled oddly or sunken in at places, 

especially in the temporal region over the small 

uncovered cranial defect, resulting in poor cosmesis. 

Lastly, there is always the chance that the titanium 

implant was not designed or produced correctly, and 

does not properly fit over the patient's cranial defect. For 

this reason, our team always keeps the patient's old 

bone flap at hand (if suitable) as backup during 

Cranioplasties, just in case the implant is found to be 

unsatisfactory intra-operatively. 

We now wrap up our discussion with some final 

thoughts. Bone grafts are simpler, cheapers and readily 

available, hence they will likely always remain a popular 

choice for Cranioplasties. However, Customised 3D 

Printed Titanium Implants are a great choice due to their 

generally better cosmesis and lower risks of infection 

and implant failure5. Another important advantage is 

that patients whose bone flaps are unavailable, or are 

not of high enough quality to use as a graft, can still 

have a Cranioplasty done using an implant tailor-made 

for them. The patients (and their families) who 

underwent Cranioplasties with Titanium Implants at our 

centre have all reported positive experiences. We have 

several upcoming Cranioplasties planned, many of 

whom will use Customised Titanium Implants, and 

hopefully, they will all return home post-operatively 

completely satisfied.
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2, 5, 6Summary of Advantages and Disadvantages of Commonly Used Cranioplasty Graft Materials

Table 1 

GRAFT MATERIAL ADVANTAGES DISADVANTAGES

TITANIUM - Lower risk of infection - Expensive

 - Readily available - Requires proper storage, or a second surgery 

 - Biologically inert, MRI safe     in Emergencies.

BONE - Inexpensive - Higher risk of infection

 - Can be used in Emergencies. - Can result in poor cosmesis

 - Strong resistance to mechanical stress - Significant MRI artefacts

 - Can be used in Emergencies - More complicated surgical procedure

  - Can cause tissue reaction and adhesions

 - Generally better cosmesis - Requires time to produce, so it cannot be used 

(HYDROXYAPATITE) - No radiological artefacts - Generally poor cosmesis

 - Can be used in Emergencies - Can cause tissue reaction and adhesions

  - Not possible to use in all cases (e.g. if a bone is 

    damaged due to trauma)

  -  Tight-fitting; requires good skin viability to use.

(METHYL- - Relatively inexpensive - Can cause heat damage to underlying 

 - No radiological artefacts   (to store in abdominal fat)

BONE CEMENT  - Inexpensive - Very fragile 

ACRYLIC  - Good cosmesis - Fragile

METHACRYLATE) - Minimal radiological artefacts    tissue during application and setting

3. Dujovny M, Aviles A, Agner C, Fernandez P, Charbel 

FT. Cranioplasty: cosmetic or therapeutic? Surg 

Neurol. 1997; 47(3): 238–41. Available from: 

http://dx.doi.org/10.1016/s0090-3019(96)00013-4
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Picture of the Month

A 4-yr-old child from Patna was brought with alleged 

h/o suspected foreign body inhalation (Chinese toy 

whistle) and development of intense cough for a few 

days at home. H/o off and on whistling during breathing 

was noticed by the parents. CT scan done at Patna was 

found to be normal. In our CT scan with a slightly 

modified window and with the help of advanced more 

multi-planner images the whistle could be localized 

lying at RT. lower lobe bronchus intermedius at 

bifurcation point. The foreign body was removed safely 

with the help of rigid bronchoscopy.

1 2
Harpreet Singh,  ML Bera
1 Consultant, Department of ENT, Manipal Hospital, New Delhi
2 Consultant & HOD Radiology, Manipal Hospital, New Delhi
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Post tracheostomy collapse of lung followed by desaturation with increased ventilatory requirements. The chest 

X-ray showed a collapse of the left lung. Diagnostic plus therapeutic bronchoscopy was done with removal of 

clots in bronchus leading to a marked improvement in O2 sats and ventilatory parameters with marked resolution 

on radiological image corner

Picture of the Month
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Journal Club

Abstract

Endovascular therapy for acute ischemic stroke is 

generally avoided when the infarction is large, but the 

effect of endovascular therapy with medical care as 

compared with medical care alone for large strokes has 

not been well studied.

1. Endovascular Therapy for Acute Stroke with a Large 

Ischemic Region

N  E n g l  J  M e d  2 0 2 2 ;  3 8 6 : 1 3 0 3 - 1 3 1 3 ,  D O I : 

10.1056/NEJMoa2118191

Shinichi Yoshimura, M.D., Ph.D., Nobuyuki Sakai, M.D., 

Ph.D., Hiroshi Yamagami, M.D., Ph.D., Kazutaka Uchida, 

M.D., Ph.D., Mikiya Beppu, M.D., Ph.D., Kazunori Toyoda, 

M.D., Ph.D., Yuji Matsumaru, M.D., Ph.D., Yasushi 

Matsumoto, M.D., Kazumi Kimura, M.D., Ph.D., 

Masataka Takeuchi, M.D., Ph.D., Yukako Yazawa, M.D., 

Ph.D., Naoto Kimura, M.D., Ph.D., Keigo Shigeta, M.D., 

Ph.D., Hirotoshi Imamura, M.D., Ph.D., Ichiro Suzuki, 

M.D., Ph.D., Yukiko Enomoto, M.D., Ph.D., So Tokunaga, 

M.D., Kenichi Morita, M.D., Ph.D., Fumihiro Sakakibara, 

M.D., Norito Kinjo, M.D., Takuya Saito, M.D., Reiichi 

Ishikura, M.D., Ph.D., Manabu Inoue, M.D., Ph.D., and 

Takeshi Morimoto

BACKGROUND

We conducted a multicenter, open-label, randomized 

clinical trial in Japan involving patients with occlusion 

of large cerebral vessels and sizable strokes on 

imaging, as indicated by an Alberta Stroke Program 

Early Computed Tomographic Score (ASPECTS) value 

of 3 to 5 (on a scale from 0 to 10, with lower values 

indicating larger infarction). Patients were randomly 

assigned in a 1:1 ratio to receive endovascular therapy 

with medical care or medical care alone within 6 hours 

after they were last known to be well or within 24 hours if 

there was no early change on fluid-attenuated inversion 

recovery images. Alteplase (0.6 mg per kilogram of 

body weight) was used when appropriate in both 

groups. The primary outcome was a modified Rankin 

scale score of 0 to 3 (on a scale from 0 to 6, with higher 

scores indicating greater disability) at 90 days. 

Secondary outcomes included a shift across the range 

of modified Rankin scale scores toward a better 

outcome at 90 days and an improvement of at least 8 

METHODS

CONCLUSIONS

2. Single-Incision Mini-Slings for Stress Urinary 

Incontinence in Women

N Engl J Med 2022; 386:1230-1243, DOI: 

10.1056/NEJMoa2111815

Abstract

In a trial conducted in Japan, patients with large 

cerebral infarctions had better functional outcomes 

with endovascular therapy than with medical care alone 

but had more intracranial hemorrhages.

BACKGROUND

Until recently, synthetic mid-urethral slings (made of 

mesh or tape) were the standard surgical treatment 

worldwide for female stress urinary incontinence, if 

conservative management failed. Data comparing the 

effectiveness and safety of newer single-incision mini-

slings with those of standard mid-urethral slings are 

limited.

points in the National Institutes of Health Stroke Scale 

(NIHSS) score (range, 0 to 42, with higher scores 

indicating greater deficit) at 48 hours.

RESULTS

Mohamed Abdel-Fattah, M.D., David Cooper, Ph.D., 

Tracey Davidson, M.Sc., Mary Kilonzo, M.Sc., Md 

Hossain, Ph.D., Dwayne Boyers, Ph.D., Kiron Bhal, M.D., 

Judith Wardle, Ph.D., James N'Dow, F.R.C.S.(Urol.), 

Graeme MacLennan, M.Sc., and John Norrie, M.Sc.

