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Abstract

Obijective: To observe interdepartmental variation in the availability of resources
and academic activities within the various neurosurgery programs of Pakistan.

Methods: This was a proforma-based survey of neurosurgery trainees and young
neurosurgeons of Pakistan, looking at the academic infrastructure and output of
their programs. The proforma was filled by 36 respondents from 11 neurosurgery
centers of the country. All these centers were accredited for neurosurgery training
in Pakistan.

Results: Out of the 36 respondents, 30 were completing a Fellowship training
(FCPS) and six were enrolled for a Master in Surgery (MS) program. About 80% of
the participants used the Youman’s Textbook of Neurosurgery as a reference book.
Only 40% of the candidates had access to more than one indexed neurosurgery
journal. Structured academic sessions (e.g., journal clubs and neuropathology
meetings) were lacking in a majority of the training institutes, 95% of the trainees had
no microsurgical laboratory experience, and modern neurosurgical tools (frameless DOL:

. . . 10.4103/2152-7806.91138
neuronavigation system, neuroendoscopy) were in use at a few centers only. Quick Response Code:
Conclusion: Neurosurgery training in Pakistan is not uniform and wide variations
exist between the programs at the centers evaluated. We recommend exchange
programs between centers at national and international levels, to allow trainees to
gain first-hand exposure to training components not available in their own center.
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INTRODUCTION

Pakistan is a developing country with a literacy rate of
56%, estimated by a survey conducted by the Ministry of
Education in 2004 — 2005, and a gross enrollment rate of

Neurosurgery is one of the younger surgical specialties. !

It is, however, one of the most dynamic specialties with
major changes observed in the past few years." In
Pakistan, modern neurosurgery began to evolve about six
decades ago, and neurosurgical training has developed
tremendously since then.

86% at the primary level, 46% at the middle level, and
44% at the secondary level. The total expenditure on
education is only 2.21% of the gross domestic product
(GDP). This low expenditure on education contributes
greatly to the difficulties encountered in running higher
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educational programs in the country, as most of the
budget is spent on primary education.

Today, there are an estimated 42 neurosurgery centers,
1500 neurosurgery beds, and 150 qualified practicing
neurosurgeons in Pakistan.!! Considering that Pakistan
has an estimated population of 170 million, this gives a
ratio of 1 neurosurgeon/1,130,000, which is a very small
number compared to the industrialized countries. The
worldwide ratio is one neurosurgeon / 230,000 people;
Africa has a ratio of one neurosurgeon / 1,352,000 people,
while the ratio is 1 neurosurgeon / 121,000 people in
Europe, and one neurosurgeon / 81,000 people in North
America.P!

Maintaining high standards in neurosurgical training has
been a topic of debate, especially in developing countries
like Pakistan.l*!'") The present study was undertaken to
observe interdepartmental variation in the availability
of resources and academic activities within various
neurosurgery programs of Pakistan in an attempt to
make recommendations for improvement, and highlight
deficiencies.

MATERIALS AND METHODS

This was a proforma-based (attached as a link) survey
of neurosurgery trainees and young neurosurgeons of
Pakistan. The proforma was mailed to a total of 48 people,
and was filled by 36 respondents from 11 neurosurgery
centers of the country (response rate 75%). This sample
consisted of trainees from neurosurgery training programs
in all the four provinces of the country. All centers were
accredited for neurosurgery training in Pakistan. The data
were later analyzed by using the Statistical Package for

Social Sciences (SPSS) version 13.0 (Chicago, IL, USA).
RESULTS

Out of 36 respondents, 33 were male and three were
female trainees. Lighty-three percent (n = 30) of the
respondents were doing their training requirement for
the Fellowship program (FCPS) offered by the College
of Physicians and Surgeons of Pakistan (CPSP). The rest
(n = 6) of the respondents were working in different
centers, to get a Masters of Surgery (MS) qualification in
neurosurgery from their respective universities. The mean
age of the trainees was 31 years (range 24 — 36 years) and
the mean duration of training was 3.8 years at the time
of survey.

Eighty percent (n = 29) of respondents had more than
one English neurosurgery textbook in the department.
The most frequently consulted textbook was the
Youman’s Textbook of Neurosurgery, which was generally
considered a suitable guide for neurosurgery residency /
Fellowship. Other common texts were Schmidek and
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Sweet’s, ‘Operative Neurosurgical techniques: Indications,
Methods, and Results,” and Greenberg’s, ‘Handbook of
Neurosurgery’. The majority of centers (80%) had access
to at least one neurosurgery journal, but only 40% had
subscription to more than one international indexed
journal. The most frequently read journal was, the Journal
of Neurosurgery (JNS). Another constraining factor noted
in a majority of neurosurgical centers (40%) was the non-
availability of internet facilities [Figure 1].

