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STRENGTHENING MEDICAL PRACTICE THROUGH RESEARCH
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ABSTRACT

Strategies and resources necessary to build a research
agenda were presented along with the important steps in the re-
search process. Misconceptions and challenges about scientific
research were explained, but at the same time the joy and satis-
faction derived from doing a research project was also empha-
sized. Types of research with corresponding examples that can
be done in clinical practice were given. Dr. Laya's overall mes-
sage was to present research as an important tool in enhanc-
ing clinical practice and to inspire the listeners to embark on a
research-oriented culture.

This article was adapted from the Research Chair lecture delivered by
Dr. Bernard F. Laya as a Research Chair in Radiology for the third con-
secutive year (2009, 2010, and 2011). The event was held at St. Luke s
Medical Center - Quezon City on August 2, 2012. This has been format-
ted to comply with the journal s requirements.
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Research is the process of seeking knowledge, a
process of harnessing curiosity to discover and
develop methods and systems. It relies heavily on

application of scientific method to be effective; from the
development of an idea, formation of hypothesis, defini-
tions, data gathering, analysis and conclusion, the process
should follow a systematic approach based on established
facts. It is a systematic investigation to validate or dis-
cover and therefore, the end product is the creation of
knowledge itself.

When asked about their impression on research,
most people would say that it is boring, tedious and time-
consuming. Others relate research with long hours in the
animal laboratory, dealing with chemicals, and heavy on
mathematics or statistics. To some doctors in training, re-
search is a requirement that needs to be fulfilled in order
to graduate. Unfortunately, most of them are not given the
proper training or even guidance to do research and as a
result, most of them just repeat previously done projects,
with some even resulting to plagiarism. In some cases
where the research project obtains a good outcome, other
senior consultants even put their names as the primary
author instead of giving the credit to the person who did
most of the work. This practice of unethical authorship
also hurts the morale of some young researchers. For some
practicing physicians and healthcare providers, time spent
in research can get them away from studying or master-
ing the clinical aspect of their work. Research is usually
viewed as a hindrance rather than a venue for advance-
ment. Still, others see no interest in research because there
is no financial reward. There is failure to promote that it is
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possible to have a successful research career with a.nor-
mal personal life.

Although it is understood that success in medical re-
search does not equate to financial rewards, many orga-
nizations are now putting a high value on research. But
the major benefits of research are the intangibles: to dis-
cover something new, creation of knowledge, expanding
expertise, and the opportunity to share all of these. The
joy and satisfaction derived from the excitement of dis-
covery and rediscovery is priceless, long lasting, and very
fulfilling. Once knowledge is gained, there is opportunity
to share and propagate this knowledge. There are also ad-
ditional perks that come along with it including meeting
new people, networking, opportunity to travel, academic
promotion; and even financial gains.

It is very important to emphasize the importance of
research as a valuable aspect of medical practice. Re-
search is as important as the act of healing itself. All
healthcare institutions should encourage their clinicians
and other healthcare professionals to embark on a re-
search-oriented culture. For a research agenda to be suc-
cessful, there should be a mandate of support from the
administration to help provide the necessary resources. A
culture that values research has to be developed supported
by leaders who see the importance of research. 1·2 Other re-
sources including human, financial, space and equipment
are crucial in the research process. Still, a strategy has to
be developed that would nurture people's interest such as
training and education, multidisciplinary collaborations,
as well as incentives which include financial reward and
professional advancement.

Multidisciplinary collaborations are very important
in research. People in various fields of expertise coming
together for a common cause would make a stronger proj-
ect. The more ideas, the better, and the project can be ac-
complished much faster. This can also be an opportunity
for mentorship; an expert working with a younger physi-
cian or trainee to pursue a research project is also a way to
help enhance someone else's career. It is a chance to teach
but also an opportunity to learn. This way, people are in-
spired to embark on the same research-oriented path.

The important steps in research include the develop-
ment of an idea, the brainstorming and literature review,
writing the project proposal, conducting the research,
analysis of data, the presentation, and manuscript writing.
Each step is equally important but the biggest challenge
is the will to get started by searching for a topic or idea.

How do you develop an idea for a research project?
A great topic should be one that interests you, and some-
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thing within the scope of what you normally do because
there is already some form of familiarity. A certain com-
fort level in a particular field allows you to know what
else is missing or what is not fully understood in that field.
These gaps in knowledge are usually the misconceptions,
confusions, or even contraindications that need to be re-
solved. These knowledge gaps fuel our curiosity to create
questions for investigation, keeping in mind that asking a
good question is just as important as giving the correct an-
swer. It is important to go beyond what textbooks would
say and consult other avenues to feed one's curiosity. We
are lucky to be in an era where information and other re-
sources are a few clicks away via the Internet. In doing
so, we go from merely just accepting handed down infor-
mation to establishing an intellectual environment geared
on answering questions and focused on creation of new
knowledge.