A total of 203 patients underwent randomization; 101 

patients were assigned to the endovascular-therapy 

g ro u p  an d  102  to  th e  med ica l-care  g ro u p . 

Approximately 27% of patients in each group received 

alteplase. The percentage of patients with a modified 

Rankin scale score of 0 to 3 at 90 days was 31.0% in the 

endovascular-therapy group and 12.7% in the medical-

care group (relative risk, 2.43; 95% confidence interval [CI], 

1.35 to 4.37; P=0.002). The ordinal shift across the range of 

modified Rankin scale scores generally favored 

endovascular therapy. An improvement of at least 8 points 

on the NIHSS score at 48 hours was observed in 31.0% of 

the patients in the endovascular-therapy group and 8.8% of 

those in the medical-care group (relative risk, 3.51; 95% CI, 

1.76 to 7.00), and any intracranial hemorrhage occurred in 

58.0% and 31.4%, respectively (P<0.001).

1
Kunal Das
1Dept. of Medical Gastroenterology and Hepatology, Manipal Hospitals, New Delhi
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We performed a pragmatic, noninferiority, randomized 

trial comparing mini-slings with midurethral slings 

among women at 21 U.K. hospitals during 36 months of 

follow-up. The primary outcome was a patient-reported 

success (defined as a response of very much or much 

improved on the Patient Global Impression of 

Improvement questionnaire) at 15 months after 

randomization (approximately 1 year after surgery). The 

noninferiority margin was 10 percentage points.

RESULTS

METHODS

A total of 298 women were assigned mini-slings and 

298 were assigned to receive midurethral slings. At 15 

months, success was reported by 212 of 268 patients 

(79.1%) in the mini-sling group and by 189 of 250 

patients (75.6%) in the midurethral-sling group 

(adjusted risk difference, 4.6 percentage points; 95% 

confidence interval [CI], −2.7 to 11.8; P<0.001 for 

noninferiority). At the 36-month follow-up, success 

was reported by 177 of 246 patients (72.0%) and by 157 

of 235 patients (66.8%) in the respective groups 

(adjusted risk difference, 5.7 percentage points; 95% CI, 

−1.3 to 12.8). At 36 months, the percentage of patients 

with groin or thigh pain was 14.1% with mini-slings and 

14.9% with mid-urethral slings. Over the 36-month 

follow-up period, the percentage of patients with tape or 

mesh exposure was 3.3% with mini-slings and 1.9% 

with mid-urethral slings, and the percentage who 

underwent further surgery for stress urinary 

incontinence was 2.5% and 1.1%, respectively. 

Outcomes with respect to quality of life and sexual 

function the two groups, with the except for 

dyspareunia; among 290 women responding to a 

validated questionnaire, dyspareunia was reported by 

11.7% in the mini-sling group and 4.8% in the mid-

urethral-sling group.

CONCLUSIONS

Single-incision mini-slings were non-inferior to 

standard midurethral slings with respect to patient-

reported success at 15 months, and the percentage of 

patients reporting success remained similar in the two 

groups at the 36-month follow-up. (Funded by the 

National Institute for Health Research.)

3. Higher-Dose Primaquine to Prevent Relapse of 

Plasmodium vivax Malaria

N Engl J Med 2022; 386:1244-1253, DOI: 

10.1056/NEJMoa2104226

Nathália N. Chamma-Siqueira, M.Sc., Suiane C. 

Negreiros, M.D., Ph.D., Sarah-Blythe Ballard, M.D., Ph.D., 

We enrolled 63 patients in group 1, 96 in group 2, and 95 in 

group 3. The median age of the patients was 22.4 years 

(range, 5.4 to 79.8). By day 28, three P. vivax recurrences 

were observed: 2 in group 1 and 1 in group 2. By day 168, a 

total of 70 recurrences had occurred: 24 in group 1, 34 in 

group 2, and 12 in group 3. No serious adverse events 

were noted. On day 168, the percentage of patients 

without recurrence was 58% (95% confidence interval [CI], 

44 to 70) in group 1, 59% (95% CI, 47 to 69) in group 2, and 

86% (95% CI, 76 to 92) in group 3. Survival analysis 

showed a difference in the day 168 recurrence-free 

percentage of 27 percentage points (97.5% CI, 10 to 44; 

P<0.001) between group 1 and group 3 and a difference of 

27 percentage points (97.5% CI, 12 to 42; P<0.001) 

between group 2 and group 3.

Sâmela Farias, R.N., Sandro P. Silva, Ph.D., Stella M. 

Chenet, Ph.D., Eduardo J.M. Santos, Ph.D., Luann W. 

Pereira de Sena, Ph.D., Flávia Póvoa da Costa, M.Sc., 

Amanda G.N. Cardoso-Mello,  Ph.D.,  Paola B. 

Marchesini, M.D., Ph.D., Cássio R.L. Peterka, M.Sc., 

Giselle M.R. Viana, Ph.D., and Alexandre Macedo de 

Oliveira, M.D., Ph.D.

BACKGROUND

In this trial conducted in Brazil, we evaluated three 

primaquine regimens to prevent relapse of P. vivax 

malaria in children at least 5 years of age and in adults 

with microscopy-confirmed P. vivax mono infection. All 

the patients received directly observed chloroquine for 

3 days (total dose, 25 mg per kilogram). Group 1 

received a total primaquine dose of 3.5 mg per kilogram 

(0.5 mg per kilogram per day) over 7 days with 

unobserved administration; group 2 received the same 

regimen as group 1 but with observed administration; 

and group 3 received a total primaquine dose of 7.0 mg 

per kilogram over 14 days (also 0.5 mg per kilogram per 

day) with observed administration. We monitored the 

patients for 168 days.

METHODS

In most of the Americas, the recommended treatment to 

prevent relapse of Plasmodium vivax malaria is 

primaquine at a total dose of 3.5 mg per kilogram of 

body weight, despite evidence of only moderate 

efficacy.

Abstract

RESULTS
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Matthew R. Smith, M.D., Ph.D., Maha Hussain, M.D., Fred 

Saad, M.D., Karim Fizazi, M.D., Ph.D., Cora N. Sternberg, 

M.D., E. David Crawford, M.D., Evgeny Kopyltsov, M.D., 

Chandler H. Park, M.D., Boris Alekseev, M.D., Álvaro 

Montesa-Pino, M.D., Dingwei Ye, M.D., Francis Parnis, 

M.B., B.S., Felipe Cruz, M.D., Teuvo L.J. Tammela, M.D., 

Ph.D., Hiroyoshi Suzuki, M.D., Ph.D., Tapio Utriainen, 

M.D., Cheng Fu, M.D., Motohide Uemura, M.D., Ph.D., 

María J. Méndez-Vidal, M.D., Benjamin L. Maughan, 

M.D., Pharm.D., Heikki Joensuu, M.D., Silke Thiele, M.D., 

Rui Li, M.S., Iris Kuss, M.D., and Bertrand Tombal, M.D., 

Ph.D. for the ARASENS Trial Investigators*

Abstract

BACKGROUND

Darolutamide is a potent androgen-receptor inhibitor 

that has been associated with increased overall survival 

among patients with nonmetastatic, castration-

resistant prostate cancer. Whether a combination of 

darolutamide, androgen-deprivation therapy, and 

docetaxel would increase survival among patients with 

metastatic, hormone-sensitive prostate cancer is 

unknown.

METHODS

RESULTS

In this international, phase 3 trial, we randomly 

assigned patients with metastatic, hormone-sensitive 

prostate cancer in a 1:1 ratio to receive darolutamide (at 

a dose of 600 mg [two 300-mg tablets] twice daily) or a 

matching placebo, both in combination with androgen-

deprivation therapy and docetaxel. The primary was 

overall survival.