There was no uniform pattern for academic sessions in
the different centers. Thirty percent of the programs
were not conducting any teaching sessions for the basic
sciences, and 40% of the centers had no regular journal
club meetings or literature reviews. Similar deficiencies
were noted in morbidity and mortality (M and M)
meetings and neuroradiology and neuropathology sessions
[Figure 2]. Eighty percent of the respondents reported
attending interdepartmental and city-wide meetings, 85%
had no scientific publications in national or international
journals, and 35% of the respondents reported delivering
presentations at national or international neurosurgery
meetings.

Fifty percent of the respondents reported an evaluation
of their training program by national and international
faculty at intervals of every two years or longer.

The lack of cadaveric dissection laboratories was
another aspect of concern in 95% of the respective
centers. It was a significant observation that only 5%
of the centers made use of dissection laboratories to
practice on a cadaveric specimen. We also looked into
the availability of different modern surgical tools in
the neurosurgical armamentarium of the participating
centers. This revealed that the majority of trainees (70%)
had no exposure to frameless or frame-based navigational
technology in routine neurosurgical procedures. Only
60% of the respondents reported exposure to endoscopic
surgerics.

DISCUSSION

Dr. W. IHalsted was the first to introduce a formally
structured residency program in the USA, at the John
Hopkins Medical School, at Baltimore, in the early
twentieth century. However; there are many other formats
that have been introduced since. As a result, there are
significant differences in the national, regional, and
international training programs around the world.[5!
Therefore, these programs neced constant re-cvaluations
in order to improve the standard of neurosurgical
education.!"! Neurosurgery, as a surgical discipline of its
own right, in Pakistan, began with the arrival of Omar
Vali Jooma at the Jinnah Postgraduate Medical Center, in
Karachi, in September 1951." Five years later, Brigadier
G. D. Qazi joined him as Pakistan’s second neurosurgeon,
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Figure |: Assessment of neurosurgical training programs in Pakistan

when he established Pakistan’s second neurosurgery center
at the Combined Military Hospital, Lahore. Pakistan’s
third neurosurgeon was Bashir Ahmad who arrived here
in 1963, and established a neurosurgery center at the
Nishtar Medical College and Hospital, Multan, where he
practiced for four years before shifting to King Edward
Medical College and the associated Lahore General
Hospital. This marked a new era for neurosurgery in the
province of Punjab, Pakistan’s largest and most populous
province. Lahore General Hospital, in the years to come,
became one of the busiest neurosurgery centers in the
world.

Since then, neurosurgery in Pakistan, in general, and
neurosurgical  training, in particular, have evolved
tremendously.

There are two coexisting neurosurgery licensing bodies
with separate training formats, in Pakistan. The more
popular of the two is the CPSP as it is much more widely
recognized. The CPSP runs a Fellowship program at the
end of which the trainee is awarded the FCPS diploma,
and the other is the university-based Master of Surgery
program, at the end of which the trainee is awarded an
MS degree. On an average, these programs require five to
six years of supervised neurosurgery training, at the end of
which the trainees are licensed to practice as independent
consultants. Every year, around four to eight postgraduate
trainees fulfill the requirements and complete their
training from these two programs. This small number of
neurosurgeons added to the list every year does not match
the need for consultants in the country.

At most institutions, neurosurgery training is a six-year
program, which involves general surgery training in the
first two years and focused neurosurgical training in
the next four years. During their training, the trainees
are also required to rotate in the Far, Nose, and Throat
(ENT), Anesthesia, Ophthalmology, Radiology, and
Neurology Departments. To successfully complete their

Figure 2: Academic shortcomings

postgraduate training, the trainees also have to complete

an independent rescarch project and pass the examination
conducted by CPSP.

Both of these programs have rigid guidelines, to ensure
that the training is monitored and fulfills certain
requirements. CPSP  itself evaluates the standard
of training and facilities available at the accredited
institutions. However, the requirements focus primarily
on the basic fundamentals of neurosurgery, which include
learning how to perform basic neurosurgical procedures,
completing the specified length of time in different
rotations, and so on, rather than attempting to achieve
high standards of training, by focusing on a certain
complexity of cases observed and performed by trainees,
the ability of trainces to perform cases independently,
and the exposure to new surgical techniques and
instruments. Therefore, the concern is that currently even
a center with only modest faculty and equipment and no
rescarch infrastructure can still qualify to train clinical
neurosurgeons. This may be appropriate at present, as
there is an acute shortage of both neurosurgeons as well
as tesources. However, the question remains: Is this a
recipe for success for the future?