But a particular idea should not only interest you, it
should also appeal to the interest of many and have a wide
range of applicability. It is all right to be ambitious, to
think big and entertain projects which are larger than life.
Explore molecular medicine, genomics, and other areas,
which are less understood by many if that is what interests
you. But for starters, it is best to concentrate on projects
within the scope of your comfort zone. Often in clinical
practice, we come across conditions that we have not en-
countered before. These should be taken as opportunities
to explore. Basic knowledge is usually available but there
is always a question. Has this condition been described
before? How frequent does it present? What other enfi>«,
ties could have similar manifestations? How do we di-
agnose this process and are there other ways? How does
the disease change with different groups of people, time,
or place? Even simple questions like these can lead to a
breakthrough project. Keep in mind that questions will
also evolve with the changes in one's career and degree of
expertise. But no matter what your career direction is, it is
important to remain inquisitive.

Radiology is one of the most technologically inten-
sive and rapidly evolving disciplines in medicine, rely-
ing heavily on research for continuing clinical relevance
and utility. The discovery of x-ray by Sir Wilhelm Conrad
Roentgen in 1895 is one of the more important discov-
eries in medicine, which earned for him the first Nobel
Prize in Physics in 1901. It is also one of the fastest trans-
lational researches in medicine because soon after it was
discovered, it was published, presented, and practiced in
a matter of weeks. By 1896, the practice of radiology in-
cluding x-ray and fluoroscopy was already in ful. swing.
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It has evolved tremendously from x-ray to discovery of
other imaging modalities including ultrasound, comput-
ed tomography (CT scan), magnetic resonance imaging
(MRI), nuclear medicine imaging, positron emission to-
mography imaging (PET scan), and others. Indeed, medi-
cal imaging has shifted from purely anatomic imaging to
include functional, physiologic, and even molecular im-
aging. As a result, radiologists have become key players
in interdisciplinary teams addressing challenging medical
questions of our time.

Not everyone can make such important discoveries
on a regular basis. Some may choose to validate, assess,
improve, or even rediscover previously identified facts.
The researcher's capabilities, limitations, available re-
sources, and logistical support are all very important
when thinking about a project idea. Eventually, a project
that would have useful information and create an impact
is something most researchers would aim for. After all,

-----..tbesuccess of a project depends on the rest ofthe commu-
nity recognizing the relevance of the project's outcome.

One of my early publications was a simple case re-
port. It is about specific imaging observations made on an
abdominal x-ray of a I-month-old boy who presents to
the emergency department for vomiting, abdominal dis-
tention, and lethargy. The initial abdominal x-ray revealed
an obstructed intestinal pattern. In the left hemiabdomen,
there was a large soft tissue mass surrounded by a halo of
air, which appears to be pneumatosis, air within the bowel
wall. These finding prompted further evaluation with ul-
trasound, which revealed the soft tissue mass to be a seg-
ment ofthe large colon telescoping inside another colonic
segment, causing the intestinal obstruction. This condition
termed intussusception is more commonly seen to involve
the small intestines rather than the large intestines and its
association with pneumatosis made it even more unusual
and rare. The imaging findings were confirmed by surgery
and histology. In the medical literature, there were only a
handful of similar reported cases in adults but it has never
been described in a neonate. This particular case was later
published in the July 2001 issue of Pediatric Radiology
Journal as a case report entitled, "Colo-colic intussuscep-
tion in an infant with pneumatosis.'?

Practicing Radiology in a Pediatric Cancer Center al-
lowed me to work with excellent clinicians and radiolo-
gists with high interest in academics and research. There
were always clinical trials, tumor board discussions, and
case management conferences going on which intensifies
the research atmosphere. In 2004, there was a clinical tri-
al, which substituted 6-Thioguanine (6- TG) for mercapto-

purine in the maintenance therapy for acute lymphoblastic
lenkemia to see if 6-TG would achieve a better event free
survival. 6-TG is a chemotherapeutic drug known to have
hepatotoxic effects. One of the patients enrolled in the
trial, an ll-year-old boy with leukemia, developed throm-
bocytopnenia and hepatosplenomegaly while on 6-TG
therapy. An abdominal MRI with gadolinium contrast
was obtained and showed abnormal increased signal and
contrast enhancement along the periportal tracts which
was later proven to be periportal fibrosis by biopsy. After
this, all the other patients who received 6-TG underwent
abdominal MRI, which showed various degrees of liver
disease ranging from periportal fibrosis, hepatospleno-
megaly, and imaging signs of portal hypertension. Even
those patients who were clinically asymptomatic also
showed abnormal liver findings on MRI. These observa-
tions were very helpful to the oncologists when they made
their decision to suspend the trial. This important case se-
ries was published in the March 2005 issue of Pediatric
Blood Cancer entitled, "Portal hypertension develops in a
subset of children with standard risk acute lymphoblastic
leukemia treated with oral 6-thioguanine during mainte-
nance therapy.?"