CONCLUSIONS

4. Darolutamide and Survival in Metastatic, Hormone-

Sensitive Prostate Cancer

The primary analysis involved 1306 patients (651 in the 

darolutamide group and 655 in the placebo group); 

86.1% of the patients had metastatic disease at the 

initial diagnosis. At the data cutoff date for the primary 

analysis (October 25, 2021), the risk of death was 

significantly lower, by 32.5%, in the darolutamide group 

The administration of primaquine at a total dose of 7.0 

mg per kilogram had higher efficacy in preventing 

relapse of P. vivax malaria than a total dose of 3.5 mg 

per kilogram through day 168. (Supported by the 

U.S.  Agency for  Internat ional  Development ; 

ClinicalTrials.gov number, NCT03610399. opens in a 

new tab.)

Abstract

Valoctocogene roxaparvovec (AAV5-hFVIII-SQ) is an 

adeno-associated virus 5 (AAV5)–based gene-therapy 

vector  conta in ing a  coagulat ion  factor  VI I I 

complementary DNA driven by a liver-selective 

promoter. The efficacy and safety of the therapy were 

previously evaluated in men with severe hemophilia A in 

a phase 1–2 dose-escalation study.

5. Valoctocogene Roxaparvovec Gene Therapy for 

Hemophilia A

In this trial involving patients with metastatic, 

hormone-sensitive prostate cancer, overall survival 

was significantly longer with the combination of 

darolutamide, androgen-deprivation therapy, and 

docetaxel than with placebo plus androgen-deprivation 

therapy and docetaxel, and the addition of darolutamide 

led to improvement in key secondary end points. The 

frequency of adverse events was similar in the two groups. 

(Funded by Bayer and Orion Pharma; ARASENS 

ClinicalTrials.gov number, NCT02799602. opens in new tab.)

than in the placebo group (hazard ratio 0.68; 95% 

conf idence interval ,  0 .57 to 0.80;  P<0.001). 

Darolutamide was also associated with consistent 

benefits with respect for the secondary end points and 

prespecified subgroups. Adverse events were similar in 

the two groups, and the incidences of the most common 

adverse events (occurring in ≥10% of the patients) 

were highest during the overlapping docetaxel 

treatment period in both groups. The frequency of grade 

3 or 4 adverse events was 66.1% in the darolutamide 

group and 63.5% in the placebo group; neutropenia was 

the most common grade 3 or 4 adverse event (in 33.7% 

and 34.2%, respectively).

CONCLUSIONS

N Engl J Med 2022; 386:1013-1025, DOI: 

10.1056/NEJMoa2113708

Margareth C. Ozelo, M.D., Ph.D., Johnny Mahlangu, M.B., 

B.Ch., M.Med., K. John Pasi, M.D., Ph.D., Adam 

Giermasz, M.D., Ph.D., Andrew D. Leavitt, M.D., Michael 

Laffan, M.D., Ph.D., Emily Symington, M.D., Doris V. 

Quon, M.D., Ph.D., Jiaan-Der Wang, M.D., Ph.D., 

Kathelijne Peerlinck, M.D., Ph.D., Steven W. Pipe, M.D., 

Bella Madan, M.D., Nigel S. Key, M.D., Glenn F. Pierce, 

M.D., Ph.D., Brian O'Mahony, F.A.C.S.L.M., Radoslaw 

Kaczmarek, Ph.D., Joshua Henshaw, Ph.D., Adebayo 

Lawal, M.D., Kala Jayaram, M.D., Mei Huang, M.S., 

Xinqun Yang, Ph.D., Wing Y. Wong, M.D., and Benjamin 

Kim, M.D. for the GENEr8-1 Trial Group*

BACKGROUND
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We conducted an open-label, single-group, multicenter, 

phase 3 study to evaluate the efficacy and safety of 

valoctocogene roxaparvovec in men with severe 

hemophilia A, defined as a factor VIII level of 1 IU per 

deciliter or lower. Participants who were at least 18 

years of age and did not have preexisting anti-AAV5 

antibodies or a history of the development of factor VIII 

inhibitors and who had been receiving prophylaxis with 

factor VIII concentrate received a single infusion of 

6 × 1 0 1 3  v e c t o r  g e n o m e s  o f  v a l o c t o c o g e n e 

roxaparvovec per kilogram of body weight. The primary 

end point was the change from baseline in factor VIII 

activity (measured with a chromogenic substrate 

assay) during weeks 49 through 52 after infusion. 

Secondary end points included the change in 

annualized factor VIII concentrate use and bleeding 

rates. Safety was assessed as adverse events and 

laboratory test results.

RESULTS

In patients with severe hemophilia A, valoctocogene 

roxaparvovec treatment provided endogenous factor 

VIII production and significantly reduced bleeding and 

factor VIII concentrate use relative to factor VIII 

prophylaxis. (Funded by BioMarin Pharmaceutical; 

GENEr8-1 ClinicalTrials.gov number, NCT03370913. 

opens in new tab.)

METHODS

Overall, 134 participants received an infusion and 

completed more than 51 weeks of follow-up. Among the 

132 human immunodeficiency virus–negative 

participants, the mean factor VIII activity level at weeks 

49 through 52 had increased by 41.9 IU per deciliter 

(95% confidence interval [CI], 34.1 to 49.7; P<0.001; 

median change, 22.9 IU per deciliter; interquartile range, 

10.9 to 61.3). Among the 112 participants enrolled in a 

prospective noninterventional study, the mean 

annualized rates of factor VIII concentrate use and 

treated bleeding after week 4 had decreased after 

infusion by 98.6% and 83.8%, respectively (P<0.001 for 

both comparisons). All the participants had at least one 

adverse event; 22 of 134 (16.4%) reported serious 

adverse events. Elevations in alanine aminotransferase 

levels occurred in 115 of 134 participants (85.8%) and 

were managed with immune suppressants. The other 

most common adverse events were headache (38.1%), 

nausea (37.3%),  and elevations in aspartate 

aminotransferase levels (35.1%). No development of 

factor VIII inhibitors or thrombosis occurred in any of 

the participants.

CONCLUSIONS

6. Homologous and Heterologous Covid-19 Booster 

Vaccinations

N Engl J Med 2022; 386:1046-1057, DOI: 

10.1056/NEJMoa2116414

Robert L. Atmar, M.D., Kirsten E. Lyke, M.D., Meagan E. 

Deming, M.D., Ph.D., Lisa A. Jackson, M.D., M.P.H., 

Angela R. Branche, M.D., Hana M. El Sahly, M.D., 

Christina A. Rostad, M.D., Judith M. Martin, M.D., 

Christine Johnston, M.D., M.P.H., Richard E. Rupp, M.D., 

Mark J. Mulligan, M.D., Rebecca C. Brady, M.D., et al., for 

the DMID 21-0012 Study Group*

Abstract

BACKGROUND

Of the 458 participants who were enrolled in the trial, 

154 received mRNA-1273, 150 received Ad26.COV2.S, 

and 153 received BNT162b2 as booster vaccines; 1 

participant did not receive the assigned vaccine. 

Reactogenicity was similar to that reported for the 

primary series. More than half the recipients reported 

having injection-site pain, malaise, headache, or 

myalgia. For all combinations, antibody neutralizing 

titers against a SARS-CoV-2 D614G pseudovirus 

increased by a factor of 4 to 73, and binding titers 

increased by a factor of 5 to 55. Homologous boosters 

increased neutralizing antibody titers by a factor of 4 to 

20, whereas heterologous boosters increased titers by a 

factor of 6 to 73. Spike-specific T-cell responses 

increased in all but the homologous Ad26.COV2.S-

boosted subgroup. CD8+ T-cell levels were more 

In this phase 1–2, an open-label clinical trial conducted 

at 10 sites in the United States, adults who had 

completed a Covid-19 vaccine regimen at least 12 

weeks earlier and had no reported history of severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-

2) infection received a booster injection with one of 

three vaccines: mRNA-1273 (Moderna) at a dose of 100 

μg, Ad26.COV2.S (Johnson & Johnson–Janssen) at a 

dose of 5×1010 virus particles, or BNT162b2 

(Pfizer–BioNTech) at a dose of 30 μg. The primary end 

points were safety, reactogenicity, and humoral 

immunogenicity on trial days 15 and 29.