The present study is an attempt to highlight the
considerable and disturbing large variations in the
standard of training at the different centers of Pakistan.
A questionnaire-based study was conducted, structured
over the responses of neurosurgery trainees and young
neurosurgeons in  the country. Therefore, despite
representations from all four provinces, it may not fully
represent the current state of neurosurgery training in
the entire country. However, the results should be taken
seriously as they show gross differences in the working
structure of departments, the availability of resources,
and the types of exposure of trainees. All these directly
affect the standard of training acquired by graduating
from these programs. One of the most disturbing
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results of the current study is the lack of internet access
experienced by almost 40% of the respondents. Therefore,
trainees cannot have access to online journals and books.
Of further concern is the fact that there is only a rarified
educational program evaluation of more than half the
centers by an external governance body (comparable to
the Accreditation Council for Graduate Medical Education
(ACGMEL )). It is a surprising fact that more than one-
third of the trainees reported not having regular M and
M meetings at their center, a mandatory meeting in
most Internationally renowned centers interested in
evaluation and improvement of their standard of care.
Also of concern is the fact that more than 90% of the
respondents reported ‘no’ to having access to cadaveric
or skills laboratories and almost 85% of the respondents
reported not having a publication to their credit;
65% reported not having presented at any national or
international level in their careers. It is well-recognized
that such a lack of research exposure results in young
neurosurgeons distancing themselves from  substantial
rescarch advances and technological advances, which is
now considered essential to become an academic surgeon
and future leader¥ In case of pursuing an academic
career, research at an early point is considered a must
and is facilitated in most of the European and North
American academic centers, as highlighted by Burkhardt
and colleagues.!

Some of the practical shortages of the clinical activities
of our training programs, such as, the absence of
neuronavigation facilities and endoscopy and cadaveric
laboratories, may be attributed to lack of resources,
which is a common problem for institutions in Pakistan.
Although a number of workshops are conducted
for teaching different surgical techniques, including
spine surgery and instrumentation, their usefulness
Is questionable as many institutions do not have the
resources or Instruments for their trainees to practice
what they have learnt theoretically. Even sub-disciplines
like stereotactic radiosurgery / neurosurgery, functional
neurosurgery, epilepsy surgery, and movement disorder
surgery are under-represented in  Pakistan. Despite
these deficiencies, one of the strengths of many
neurosurgery training programs is the support from
other related specialties like Neurology, Radiology, ENT,
Ophthalmology, Anesthesia, and Rehabilitation. The
support is maintained by frequent consultation and
coordination among the consultants of these specialties.
Apart from the lack of resources, political unrest in the
country has also contributed to the deficiencies of the
training programs in the country, as it creates a hindrance
in the training and modifies the attitude of trainees.
It disrupts their training curriculum as well as poses
problems in obtaining visas and visiting other countries.
The political situation also makes it difficult to organize
conferences and workshops as guest lecturers and
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professors are also reluctant to attend these meetings.

Lack of continuing research in the academic institutions
of Pakistan has also been criticized and can partly
be attributed to lack of funding.”® However, other
core deficiencies, such as regular morbidity meetings,
journal clubs, conduction and presentation of research,
multispecialty meetings, as well as, rotations, and even
the availability of the internet do not require large
resource allocations or drastic changes in the system,
and can be implemented ecasily. Although a neurosurgery
trainee has a busy schedule throughout the day, it should
not be too difficult to allocate one to two hours some
time during the week for an academic session in the
training curriculum, without actually compromising on
the surgical exposure the trainees get. Similarly, regular
program evaluation requires establishment of a system
(internal or external) of audit and self-improvement,
which again does not require excessive funding or time.!”!