For many years, we have alw~ys relied on chest x-
ray as a highly accurate imaging tool for the diagnosis
of congenital heart disease in children. But many people
including myself have always questioned the accuracy
of this test in an era where there are more accurate non-
invasive imaging tests to diagnose this condition.' How
good a test is the chest x-ray for detecting congenital heart
disease (CHD)? How accurate is it in diagnosing specific
CHD lesions? And what is its accuracy in distinguishing
normal from CHD? These are some of the questions that
have always lingered in my mind each time I interpreted
a chest x-ray of a child with suspected CHD. Along with
some of the most experienced and influential pediatric
cardiac radiologists, we conducted a multidisciplinary,
multi-institutional study and reviewed almost 300 chest
x-rays of pediatric children suspected with CHD to test its
accuracy. We found out that chest x-ray is 78% accurate in
distinguishing normal from CHD and it is only 71 % ac-
curate in differentiating among 13 specific CHD lesions.
This study emphasizes that it is important to appreciate
classical" presentation and physiology, but that a specific
diagnosis may be very difficult to accurately obtain from
a chest x-ray. A cardiac surgeon cannot take a patient to
surgery based on the chest x-ray findings alone. After all
there are more accurate tests including echocardiogram,
CT scan, and MRI.s This project re-evaluated an existing
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belief, which is what we should do from time to time as
our field evolves. This paper entitled, "The accuracy of
chest x-ray in detection of congenital heart disease and
diagnosis of specific congenital cardiac lesions" was pub-
lished in Pediatric Radiology on July of2006.6

It is important to ask questions, which can become
the basis for a research project. Nurture the idea and do
a comprehensive literature review on the topic before
the construction of a project proposal. After conducting
the research and analyzing the data, it is also important
to present the findings to the scientific community who
would examine and even criticize the project. The feed-
back obtained would be beneficial and could even help
enhance the project. The eventual goal is to write the final
manuscript, which ensures that more people would ben-
efit from the knowledge derived from the project. The
written manuscript could also stimulate others to think
about ideas related to the topic.

The more you investigate and look for answers to
your questions, the more questions are uncovered. It is
not unusual that as you spend time working on a particular
subject matter, more questions arise which could be the
basis for further research work. This is exactly what hap-
pened to me as I worked on childhood tuberculosis (TB)
imaging in the Philippines. Although I have had a total
of seven (7) projects on childhood TB, I find that I have
more questions now than when I have started. In 2004, I
realized that there were no guidelines on standardized in-
terpretation of chest radiographs in children suspected to
have TB. The nomenclature, imaging findings, description
of disease, and manner of interpretation were so diverse.
This was creating confusion and frustration amongst pe-
diatricians and affecting patient care. The Institutes ofRa-
diology, Pulmonary Medicine, and Pediatrics and Child
Health of St. Luke's Medical Center hosted a summit
along with the Philippine College of Radiology, Philippine
Association of Pediatric Pulmonology, and Department of
Health. Problems related to childhood TB diagnosis and
management were discussed with particular attention to
chest x-ray interpretation. A consensus was reached and
a standardized guideline for chest x-ray interpretation in
children suspected to have TB was drafted.?:" As an off-
shoot, other projects were initiated which include correla-
tion of chest radiographs with microbiology, symptoms
and other clinical pararneters.t" The utility and accuracy
of advanced imaging tests including CT scan and MRI
were also examined. The accuracy of CT scan with mul-
tiplanar reconstruction and virtual bronchoscopy for the
evaluation of Tracheobronchial TB was also assessed and
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it was found out that CT is highly accurate and correlates
well with fiberoptic bronchoscopy. I I CT is also preferred
if there is severe narrowing, for assessment of small air-
ways disease, lung, lymph node, pleura, and bone disease.