RESULTS

Although the three vaccines against coronavirus 

disease 2019 (Covid-19) that have received emergency 

use authorization in the United States are highly 

effective, breakthrough infections are occurring. Data 

are needed on the serial use of homologous boosters 

(same as the primary vaccine) and heterologous 

boosters (different from the primary vaccine) in fully 

vaccinated recipients.

METHODS
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durable in the Ad26.COV2.S-primed recipients, and 

heterologous boosting with the Ad26.COV2.S vaccine 

substantially increased spike-specific CD8+ T cells in 

the mRNA vaccine recipients.

We conducted an open-label, treatment-shortening, 

non-inferiority trial involving children with non-severe, 

symptomatic, presumably drug-susceptible, smear-

negative tuberculosis in Uganda, Zambia, South Africa, 

and India. Children younger than 16 years of age were 

randomly assigned to 4 months (16 weeks) or 6 months 

(24 weeks) of standard first-line anti-tuberculosis 

treatment with pediatric fixed-dose combinations as 

recommended by the World Health Organization. The 

primary efficacy outcome was unfavorable status 

(composite of treatment failure [extension, change, or 

Abstract

7. Shorter Treatment for Non-severe Tuberculosis in 

African and Indian Children

Homologous and heterologous booster vaccines had 

an acceptable safety profile and were immunogenic in 

adults who had completed a primary Covid-19 vaccine 

regimen at least 12 weeks earlier. (Funded by the 

National Institute of Allergy and Infectious Diseases; 

D M I D  2 1 - 0 0 1 2  C l i n i c a l Tr i a l s . g o v  n u m b e r, 

NCT04889209. opens in new tab.)

Anna Turkova, M.R.C.P.C.H., Genevieve H. Wills, M.Sc., 

Eric Wobudeya, M.Med., Chishala Chabala, M.Med., 

Megan Palmer, M.B., Ch.B., M.Med., Aarti Kinikar, M.D., 

Syed Hissar, M.D., M.P.H., Louise Choo, Ph.D., Philippa 

Musoke, Ph.D., Veronica Mulenga, M.Med., M.Sc., Vidya 

Mave, M.D., M.P.H.&T.M., Bency Joseph, M.B., B.S., 

M.P.H., Kristen LeBeau, M.Sc., Margaret J. Thomason, 

Ph.D., Robert B. Mboizi, M.Sc., Monica Kapasa, M.Med., 

Marieke M. van der Zalm, Ph.D., Priyanka Raichur, M.B., 

B.S., Perumal K. Bhavani, M.B., B.S., M.P.H., Helen 

McIlleron, Ph.D., Anne-Marie Demers, M.D., Rob 

Aarnoutse, Ph.D., James Love-Koh, Ph.D., James A. 

Seddon, Ph.D., Steven B. Welch, F.R.C.P.H., Stephen M. 

Graham, Ph.D., Anneke C. Hesseling, Ph.D., Diana M. 

Gibb, M.B., Ch.B., M.D., and Angela M. Crook, Ph.D. for 

the SHINE Trial Team*

Two-thirds of children with tuberculosis have non-

severe disease, which may be treatable with a shorter 

regimen than the current 6-month regimen.

METHODS

BACKGROUND

CONCLUSIONS

LANCET 2022 VOLUME 399, ISSUE 10333, P1401-1410, 

APRIL 09, 2022. doi.org/10.1016/S0140-6736 

(22)00455-X

RESULTS

restart of treatment or tuberculosis recurrence], loss to 

follow-up during treatment, or death) by 72 weeks, with 

the exclusion of participants who did not complete 4 

months of treatment (modified intention-to-treat 

population). A non-inferiority margin of 6 percentage 

points was used. The primary safety outcome was an 

adverse event of grade 3 or higher during treatment and 

up to 30 days after treatment.

Mahfoud F, Kandzari DE, Kario K et al

From July 2016 through July 2018, a total of 1204 

children underwent randomization (602 in each group). 

The median age of the participants was 3.5 years 

(range, 2 months to 15 years), 52% were male, 11% had a 

human immunodeficiency virus infection, and 14% had 

bacteriologically confirmed tuberculosis. Retention by 

72 weeks was 95%, and adherence to the assigned 

treatment was 94%. A total of 16 participants (3%) in the 

4-month group had a primary-outcome event, as 

compared with 18 (3%) in the 6-month group (adjusted 

difference, −0.4 percentage points; 95% confidence 

interval, −2.2 to 1.5). The non-inferiority of 4 months of 

treatment was consistent across the intention-to-treat, 

per-protocol, and key secondary analyses, including 

when the analysis was restricted to the 958 participants 

(80%) independently adjudicated to have tuberculosis 

at baseline. A total of 95 participants (8%) had an 

adverse event of grade 3 or higher, including 15 adverse 

drug reactions (11 hepatic events, all but 2 of which 

occurred within the first 8 weeks, when the treatments 

were the same in the two groups).

Four months of anti-tuberculosis treatment was non-

inferior to 6 months of treatment in children with drug-

susceptible, non-severe, smear-negative tuberculosis. 

(Funded by the U.K. Medical Research Council and 

others; SHINE ISRCTN number, ISRCTN63579542. 

opens in new tab.)

CONCLUSIONS

8. Long-term efficacy and safety of renal denervation in 

the presence of antihypertensive drugs (SPYRAL HTN-

ON MED): a randomized, sham-controlled trial
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Between July 22, 2015, and June 14, 2017, among 467 

enrolled patients, 80 patients fulfilled the qualifying 

criteria and were randomly assigned to undergo renal 

denervation (n=38) or a sham control procedure (n=42). 

Mean ambulatory systolic and diastolic blood pressure 

were significantly reduced from baseline in the renal 

denervation group, and were significantly lower than in 

the sham control group at 24 and 36 months, despite a 

similar treatment intensity of antihypertensive drugs. 

BACKGROUND

METHODS

Abstract

Renal denervation has been shown to lower blood 

pressure in the presence of antihypertensive 

medications; however, long-term safety and efficacy 

data from randomized trials of renal denervation are 

lacking. In this pre-specified analysis of the SPYRAL 

HTN-ON MED study, we compared changes in blood 

pressure, antihypertensive drug use, and safety up to 36 

months in renal denervation versus a sham control 

group.

This randomized, single-blind, sham-controlled trial 

enrolled patients from 25 clinical centers in the USA, 

Germany, Japan, the UK, Australia, Austria, and Greece, 

with uncontrolled hypertension and office systolic 

blood pressure between 150 mm Hg and 180 mm Hg 

and diastolic blood pressure of 90 mm Hg or higher. 

Eligible patients had to have 24-h ambulatory systolic 

blood pressure between 140 mm Hg and less than 170 

mm Hg, while taking one to three antihypertensive 

drugs with stable doses for at least 6 weeks. Patients 

underwent renal angiography and were randomly 

assigned (1:1) to radiofrequency renal denervation or a 

sham control procedure. Patients and physicians were 

unmasked after 12-month follow-up and sham control 

patients could cross over after 12-month follow-up 

completion. The primary endpoint was the treatment 

difference in mean 24-h systolic blood pressure at 6 

months between the renal denervation group and the 

sham control group. Statistical analyses were done on 

the intention-to-treat population. Long-term efficacy 

was assessed using ambulatory and office blood 

pressure measurements for up to 36 months. Drug 

surveillance was used to assess medication use. Safety 

events were assessed for up to 36 months. This trial is 

registered with ClinicalTrials.gov, NCT02439775; 

prospectively, an additional 260 patients are currently 

being randomly assigned as part of the SPYRAL HTN-

ON MED Expansion trial.

