
A Publication of
SRI BALAJI VIDYAPEETH

SBV

Journal of Basic, Clinical and Applied Health Science
Volume 2, Issue 3, July - sept 2018Peer Reviewed Open Access Biomedical Journal, Published Quarterly

E-ISSN: 2581-6039



Dr. S.C.Parija
Vice-Chancellor,

Sri Balaji Vidyapeeth,
Pondicherry

Advisory Board

Dr. N. Ananthakrishnan
Dean (Research),

Sri Balaji Vidyapeeth, 
Pondicherry

Section Editors

Dr. M. Ravishankar
Dean, Mahatma Gandhi Medical 

College & Research Institute,
Pondicherry

 Editor-in-Chief
Dr. C. Adithan

Director, Central Inter-Disciplinary Research Facility,
Sri Balaji Vidyapeeth, Pondicherry

Emeritus Editors

SBV Journal of Basic, Clinical and Applied Health Science (JBCAHS)
Available free full text online at www.jbcahs.org

Basic Sciences
Dr. A. R. Srinivasan, Professor of 

Biochemistry, Mahatma Gandhi Medical 
College & Research Institute, Pondicherry

Clinical Sciences
Dr. T. K. Dutta, Professor of General 

Medicine, Mahatma Gandhi Medical Col-
lege & Research Institute, Pondicherry

Applied Health Sciences
Dr. R. Saravana Kumar, Principal, 

Indira Gandhi Institute of Dental Sciences, 
Pondicherry

AYUSH
Dr. A. B. Bhavanani,

Director, Center for Yoga Therapy, 
Education and Research, 

Sri Balaji Vidyapeeth, Pondicherry

 Statistics and Plagiarism
Dr. G. Ezhumalai, 

Senior Statistician & Research Consultant
Sri Balaji Vidyapeeth, 

Pondicherry

Medical Education
Dr. B. V. Adkoli, Director, 

Medical Education Unit,
Sri Balaji Vidyapeeth,

Pondicherry

Dr. A. J Pandian,
Principal Scientist, Central Inter-

Disciplinary Research Facility,
Pondicherry

 Managing Editor Technical EditorAssociate Editors

Dr. S. S. Bakshi,
Associate Professor of 

Otorhinolaryngology, Mahatma 
Gandhi Medical College & 

Research Institute, Pondicherry

Dr. A. N. Uma,
Vice-Principal, AHS

Sri Balaji Vidyapeeth,
Pondicherry

Dr. R. Jagan Mohan, 
Head, Medical Informatics,

Mahatma Gandhi Medical College & 
 Research Institute, Pondicherry

 Dr. L.R. Chandran
AIMST University, Sungei Petani, 
Malaysia

Dr. Gerhard Tucek
IMC University of Applied Sciences, 
Krems, Austria

Dr. Y.K. Gupta
All India Institute of Medical Sciences,
New Delhi, India

Dr. Jai Radhakrishnan
Columbia University Medical Center,
New York, USA

Dr. Jennifer Perera
University of Colombo, 
Sri Lanka

Dr. P.F. Kotur
SSS Medical College & Research 
Institute, Kanchipuram, India

Dr. Krishnamoorthy Rajagopal
INSERM,
Paris, France

Dr. S.P. Pani
Quest International University Perak, 
Ipoh, Malaysia

Dr. Sandosh Padmanabhan
Institute of Cardiovascular and Medical 
Sciences, Glasgow, UK

Dr. Sat Bir Singh Khalsa
Brigham and Women’s Hospital,
Boston, USA

Dr. K.R. Sethuraman
AIMST University, Kedah Darul Aman, 
Malaysia 

Dr. Shailesh Lele
College of Dentistry, Al Ahsa, 
Kingdom of Saudi Arabia

Dr. G. Subramanian 
Central Inter-Disciplinary Research Facility,
Pondicherry, India

Dr. Thangaraj. K
CSIR-Centre for Cellular & Molecular Biology,
Hyderabad, India

Dr. S. P. Thyagarajan
Sri Ramachandra University, 
Chennai, India

http://www.jbcahs.org


Editorial Board

Dr. Agieshkumar. B
Senior Scientist,
Central Inter-Disciplinary Research 
Facility, Sri Balaji Vidyapeeth,
Pondicherry, India

Dr. Balanehru Subramanian
Deputy Director,
Central Inter-Disciplinary Research 
Facility, Sri Balaji Vidyapeeth, 
Pondicherry, India