Pakistan’s ~ first neurosurgery research —article was
published in 1979, in which I. H. Bhatti reported a
preliminary study looking at platelet adhesiveness in
spontancous subarachnoid hemorrhage, the final results
of which were never published.” In a recent review
of publications, it was concluded that no level 1 or 2
evidence was contributed by neurosurgeons in Pakistan
in the last six years.'"! Publications were few in number,
consisting mainly of case reports and case series and
came from just a few authors situated at select centers.!'*]
To this day, Pakistan does not have a scientific peer-
reviewed journal, indexed with Pubmed or dedicated to
neurosciences research.”’ Although there are now four
Pakistani medical journals indexed with the National
Library of Medicine (NLM), the Journal of Pakistan
Medical Association (JPMA) and the Journal of College of
Physicians and Surgeons Pakistan (JCPSP) have been the
oldest and most popular within the local neurosurgery
community. Two neurosurgery journals, Pakistan Journal
of Neurological Sciences (PJNS) and Pakistan Journal
of Neurosurgery (official journal of Lahore General
Hospital), deal primarily with neurosciences research, but
both are in their initial stages and as yet are not indexed
with NLM. Both the MS and FCPS programs require
completion of a research project and submission of a
thesis for eligibility of a license. Currently, the Pakistan
Society of Neurosurgeons holds regular annual meetings
as well as a Neurotrauma Conference every alternate year,
which invites article presentations well in advance and
encourages trainees and young neurosurgeons, through
free traveling and lodging arrangements and medals and
awards for best presentations. The Young Neurosurgeons
Forum also awards the best research articles every year.
International organizations like the Asian Congress of
Neurological Surgeons (ACNS) and World Federation of
Neurosurgical Societies (WENS) similarly encourage the
participation of young neurosurgeons in their conferences,
especially from developing countries, through traveling
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Fellowships. Yet, almost 65% of the senior neurosurgery
trainees (mean year in training 3.8) report not having
made any national or international presentations. Those
who participate in these conferences ecither belong to
a few institutions where research is given importance
and funds are available or they are the ones who can
personally fund their expenses of traveling and attending
such conferences.

It is clear that despite all the ongoing efforts, a research
culture is still lacking. Improvement of the quality
and number of neurosurgical publications in Pakistan
critically depends on the future involvement of trainees
and fresh graduates. The workload should not be held
solely responsible for these shortcomings as other busy
neurosurgery centers in the world manage to entertain a
work environment that allows producing a large number
of research articles.

In a nutshell, neurosurgical training and practice In
developing countries is significantly different from the
standards observed in developed countries. Due to lack
of resources and constraints by the health budget, several
of the universally advertised resources in the field of
neurosurgery might not be first line or even second line
of demand in developing countries.

CONCLUSION

We recognize the current limitations of the existing
healthcare  system in  Pakistan, which precludes
comparably high standards of training across various
centers. However, several deficiencies observed in the
current study can be corrected by simple measures,
such as, providing internet access and online journal
subscriptions, promoting research, organizing M and M
meetings, journal clubs, interdepartmental meetings,

Historical Commentary

A Neurological Surgeon in Pakistan

While visiting the ‘Sub Continent” of Asia, the Indiana
University Chancellor, Herman B. Wells, offered West
Pakistan help in developing additional Medical Schools,
as only one was left in there after it had been separated
from India in about 1950. Soon after that the Pakistani
Physicians arrived on the Indiana University Medical
School (IUMC) Campus, to become better acquainted
in teaching Pre-clinical subjects. After several of those
physicians returned to Pakistan and started teaching
Medical courses, requests were made for Teachers of
Clinical subjects, and eventually Residency experiences. |
was asked to spend several months learning what would
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and so on. To allow for significant clinical improvement,
we recommend the development of regular exchange
programs between centers, to allow trainees to gain first-
hand exposure to facilities not available in their center of
training.
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— August to December, 1962

be needed to establish speciality training in the new
Medical School Hospitals being established throughout
what was then East and West Pakistan, that is, before
East Pakistan became Bangladesh.

My plane arrived one late afternoon in Karachi, West
Pakistan, and I was taken to my quarters near the Pre-
clinical part of the recently-built Medical School and older
adjacent hospital. Soon after my arrival, I was invited
to have dinner with the family of an ITUMC teacher of
physiology, who was helping to establish the pre-clinical
part of the Medical School, and also to establish a serious
interest in herpetology and the development of snake
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anti-venoms. While waiting for dinner, one of the young
daughters moved my arm off the arm of the chair, and
replaced it with a short fat snake, unlike anything I had
seen before. She explained that that particular snake was
a family pet, as she showed me how to pet it. Dinner was
excellent India-style fare, and I had a restful night after a
long day of travel.

The next day a British-trained neurosurgeon, Omar
Jooma, MD, took me on rounds of several 20-bed wards
with a variety of well-cared-for neurosurgical and general
surgical patients. In a few days, I was deep into the
neurosurgery schedule myself, with Dr. Jooma, but more
often by myself, assisted by one or another of the younger
general surgeons.