RESULTS

The medication burden at 36 months was 2·13 

medications (SD 1·15) in the renal denervation group 

and 2·55 medications (2·19) in the sham control group 

(p=0·26). 24 (77%) of 31 patients in the renal 

denervation group and 25 (93%) of 27 patients in the 

sham control group adhered to medication at 36 

months. At 36 months, the ambulatory systolic blood 

pressure reduction was −18·7 mm Hg (SD 12·4) for the 

renal denervation group (n=30) and −8·6 mm Hg (14·6) 

for the sham control group (n=32; adjusted treatment 

difference −10·0 mm Hg, 95% CI −16·6 to −3·3; 

p=0·0039). Treatment differences between the renal 

denervation group and sham control group at 36 

months were −5·9 mm Hg (95% CI −10·1 to −1·8; 

p=0·0055) for mean ambulatory diastolic blood 

pressure, −11·0 mm Hg (−19·8 to −2·1; p=0·016) for 

morning systolic blood pressure, and −11·8 mm Hg 

(−19·0 to −4·7; p=0·0017) for night-time systolic blood 

pressure. There were no short-term or long-term safety 

issues associated with renal denervation.

CONCLUSION

Radiofrequency renal denervation compared with sham 

control produced a clinically meaningful and lasting 

blood pressure reduction up to 36 months of follow-up, 

independent of concomitant antihypertensive 

medications and without major safety events. Renal 

denervation could provide an adjunctive treatment 

modality in the management of patients with 

hypertension.

9. Nonoperative or Surgical Treatment of Acute 

Achilles' Tendon Rupture

FUNDING

Medtronic

N  E n g l  J  M e d  2 0 2 2 ;  3 8 6 : 1 4 0 9 - 1 4 2 0  D O I : 

10.1056/NEJMoa2108447

Abstract

Ståle B. Myhrvold, M.D., Espen F. Brouwer, M.D., Tor K. M. 

Andresen, M.D., Karin Rydevik, P.T., M.Sc., Madeleine 

Amundsen, M.D., Wolfram Grün, M.D., Faisal Butt, M.D., 

Morten Valberg, Ph.D., Svend Ulstein, M.D., Ph.D., and 

Sigurd E. Hoelsbrekken, M.D., Ph.D.

BACKGROUND

Whether surgical repair of an acute Achilles' tendon 

rupture by an open-repair or minimally invasive 

approach is associated with better outcomes than 

nonsurgical treatment is not clear.
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We performed a multicenter, randomized, controlled 

trial that compared nonoperative treatment, open repair, 

and minimally invasive surgery in adults with acute 

Achilles' tendon rupture who presented to four trial 

centers. The primary outcome was the change from 

baseline in the Achilles' tendon Total Rupture Score 

(scores range from 0 to 100, with higher scores 

indicating better health status) at 12 months. 

Secondary outcomes included the incidence of tendon 

rerupture.

A total of 554 patients underwent randomization, and 

526 patients were included in the final analysis. The 

mean changes in the Achilles' tendon Total Rupture 

Score were −17.0 points in the nonoperative group, 

−16.0 points in the open-repair group, and −14.7 points 

RESULTS

METHODS in the minimally invasive surgery group (P=0.57). 

Pairwise comparisons provided no evidence of 

differences between the groups. The changes from 

baseline in physical performance and patient-reported 

physical function were similar in the three groups. The 

number of tendon reruptures was higher in the 

nonoperative group (6.2%) than in the open-repair or 

minimally invasive surgery group (0.6% in each). There 

were 9 nerve injuries in the minimally invasive surgery 

group (in 5.2% of the patients) as compared with 5 in the 

open-repair group (in 2.8%) and 1 in the nonoperative 

group (in 0.6%).

CONCLUSIONS

In patients with Achilles' tendon rupture, surgery (open 

repair or minimally invasive surgery) was not 

associated with better outcomes than nonoperative 

treatment at 12 months. (Funded by the South-Eastern 

Norway Regional Health Authority and Akershus 

University Hospital; ClinicalTrials.gov number, 

NCT01785264. opens in new tab.)
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Manuscript submission:

Instructions to Authors

All manuscripts should meet the following criteria: the 

material is original, study methods are ethical and 

appropriate, data are sound, conclusions are 

reasonable and supported by the data, and the 

information is important; the topic has specialty 

specific interest; and the article is written in reasonably 

good English. The article should be submitted in the 

standard manuscript style, the details of which are 

given later in the instructions. Manuscripts conforming 

to ICMJE guidelines will also be accepted and enter the  

review process; however, if accepted, the final version 

would need to conform to the journal's style. All 

accepted manuscripts are subject to editorial 

modifications to suit the language and style of MMJ. 

After modifications, they will be sent to the 

Categories of Articles: 

Criteria for Acceptance:

Original Research:

Research Paper: 

Manipal Medical Journal (MMJ) is the official journal of 

the Manipal Hospital, Dwarka, New Delhi. The journal 

follows the International Committee of Medical Journal 

Editors (ICMJE) Recommendations for the conduct, 

reporting, editing, and publication of scholarly work in 

medical journals. The journal gives priority to reports of 

outstanding clinical work, as well as important 

contributions related to common and topical problems 

related to all medical specialties, especially those 

relevant to developing countries. 

MMJ will accept soft copies of the manuscript and will 

process it through a peer review process before being 

submitted to the Editorial Board for final selection & 

publishing. Presently all manuscript-related queries 

will be through the official e-mail of the Department of 

Academics & Research. No hard copy manuscripts will 

be entertained. The online manuscript management 

and processing system would be adopted in the future 

once the journal gets regularized and indexing is to be 

initiated. 

Articles can be submitted as Original Research Papers, 

Research Briefs, Review Articles, Clinical Case Reports, 

Perspective, Update, Images, Clinical Case Letters and 

Correspondence. 

Manuscripts reporting original research may be 

submitted as Research Paper or Research Brief. 

The submission should report research relevant to 

clinical specialty including randomized clinical trials, 

other intervention studies, studies of screening and 

diagnostic tests, analytical cohort and case-control 

Descriptive observational studies, epidemiological 

assessments, and surveys are published as Research 

Briefs. Knowledge, attitude, and practice (KAP) studies 

are generally not preferred. Some of the manuscripts 

submitted as 'Research Papers' may also be considered 

for publication under this section at the discretion of 

editors. A reasonably large series of cases can also be 

considered for this section. 

Each manuscript should be accompanied by an 8-point 

structured abstract in not more than 250 words. The 8 

subheadings of the structured abstract should be 

background, objective, study design, participants, 

intervention, outcomes, results, and conclusion. The 

main text of the manuscript should be arranged in 

sections on Introduction, Methods, Results and 

Discussion. The authors should take care to avoid the 

use of sub-headings in the Results or Discussion 

section. However, the methods section should always 

include a subheading of 'Statistical analysis.' Key 

messages should be provided at the end of the 

manuscript in a box under the headings: 'What is 

Already Known?' and 'What this Study Adds?.' As far as 

possible, authors should restrict to a one-line answer 

for each of these two queries. Number of tables and 

figures should be limited to a maximum of 4 and 2, 

respectively. Extra tables and figures, will be subject to 

clearance by an editorial review process. The typical 

text length for such contributions is 3000 words 

(excluding title page, abstract, tables, figures, 

acknowledgments, key messages and references).

The number of references should be limited to 30. 

studies, systematic reviews, and cost-effectiveness 

analyses. Descriptive studies,  surveys,  case 

records/series, pilot interventional studies, and 

secondary analyses of data are usually not preferred for 

this section. 