Dr. Benny Abraham Kaipparettu
Assistant Professor of Molecular and 
Human Genetics, Baylor College of 
Medicine, Houston, USA

Dr. Biswas. N.R
Director and Vice Chancellor, Indira 
Gandhi Institute of Medical Sciences, 
Patna, India

Dr. Chakrabarti. A
Head, Medical Microbiology, Postgrad-
uate Institute of Medical Education and 
Research, Chandigarh, India

Dr. Dinesh Kumar. B
Scientist F & Head, Drug Toxicology 
Division, National Institute of Nutrition, 
Hyderabad, India

Dr. Gopalakrishnan. S
Professor of Otorhinolaryngology, 
Mahatma Gandhi Medical College & 
Research Institute, Pondicherry, India

Dr. Helen Shaji. J.C 
Head of Nursing Department, 
College of Applied Medical Sciences, 
Majmaah University, Saudi Arabia

Dr. Karthika Jayakumar
Professor & Head, Microbiology, 
SSS Medical College & Research Insti-
tute, Kanchipuram, India

Dr. Lokesh. S
Professor of Medicine, 
Mahatma Gandhi Medical College & 
Research Institute, Pondicherry, India

Dr. Mathur. P.P
Professor & Head, 
Biochemistry and Molecular Biology,
Pondicherry University,
Pondicherry, India

Dr. Nagini. S
Professor of Biochemistry and 
Biotechnology, Annamalai University,
Chidambaram, India

Dr. Negi. V.S
Professor & Head,
Clinical Immunology,
JIPMER, Pondicherry, India

Dr. Nithya Gogtay
Professor of Clinical Pharmacology, 
Seth GS Medical College and 
KEM Hospital, Mumbai, India

Dr. Rajkumar. T
Professor and Head, 
Molecular Oncology,
Adyar Cancer Institute,
Chennai, India

Dr. Rao. USC
Maître-assistant of Pediatrics, 
University of Geneva,
Geneva, Switzerland

Dr. Renuka. K
Principal, Kasturba Gandhi Nursing 
College, Sri Balaji Vidyapeeth,
Pondicherry, India

Dr. Ritushree. K
Principal Scientist, CSIR-Institute of 
Genomics & Integrative Biology,
New Delhi, India

Dr. Samir Malhotra
Professor of Pharmacology,
Postgraduate Institute of Medical 
Education and Research, 
Chandigarh, India

Dr. Satyamoorthy. K
Director, School of Life Sciences,
Manipal University, Manipal, India

Dr. Shanmugam. J
Chairman, International 
Medical Sciences Academy, Pondicherry 
Chapter, Pondicherry, India

Dr. Shirley Telles
Director of Research, 
Patanjali Yogpeeth,
Haridwar, India

Dr. Shivasakthy. M
Department of Prosthodontics and 
Crown & Bridge, Indira Gandhi Institute 
of Dental Sciences, 
Pondicherry, India

Dr. Subathra. A
Associate Professor of Radiodiagnosis, 
JIPMER, Pondicherry, India

Dr. Sukanto Sarkar
Professor of Psychiatry, Mahatma 
Gandhi Medical College and Research 
Institute, Pondicherry, India

Dr. Sumathy Sundar
Director, Center for Music Therapy, 
Education and Research, 
Sri Balaji Vidyapeeth,
Pondicherry, India

Dr. Susma Kumari Saini
National Institute of Nursing Education 
PGIMER, Chandigarh

Dr. Thappa. D.M
Director,
North Eastern Indira Gandhi 
Regional Institute of Health and
Medical Sciences,
Shillong,India

Dr. Tripathi. A.K
Professor & Head, Clinical Hematology, 
King George’s Medical University,
Lucknow, India

Dr.Vishnu Bhat
Dean (Research),
JIPMER,
Pondicherry, India



 �Editorial

Dental Research in India

Saravanakumar R 101

 �Review Article

Insights into The Human Gut Microbiome - A Review
Balanehru Subramanian, Sundarakrishnan Balakrishnan, Krishna G Seshadri, Frederick A Valeriote 103

 �Original Articles

Evaluation of Tensile Strength of Surgical Absorbable and Non-Absorbable Suture Materials- 
An In vitro Study

Minu P Mathew, Saravanakumar R, Pratebha B, Karthikeyan I, Vineela Katam Reddy, Sakthi Devi S 111