We also looked into the imaging findings on central
nervous system TB and assess how accurate the specific
findings are." We had a similar study regarding CT evalu-
ation for abdominal TBI3 and in 2010 we wrote a review
article on the spectrum of imaging findings in pediatric
musculoskeletal TB.14 From just one main topic, many
subtopics for research were developed. Some of these
papers have been presented in international conven-
tions in Asia, Europe and America. Eventually, the final.
manuscripts were written and were later published in a
special edition issue of the St. Luke's Journal of Medi-
cine in 2011. Because of the knowledge and expertise
gained from these researches, invitations to speaking en-
gagements came in both locally and internationally. After
one of my lectures in San Francisco, California, USA, an
author of Pediatric Chest Imaging book approached and
invited me to be a co-author of the Pediatric TB chapter,
which I accepted without hesitation. This led to more in-
vitations to write manuscripts and book chapters includ-
ing a chapter on "Pulmonary Infections" on two different
Pediatric Radiology textbooks. One is to be published by
Springer and the other is to be published by Lippincott.

Other challenges in research include development
of an idea, limitation in funds and resources, and I~d
knowledge in statistical analysis and medical writing. But
nothing is more dreadful for a researcher than a project
that gets declined or rejected. Despite these limitations
and challenges, the will to move forward should remain
because knowledge has already been gained along the
process. In 2008, we brainstormed on a project on neck ra-
diographs of children with obstructive sleep apnea, which
was eventually published." We also thought of utilizing
MRI in cine mode because on real time, the patient's air-
way anatomy and function can both be assessed. Although
cine MRI is already being performed in the United States,
we wanted to focus the study on a subset of Filipino chil-
dren with syndromes and cranio-facial abnormalities. I
spent almost 6 months working on the pilot study, litera-
ture review and the project proposal. When it was present-
ed to the hospital research review board, the study was de-
clined because of flawed methodology. We then decided
to put the study on hold. We worked on 'mother pediatric
airway disease project, this time utilizing CT scan as an
imaging modality. We only had three patients so the study
did not prosper and was later abandoned. It was a frustrat-
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ing time because I believed in those two projects. I must
admit that I i.;arned a lot in the process, and my knowl-
edge on upper airways in children was heightened. Not
long after, I received an invitation to speak at the Asian
Oceanic College of Radiology Congress in Seoul, Korea
in 2008 and the topic was on imaging of the upper airway
in children. I had a lot of information and data on this sub-
ject matter and so I accepted the invitation. I presented the
imaging modalities, indications, spectrum of disease pat-
terns, clinical correlation, treatment, and follow up. It was
a comprehensive talk, which was well received. After the
talk, I was approached by a Harvard Professor to convert
the talk into a full-length manuscript as a chapter on up-
per airway obstruction for Caffey's Pediatric Diagnostic
Imaging. This textbook published by Mosby-Elsevier is
considered as the bible of pediatric radiology. 16 As an off-
shoot of the book, I was also invited to write an article on
"Congential causes of upper airway obstruction in chil-
dren" which was published on Seminars in Roentgenol-

~ ogy on April 2012.17

In a research-orientated culture, we question, discov-
er and learn almost every day so many researchers have
several projects at any given time. In my case, I always
have several projects ongoing at the same time. Currently,
I have a study that focuses on testing the accuracy of ad-
vanced imaging studies in the evaluation of orbital pathol-
ogy in children. This study also aims to establish a helpful
imaging algorithm that will be useful for the ophthalmol-
ogists and radiologists. Another study I am involved in
is on functional and anatomic imaging of prostate cancer
utilizing advanced MRI techniques ..

In addition to clinical projects, I also work on moni-
tors regarding enhancement of quality and safety mea-
sures in the radiology department. This includes assess-
ment of errors in radiology interpretations, monitoring
critical value reporting, improving workflow efficiency,
radiation dose reduction and safety, as well as monitor-
ing of adverse reactions associated with iodinated contrast
administration. 18

There is a recurrent pattern to my work. I look for
gaps in knowledge and always try to search for what I
will question next. Though I investigate, I don't neces-
sarily invent or discover. What I do is I summarize, or-
ganize, and help analyze already known facts but along
the process, I redefine, reinvent, rediscover, and possibly
even enhance someone else's work. My studies are really
simple, but I think they create an impact. At the end of
the day I believe that I have contributed to the body of
knowledge and it does satisfy my curiosity. I have been

with the St. Luke's Organization for almost ten years as a
student, a teacher, a quality officer and currently as the di-
rector of Radiology in St. Luke's Medical Center-Global
City. All of these responsibilities and roles have enhanced
my career, but through all of these roles, my passion for
research had been stable. Research acted as the bridge
from one endeavor to the next. It became instrumental in
strengthening my clinical practice as a physician and it
helped enhance my life as a whole.
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