Research Brief: 

The abstract should be limited to 150 words, and 

structured using the following headings: Objective, 

Methods, Results, and Conclusions. The text should 

conta in  no  more  than 1500 words ,  up  to  3 

illustrations/tables and up to 20 recent references. The 

text should be arranged in order of Introduction, 

Methods, Results and Discussion. Also, include a box 

entitled 'What this Study Adds?' highlighting the main 

result of the study. The distinction between Research 

Brief and Research Paper will be purely the journal's 

prerogative and will not  reflect on the originality of the 

research submitted. The manuscripts will be finally 

published under the heading of Research Papers. 
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Clinical Material:

Interesting Clinical observations may be shared 

through Clinical Case Reports or Images sections. 

Clinical Case Report: 

Clinical cases highlighting some unusual or new but 

“clinically relevant” aspects of a condition are published 

as Clinical Case Reports. Such reports should highlight 

some new or unusual aspect regarding etio-

pathogenesis, diagnosis or management of a condition 

that adds to the existing body of knowledge. Rarity of 

the reported condition alone will not be a criterion for 

acceptance. 

The text should not exceed 2000 words and should be in 

running text with labelled paragraphs sequentially 

containing Introduction, clinical-description, and 

discussion. Include a maximum of 15 references. Only 

two very relevant figures are allowed. Photographs 

(either black & white/ colour should be of high quality, 

without any blurring. Colour images will be published 

only in the web-version of the journal; for print version, 

these will be converted to black and white (For details, 

see below under Figures and Illustrations). A maximum 

of seven authors are permitted. Whenever there is a 

clinical image, patient's written consent (or that of the 

next of kin) to publication must be obtained, and the 

same must be affirmed/stated on the Title page. The 

editorial board may ask for such a consent form at any 

time during the manuscript review process. 

Images: 

Only clinical photographs with/without accompanying 

skiagrams or pathological images are considered for 

publication. Images of radiographs/ histopathology 

sl ides alone (without accompanying cl inical 

photograph) are not considered for this section. The 

image should identify the condition and have the 

classical characteristics of the clinical condition. 

A short text of about 250 words should be provided in 

two paragraphs; first paragraph having description of 

the condition, and second paragraph discusses 

differential diagnosis and management. No references 

are needed. See guidelines for preparing and submitting 

Figures/images (vide infra). A maximum of three 

authors are permitted. Images of cases involving more 

than one department can have a maximum of six 

authors. The authors should ensure that images of 

similar nature have not been published earlier in MMJ. 

Authors must obtain signed informed consent from the 

patient/legal guardian, and the same must be stated on 

the Title page. The such form should also be attached 

as a supplementary material while submitting the 

manuscript. 

Review Article: 

Short write-ups on recent modifications/revisions of 

s t a n d a r d  G u i d e l i n e s ,  C l a s s i f i c a t i o n s  o r 

Recommendations issued by Global organizations on 

topics of interest to clinicians will be published in this 

section. The word limit is 1500 words, the author limit is 

six, and a maximum of 2 tables and 15 references are 

allowed. An unstructured abstract of upto 150 words 

should also be included. The most relevant changes 

from the previous version should provided in a tabular 

form. The manuscript should preferably include an 

'Introduction' detailing the current status of the 

disease/guideline and the need for the revision, 

important changes in the new version, and the 

implications of the changes. 

Journal scan: 

Under this section, any good article, clinical guideline of 

special interest published in any reputed journal can be 

reviewed and submitted for publication. Important 

points for consideration here would be the relevance of 

the article to clinical practice, properly written and 

The journal encourages the submission of review 

articles addressing recent advances/controversies. 

These may be submitted as either Review Articles or 

Update. Please note that as a routine all review articles 

submitted to MMJ will undergo a plagiarism check, and 

the articles will promptly be sent back for revision or 

rejected depending on the extent of similarity with the 

published literature. 

Update: 

Other Categories 

Reviews: 

State-of-the-art review articles with systematic, critical 

assessments of literature will be published. The typical 

length for review articles is 2500-3000 words 

(excluding tables, figures, and references). An abstract 

of around 250 words with the following sections: 

Context (describing the clinical question or issue and its 

importance in clinical practice or public health), 

evidence acquisition (describing the data sources used, 

including the search strategies, years searched, and 

other sources), Results (major findings of the review 

with the greatest emphasis laid on the findings based 

on highest quality evidence), and Conclusions 

(emphasize how clinicians should apply current 

knowledge). The number of references should be 

limited to 50. Authors should take care to avoid 

excessive self-citation. The number of authors should 

usually be limited to eight. 
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•  Use a 12-point font size (Times New Roman) and 

leave margins of 2.5 cm (1 inch) on all sides. The 

whole manuscript should be formatted in 'portrait' 

layout. 

For reporting research, the authors are expected to 

comply with the “Recommendations for the Conduct, 

Reporting, Editing, and Publication of Scholarly Work in 

Medical Journals (ICMJE Recommendations) prepared 

by the International Committee of Medical Journal 

Editors (ICMJE) (www.icmje.org). 

Preparing the Manuscript: 

•  Units of measure: Conventional units are preferred. 

The metric system is preferred for the expression of 

length, area, mass, and volume. 

•  The manuscript is to be submitted in electronic 

format 

•  Spacing: 1.5 times space throughout, including title 

page, abstract, main text, key messages, references, 

figure legends and tables.

Manuscripts not fulfilling the technical requirements 

shall be returned to the authors without initiating the 

peer-review process. A summary of technical 

requirements for preparing the manuscript is provided 

below: 

•  Use American (US) English throughout. 

published article, learning points from the article 

relevant to clinical practice. The manuscript should 

consist of an Introduction (upto 250 words), Text (1000-

1500 words), and Learning Points ( upto 150 words). 

Letters commenting upon recent articles in MMJ are 

welcome. Such letters should be received within 3 

months of the article's publication. Letters commenting 

on 'Editorials', 'Case Reports' and 'Correspondence', are 

generally not preferred. At the Editorial board's 

discretion, the letter may be sent to the authors for the 

reply and the letter alone or letter and reply together 

may be published after appropriate review. The 

manuscript must have a title that should be different 

from the title of the paper it intends to comment upon. 

Letters should not have more than 500 words, and 5 

most recent references. The text need not be divided 

into sections. The number of authors should not exceed 

three, including the authors' reply in response to a letter 

commenting upon an article published in MMJ. Names 

of additional persons who have helped in drafting the 

letter can be mentioned in the acknowledgment 

section. 

•  Use non-proprietary names of drugs, devices and 

Correspondence: 

Authorship criteria: 

•  Abstract (wherever applicable) must be included on 

the main 'blinded manuscript. 

Title Page: 

other products. Proprietary names, if given, should 

not have a superscript © or TM or R; just capitalize 

the first word. 

•  There should not be any discrepancy in names and 

sequence of authors, and the corresponding author 

details, as submitted in the title page.

In the beginning, mention the category (i.e. Research 

Paper, Research Brief, etc.) for which the article is being 

submitted. The page should contain (i) the title of the 

article: which should be concise but informative; the 

type of study may be added in title after a colon; (ii) a 

short running title of not more than 40 characters; (iii) 

first name and surname (both are essential) of each 

author with the highest academic degree(s) and 

designation at the time when the work was done; initials 

will not be accepted for surnames. For example; 'Vidya 

K': here, 'K' will be considered as the Initial and 'Vidya' 

will be indexed as Last name; (iv) details of the 

contribution of each author; (v) name of the 

department(s) and institution(s) to which the work 

should be attributed (This should mention the 

institution of affiliation at the time of conduct of the 

study, not your current affiliation); (vi) disclaimers, if 

any;  (v i i )  name,  address ,  and e-mai l  of  the 

corresponding author, (viii) source(s) of support in the 

form of grants, equipment, drugs or all of these; (ix) 

declaration on competing interests; (x) Status of ethical 

clearance for the study along with name of the ethics 

Committee clearing the research study, and the date 

and number of the clearance from the committee; (xi) 

Clinical trial registration number in cases of clinical 

trials; and (xii) word count (not including abstract, 

tables, figures, acknowledgments, key messages, and 

references). A statement regarding ethical clearance 

and trial registration (if done) should also be provided in 

the methods section of the manuscript, without 

including any identifying details (Ethics committee 

name, Trial registration number etc.) 