Effect of Adjuvant Yoga Therapy on Pulmonary Function and Quality of Life Among  
Patients with Chronic Obstructive Pulmonary Disease : A Randomized Control Trial
Soccalingam Artchoudane, Pajanivel Ranganadin, Ananda Balayogi Bhavanani,  
Meena Ramanathan, Trakroo Madanmohan 117

Learner Reactions and Responses to Individualized Coaching on Communication Skills  
for Treating Completely Edentulous Patients
Varsha Murthy, Sethuraman K.R, Sunayana Choudhury, Shakila R 123

 �View Point

Conflict Management Strategies – Implications for Health Professions Education
Adkoli B.V, Pawar SJ  132

 �Case Reports

Barraquer Simons Syndrome - Rare Cause of Progressive Wasting in an Eight Year Old Girl

Rangan Srinivasaraghavan 139

Complete Root Coverage in Millers Class III Isolated Gingival Recession Using Free  
Gingival Graft – A 12 Month Follow Up Report

Jananni Muthu, Sivaramakrishnan Muthanandam, Jaideep Mahendra 141

Palatal Wound Healing using Platelet Rich Fibrin: A Case Report

Priyadharshini V, Neelam Khalia, Triveni M.G, Mehta D.S 144

 �Clinical Image

Rhinosporidiosis presenting as an Oropharyngeal Mass
Lham Dorjee 148

 �Book Review

Essentials of Medical Pharmacology 150

Sudar Codi R

ContentS Volume 2, Issue 3, July - Sept 2018



SBV Journal of Basic, Clinical and Applied Health Science - Volume 2  |  Issue 3  |  July - September 2018 101

eDItoRIAL

India holds fourteenth rank among the top 20 productive countries of the world in dental sciences, with its global 
publications share of 1.66% based on the cumulative world publications output data for 1999–2008.1 Another 
study which used PubMed database reported that 1944 articles were published by Indian authors in dental 
research in the last 30 years. 2 Dental research in India is promoted by “Indian society for dental research” which 
conducts annual international conferences on cutting edge research in dentistry. Society publishes a bimonthly 
journal “Indian Journal of dental research” which is indexed and publishes original research articles in dental and 
oral health research. Despite all these, dental research remains nascent in the country due to several constraints.

The dental research in India, when compared to the other countries is restricted to laboratory and do not 
have much translational value to the public and patients. Though there are many dental colleges in India, only 
a small number of dental professionals opt for full-time research career. In postgraduate program, dissertation 
is a requirement for appearing in university examinations. The main purpose of the dissertation is to expose the 
postgraduate students to the research environment. The BDS course is spread over four years after the exclusion 
of the one-year internship. The basics of research can be introduced in the undergraduate curriculum itself, 
which will be useful when expanded as dissertation in post-graduation program. Introduction of PhD program 
is mandatory in the current situation, as it helps the dental professionals to pursue full-time research career.3

The need of the hour is to provide thorough training in research methodology and also to provide adequate 
infrastructure for research. Translational research will improve the quality of treatment, improve the professional 
contentment of the faculty and the betterment of clinical dentistry.

A recent survey reported certain barriers for research in an Indian scenario, which includes administrative 
overburden, lack of funds, and lack of documentation of the dental data.4 The faculty is also expected to work 
for inspections, National Assessment and Accreditation Council accreditation, University Grants Commission 
recognition, and the usual administrative work for the college round the clock, hence, the research work suffers.

A significant factor which can encourage or hamper their research work is finance. The situation is complicated 
by no funding from the institutes and lack of experience and training for writing grants. Faculty should be 
encouraged to apply for extramural research grants. More grant writing workshops needs to be conducted at 
frequent intervals. The faculty members should also be encouraged by providing intramural funds and necessary 
infrastructure for research. The researcher needs sabbatical leave for carrying out research works. Sabbaticals are 
mandatory for the personal and professional growth of the individual, but till date no such rules exist in any of 
the dental institutions in India, neither private nor government. The Dental Council of India has not provided 
any guidelines regarding sabbaticals. If the researcher has to go for research work, they have to use their available 
leaves or with the loss of pay. This is a significant barrier for dental research in India.

The dental researchers need to be trained in research methodology in terms of study design, methodology 
and statistical methods so that quality of work will be improved. India is emerging as an important hub for 
global Clinical trial. They need to be trained in regulatory guidelines for clinical trials, ethical issues and the 
role and responsibility of investigators and sponsors. Lack of record keeping and documentation is also a major 
hurdle in Indian scenario.