The operating room, was large with a wooden floor and
light-colored painted walls and a large open window,
which overlooked a courtyard where the patients' and
their families” horses and donkeys were kept. Braying
and scuffling animal feet were heard through the open
window, particularly in the early mornings, before they
were fed. After operating there for a few days I persuaded
the nurses, who were very good and attentive, to move
the head or back to be operated on away from the open
window to the other side of the room. Quite adequate
operating room (OR) lights could be moved around on
castors to provide good illumination of the operative
sites. There was no air-conditioning, so the nurses would
wait until the surgery progress was such that they could
put a towel wrung out in ice water over the surgeon and
his helper’s backs for a few minutes of wonderfully cool
comfort. In spite of these unusual means of completing
surgeries, neither I nor Dr Jooma had any wound
infections.

Dr. Jooma and I each performed many operations, but
I will mention a few that I remember clearly, with the
understanding that there were many more. A young man
had been carried piggy-back almost a thousand miles
from the Himalayan mountains in the north of Karachi.
I have no recollection of the diagnosis, but I remember
removing a well-encapsulated abscess arising from his
mastoid that compressed one of his temporal lobes.
A short while post the operation he was able to walk
joyously back toward his mountain home. I never saw
or heard from him after he walked off from the hospital
ward, and had to assume he remained well enough to
help care for his family’s farm. He also walked off the
ward among his many relatives. Length of hospital stay
seemed never to be an issue.

Another similar case had a medium-sized acoustic
neurinoma removed, without the use of magnification
or other current amenities. He also walked off the 20-
bed ward without difficulty. I remember one elderly
gentleman, from whom a benign spinal tumor was
removed, sitting up on his bed, both pre- and post-
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operation, while one or the other of his sons squatted
behind him rubbing his back.

The patients’ families brought their own bedding, and
convenient places were supplied for relatives to wash, and
clothes lines were provided to dry their clothes quickly in
the warm sun. It was impossible to count the number of
relatives attending cach patient, as they provided much
of the care except for medication or vital sign recording.
Relatives cooked the best-liked meals of the patients
on small stoves, on the balconies surrounding cach
ward, and fed them, making a real family affair of cach
hospitalization. When x-rays were needed, the families
were told how many and what sizes were needed, so
relatives could go into the city to buy and bring them
back to be properly exposed by the x-ray technicians.

The time came, after I had become somewhat
accustomed to this routine, for me to visit other sites
where new medical schools were being developed in
both East and West Pakistan. The first was King Edward
Hospital in Lahore, West Pakistan, many miles north of
Karachi, where Dr. Bashir Amid, who had seven years
of neurosurgical training in one of the world-renowned
neurosurgical centers had started to practice. During
training, Dr. Bashir spent all the money he earned
buying neurosurgical instruments and sending them
back to his home in Lahore, so only a few days after he
completed his training he was able to start operating.
Other neurosurgeons with similar training had to wait
months after arriving for sufficient instruments to start
operating. Dr. Bashir and I made a lasting friendship, as
we discussed Pakistan’s medical needs, particularly with
regard to resident training. e had a strong reputation for
his diagnostic and surgical skills, and eventually became
the principal of the enlarged King Edward Hospital
Medical School Complex.

My next visit was to Peshawar. Work on the building
for the new medical school had not yet started, and the
elderly surgeons I met there were not sure if neurosurgery
should be a separate discipline from general surgery
or resident training. I assumed, but had not confirmed
that this new medical school was one of the ten that
Pakistan was planning. I visited several other locations,
one of which was Abbottabad, where Osama Bin Laden
was found during the last few days of April 2011. My only
recollection of that stop was a walled courtyard full of
beautiful little black and white goat kids frolicking.

On my way back to the USA I landed in the city of
Dakar, what was then East Pakistan, now Bangladesh,
where a new pre-clinical medical school had opened,
essentially only classrooms and laboratories. The friendly
professor who showed me around learned that my father
was one of the early leperologists, and suggested that I
visit a leper community on the Changregoona River, not
far cast of Dakar. I got up early on a Sunday morning and
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caught a launch to take me to visit British missionaries
who cared for the lepers in this community. The launch
went slowly against the flow of the river, stopping at
many docks to load and unload passenger, animals, and
various bundles of goods. When we reached the landing
for the leper community, I was directed to the mission
house. I found no one was home, so I wandered around
the leper village, watching women making cloth and
men doing other chores. I recognized the signs of leprosy
among the friendly people, whose children seemed to be
uninfected. The British missionaries shared their lunch
with me and arranged for a three-wheeled taxi to take me
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back to Dakar. On the way back to the USA I stopped in
Burma, now Myanamar, where I was privileged to sail a
‘lightening’-styled sail boat, Bangkok, and then went on
to the Large Island of Hawaii, where my family joined me
on Kalikakua Bay, where Captain Cook was boiled and
the volcano started pouring out red hot liquid rock two
days before we were scheduled to leave.
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