All persons designated as authors should qualify for 

authorship. The journal endorses the ICMJE 

requirements for authorship, which are based on the 

following four criteria: (i) Substantial contributions to 

the conception or design of the work; or the acquisition, 

analysis, or interpretation of data for the work; AND (ii) 

Drafting the work or revising it critically for important 

intellectual content; AND (iii) Final approval of the 
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Competing interest for a manuscript exists when the 

author has ties to activities that could inappropriately 

influence his or her judgment, whether or not judgment 

is in fact affected. Financial relationships with industry 

– for example, through employment, consultancies, 

stock ownership, honoraria, grant, and expert 

testimony, either directly or through immediate family, 

are usually considered to be the most important 

competing interests. If competing interest exists, the 

author(s) must disclose them while submitting the 

manuscript. 

A structured abstract is to be sent in the case of 

Research Paper (250 words), Research Brief (150 

words) and Guidelines (250-300 words), Review Article 

(250 words), Update (150 words) and Research letters 

(50 words). For brevity, parts of the abstract may be 

written as phrases rather than complete sentences. No 

abbreviations should be used in the abstract. Four to 

five key words to facilitate indexing should be provided 

in alphabetical order below the abstract. Terms from the 

Medical Subject Headings (MESH) list of Index Medicus 

should preferably be used. Do not repeat words already 

included in the title. 

version to be published; AND (iv) Agreement to be 

accountable for all aspects of the work in ensuring that 

questions related to the accuracy or integrity of any part 

of the work are appropriately investigated and resolved. 

Conditions (i), (ii) (iii) and (iv) must all be met, for all 

authors, individually. One of the authors shall act as the 

corresponding author of the paper and he/she should 

take the responsibility of co-ordinating the work as a 

whole, from its inception to published article. The name 

of the designated author who should be approached for 

access to raw data should also be stated in the 

contributors' details, along with e-mail (if different from 

the corresponding author). MMJD will not entertain 

requests for joint corresponding authorship or joint first 

authorship. 

Competing interests: 

Funding: 

Authors are required to report all financial and material 

support for the research work, including grant number 

and funding agency. 

Abstract and Keywords: 

Main Text 

Introduction: 

The introduction must justify and state the question 

that the author(s) tried to answer in the study. It may be 

necessary to briefly review the relevant literature. Cite 

only those references that are essential to justify the 

proposed study. 

The methods section should describe, in a logical 

sequence, how the study was designed (e.g. how 

randomization was done), carried out (e.g. how 

s u b j e c t s  w e re  c h o s e n  o r  e xc l u d ed ,  e t h i ca l 

considerations, accurate details of materials used, 

exact drug dosage and form of treatment) and data 

were analysed (e.g. an estimate of the power of the 

study, the exact test used for statistical analysis). For 

standard methods, appropriate references are 

sufficient, but if standard methods are modified these 

should be clearly brought out. Authors should provide 

complete details of any new methods or apparatus 

used. Commercial names of the drugs/equipment may 

be used once at first mention, with the initial letter 

capitalized and manufacturer's name and address in 

parentheses. Subsequently the scientific/non-propriety 

name is to be used throughout. © or TM in superscript 

after the propriety name is not required.

All research studies should have obtained ethical 

clearance in writing from a formally constituted 

Institutional Ethics Committee, and the same should be 

stated in the manuscript (with name of ethics 

committee clearing the study, along with date and 

number in the title page; and a statement of ethical 

clearance without mentioning the identifying details in 

the Methods section). MMJD reserves the right to 

demand a copy of the relevant document, whenever 

necessary. Even when a study has been approved by a 

Research ethics committee, reviewers/editors may be 

concerned about the ethics of the work. Editors may 

then ask authors for more detailed information and ask 

them about the ethical and moral justification of the 

work. Editors may also ask authors to provide the 

contact details of the research ethics committee that 

reviewed the work, so that the journal can request 

further information and justification from that 

Methods: 

Ethics: All studies involving human subjects must 

address ethical issues. When reporting experiments on 

human subjects, indicate whether the procedures 

followed were in accordance with the ethical standards 

o f  t h e  r e s p o n s i b l e  c o m m i t t e e  o n  h u m a n 

experimentation (institutional or regional). The ICMR 

National Ethical Guidelines for Biomedical and Health 

R e s e a r c h  I n v o l v i n g  H u m a n  P a r t i c i p a n t s 

(https://icmr.nic.in/sites/default/files/ guidelines/ 

ICMR_ Ethical_ Guidelines_2017.pdf) is a helpful guide. 
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Informed consent must be obtained in writing from all 

human participants of any study. MMJ reserves the 

right of seeking from the authors the details of the 

information given to participants about the deviations 

from the normal, the risks involved, and the potential 

benefits to the society. Authors should not use patients' 

names, initials, or hospital numbers, especially in 

illustrative material. Written consent must be obtained 

from patients or legal guardians for publication (in print 

or electronic form) of clinical details or/and clinical 

photographs in all 'Case Reports', 'Images' 'Clinical 

videos' and qualitative research reports. 

Statistics: 

committee. Editors may consult other editorial 

colleagues, or more commonly the Ethical advisors of 

Manipal Hospital, to evaluate the ethical aspects of any 

article, and reserve the right to reject a manuscript on 

ethical grounds, even if the research was cleared by the 

institutional ethics committee. Besides rejecting the 

manuscript, the journal reserves the right of explaining 

such concerns to the head of the author's institution or 

the medical council in order to prevent unethical 

practices and to protect patients. 

Describe statistical methods with enough detail to 

enable a knowledgeable reader with access to the 

original data to verify the reported results. When 

possible, quantify findings and present them with 

appropriate indicators of measurement error or 

uncertainty (such as confidence intervals). Provide 

actual P values, rather than stating as just 0.05. 

References for statistical methods should be to 

standard works when possible (with pages stated) 

rather than to papers in which the methods were 

originally reported. Specify any general-use computer 

programs used. Define statistical terms, abbreviations, 

and most symbols. The relevant guidelines may be 

consulted for appropriate reporting. 

This consent form need not be submitted with the 

manuscript but obtaining consent should be confirmed 

on the title page. The identity of the patient in clinical 

photographs should be masked by suitable methods. 

Results: 

T h i s  s e c t i o n  s h o u l d  i n c l u d e  o n l y  re l eva n t , 

representative data and not all information collected 

during the study. Major findings should be presented 

clearly and concisely. It may also be useful to mention 

what the study did not find. Write units along with data 

at all places in the manuscript. Journal uses the format 

“mean (SD), median (IQR)” rather than “mean ± SD, 

median ± IQR” for reporting summary measures. Text, 

tables, and illustrations should be used judiciously. 

Avoid repeating in the text the data depicted in the 

tables or illustrations; emphasize or summarize only 

important observations. Restrict tables and figures to 

those needed to explain the argument of the paper. Cite 

the tables sequentially in the text, and provide each 

table on a new page after the reference section. Do not 

insert figures or tables in the main text of the 

manuscript. 

Discussion: 

Ordinarily it should not be more than one-fourth of the 

total length of the manuscript. Do not attempt a detailed 

review of the literature. This section should include 

(unheeded paragraphs in the order specified): (i) a 

summary of the major findings, (ii) limitations of the 

study, (iii) their relationship to other similar studies, and 

(iv) generalizability of the findings, and implications for 

practice/ policy/ research. Conclusions should be 

linked to the goals of the study. Avoid unqualified 

statements and conclusions not completely supported 

by the data. Authors should also refrain from making 

statements on economic benefits and costs unless 

their manuscript includes economic data and analyses. 

•  References to papers accepted but not yet published 

should be designated as “in press”; authors should 

obtain written permission to cite such papers as well 

as verification that they have been accepted for 

publication. 

• The Uniform Requirements style (the Vancouver style) 

is based largely on an American National Standards 

Institute (ANSI) standard style adapted by the NLM 

for its databases. Please take care that citations are 

• Identify references in text, tables, and legends by 

Arabic numerals in superscript. References cited only 

in tables or in legends to figures should be numbered 

in accordance with following the sequence 

established by the first identification in the text of the 

particular table or figure. 

Authors need to be accurate in citing and quoting 

references.  References should be numbered 

consecutively in the order in which they are first 

mentioned in the text. 

• Do not cite foreign language references unless a 

certified English version is also available. The 

references must be verified by the author against the 

original documents. 

References: 

•  Use the style of the examples below. The titles of 

journals should be abbreviated according to the style 

used in  PubMed.  Do not  use unpubl ished 

observations and personal communications as 

references. 
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o Equator Network. CONSORT 2010 Statement: 

Updated Guidelines for Reporting Parallel Group 

R a n d o m i s e d  T r i a l s .  A v a i l a b l e  f r o m : 

http://www.equator-network.org/ reporting-

guidelines/consort/.Accessed January 01, 2019. 

• Electronic material: Neonatal Resuscitation Program 

(NRP) Training Aids [on CD-ROM]. National 

N e o n a t o l o g y  F o r u m ,  N e w  D e l h i , 

2006.Hemodynamics III: the ups and downs of 

hemodynamics [computer program]. Version 2.2. 

Orlando (FL): Computerized Educational Systems; 

1993. 

• Material from the Internet: Website addresses must 

be in italics, and not underlined; give the date of 

accessing the website. Remove all hyperlinks. 

Tables: 

Type each table with double-spacing on a separate 

sheet of paper. Do not submit tables as photographs. 

Number tables consecutively (Roman numerals) in the 

order of their first citation in the text, and supply a brief 

but self-explanatory title for each. Tables with only two 

columns or those with more them 5 columns should be 

avoided. Also, avoid tables with more than 20 Rows as 

these are likely to cross over to the next page during 

printing. Detailed tables that cannot be adjusted in a 

single journal page will be incorporated as web tables, 

at editorial discretion. Give each column a short or 

abbreviated heading in italic font style. Place 

explanatory matter in footnotes, not in the heading. 

Explain in footnotes all abbreviations that are used in 

each table. For footnotes use the following symbols, in 

this sequence: *, #, $, ‡, ^, **, ##, $$, ‡‡, ^^, and so on. 

Identify statistical measures of variations such as 

standard deviation and standard error of the mean (Do 

not use ± sign). Be sure that each table is cited in the 

text. If data are used from another published or 

unpubl ished source ,  obtain  permission and 

acknowledge them fully. The source of the table should 

be in the footnote in full, and not by reference number 

alone. Obtaining permission the from the original 

copyright holder for reproducing already published 

material is the responsibility of the author, and any 

relevant queries will be directed to the corresponding 

author. 

Figures and Illustrations: 

Figures should be sent as separate files. Color 

photographs will be published only in the web version of 

the journal. For the print version, these will be converted 

to black and white except for the images section. It is 

preferable to have the photograph in portrait form rather 

• Newspaper article: City sees no respite from swine 

flu, 8 new cases reported. Hindustan Times 2015 Mar 

08; New Delhi: p. 8 (col 4). 

• Conference proceedings: Kimura J, Shibasaki H, 

editors. Recent advances in clinical neurophysiology. 

Proceedings of the 10th International Congress of 

EMG and Clinical Neurophysiology; 1995 Oct 15-19; 

Kyoto, Japan. Amsterdam: Elsevier;1996. 

• Dictionary and similar references: Stedman's Medical 

Dictionary. 26th ed. Baltimore: Williams & Wilkins; 

1995. Apraxia; p.119-20. 

 o Gera T, Shah D, Sachdev HS. Impact of water, 

sanitation and hygiene interventions on growth, 

non-diarrheal morbidity and mortality in children 

residing in low- and middle-income countries: A 

systematic review. Indian Pediatr. 2018; 55: 381-

93. 

• Chapter in a book: Khilnani P, Singhal N. Respiratory 

failure. In: Choudhury P, Bagga A, Chugh K, Ramji S, 

Gupta P, editors. Principles of Pediatric& Neonatal 

Emergencies. 3rd ed. New Delhi: Jaypee Brothers; 

2011.p.74-83. 

• Article in journals: List all authors when six or fever. 

When seven or more, list only first six and add et al. 
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• Material published early on website but not yet 
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feeding of preterm infants with bronchopulmonary 
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not directly copied and pasted from websites; remove 

the hyperlinks from the same. If the web version of a 

journal has been consulted instead of the print 

version, the same should be listed in the list of 

references. The manuscript may be returned to the 

authors for re-typing, in case this is detected during 

the final page-setting. 

• Personal author (book): Gupta P. Essential Pediatric 

Nursing, 2nd ed. New Delhi: AP Jain & Co.; 2010. 
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copyright holder to reproduce the material. Figures 

should be numbered consecutively according to the 

order in which they have been first cited in the text. 

Legends for illustrations: Type or print out legends for 

illustrations using double-spacing, starting on a 

separate page, with Arabic numerals corresponding to 

the illustrations. When symbols, arrows, numbers, or 

letters are used to identify parts of the illustrations, 

identify and explain each one clearly in the legend. 

Explain the internal scale and identify the method of 

staining in photomicrographs. Legends should be a 

part of the main manuscript, and should not be sent as 

supplementary material. 

than in landscape form to fit easily into one column. 

Letters, numbers, and symbols in photographs should 

be legible. The electronically submitted images should 

be of high resolution (>300 dpi). The following file types 

are acceptable: CDR, TIFF, EPS, and JPEG. Figures 

should be submitted separately from the text file. If 

photographs of people are used, either they must not be 

identifiable or their pictures must be accompanied by 

written permission to use the photograph. It is 

advisable to cover the eyes unless specifically need to 

be shown. If a figure has been published, acknowledge 

the source and submit written permission from the 
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Consent of Patient/Guardian for publication of material related to clinical images/videos In MMJ 

CONSENT FORM

I grant and release to MMJ all rights, title, and interest that I may have in the Material. I understand that I will not 

receive, and am giving up any claim to receive, any payment or royalties in connection with the use of the material. The 

Material may be edited, modified, and retouched for academic purposes. 

Description of material (photograph or video): 1..........................   2..........................  3.......................... 

Name of author submitting the Material: 

Manuscript number (if known): 

I understand that the material may depict my patient's medical conditions.

I understand that: 

My/ my child's name will not be published with the Material by MMJ. However, I understand that it may be possible for 

someone to recognize me from the photographs/videos or accompanying write-up. 

I give my consent for all or any part of the material referred to above to appear in the MMJ in print and/or electronic 

form. 

The use of the Material relating to me may include, without limitation, publication in the printed and electronic 

editions, on websites, in sub-licensed or reprinted editions, and for other academic purposes. 

Patient Name: 

Parent/Guardian Name:.................................................... Signed:.......................... Date: .......................... 

Address:................................................................................................................................................................................

...

..............................................................................................................................................................................................

....

If you are not the parent, what is your relationship with the patient? 

Date:  ...............................................

Witness Name: ...............................................           Signed:  ...............................................
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