Inadequate research by dentists could also be attributed to the fact that presently there are no research jobs 
in Indian dental institutions. The human resource department should have trained dental research assistants 
and data analysts in the research team. This could be achieved by framing guidelines for research from the 
Dental Council of India and to train Indian dentists to keep documents, records and emphasize it by making 
it mandatory by law.4

Dental Council of India (DCI) has observed that there is lack of research in dental science. In government 
dental colleges, only few dental colleges such as Maulana Azad Institute of Dental sciences, All India Institute 

Dental Research in India
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of Medical Sciences (AIIMS) in the national capital, PGI in Chandigarh and King George Dental College in 
Lucknow, Uttar Pradesh, have a wing actively engaged in research work. Now it has been made it mandatory 
that for every dental college across the country should have a research wing. This rule will apply to all dental 
colleges, i.e., already existing and those who are making fresh applications for establishing a dental college.

In conclusion, the future generation of dental faculty has to explore solutions for these inadequacies and 
barriers and also change the culture of dental college training into research supportive environment
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Saravanakumar: Editorial

even one Drink a Day Increases Risks

Alcohol use and burden for 195 countries and territories, 1990-2016: a systematic analysis for the Global Burden of Disease 
Study 2016.

BACKGROUND: Alcohol use is a leading risk factor for death and disability, but its overall association with health remains 
complex given the possible protective effects of moderate alcohol consumption on some conditions. With our comprehensive 
approach to health accounting within the Global Burden of Diseases, Injuries, and Risk Factors Study 2016, we generated 
improved estimates of alcohol use and alcohol-attributable deaths and disability-adjusted life-years (DALYs)for 195 locations 
from 1990 to 2016, for both sexes and for 5-year age groups between the ages of 15 years and 95 years and older.

METHODS: Using 694 data sources of individual and population-level alcohol consumption, along with 592 prospective 
and retrospective studies on the risk of alcohol use, we produced estimates of the prevalence of current drinking,abstention, 
the distribution of alcohol consumption among current drinkers in standard drinks daily (defined as 10 g of pure ethyl 
alcohol), and alcohol-attributable deaths and DALYs. We made several methodological improvements compared with 
previous estimates: first, we adjusted alcohol sales estimates to take into account tourist and unrecorded consumption; 
second, we did a new meta-analysis of relative risks for 23 health outcomes associated with alcohol use; and third, we 
developed a new method to quantify the level of alcohol consumption that minimises the overall risk to individual health.

FINDINGS: Globally, alcohol use was the seventh leading risk factor for both deaths and DALYs in 2016, accounting for 
2.2% (95% uncertainty interval [UI]1.5-3.0) of age-standardised female deaths and 6.8% (5.8-8.0) of age-standardised male 
deaths. Among the population aged 15-49 years, alcohol use was the leading risk factor globally in 2016, with 3.8% (95% 
UI 3.2-4.3) of female deaths and 12.2% (10.8-13.6) of male deaths attributable to alcohol use. For the population aged 
15-49 years, female attributable DALYs were 2.3% (95% UI 2.0-2.6) and male attributable DALYs were 8.9% (7.8-9.9). 
The three leading causes of attributable deaths in this age group were tuberculosis (1.4% [95% UI 1.0-1.7] of total deaths), 
road injuries (1.2% [0.7-1.9]), and self-harm (1.1% [0.6-1.5]). For populations aged 50 years and older, cancers accounted 
for a large proportion of total alcohol-attributable deaths in 2016, constituting 27.1% (95% UI 21.2-33.3) of total alcohol-
attributable female deaths and 18.9% (15.3-22.6) of male deaths. The level of alcohol consumption that minimised harm 
across health outcomes was zero (95% UI 0.0-0.8) standard drinks per week.

INTERPRETATION: Alcohol use is a leading risk factor for global disease burden and causes substantial health loss. We 
found that the risk of all-cause mortality, and of cancers specifically, rises with increasing levels of consumption, and the 
level of consumption that minimises health loss is zero. These results suggest that alcohol control policies might need to be 
revised worldwide, refocusing on efforts to lower overall population-level consumption.

Source: Lancet. 2018 Aug 23. pii: S0140-6736(18)31310-2.
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Insights into The Human Gut Microbiome - A Review

Balanehru Subramanian1,*, Sundarakrishnan Balakrishnan1,  
Krishna G Seshadri2, Frederick A Valeriote3

Review Article

IntRoDUCtIon
DNA is what makes us what we are, 
but many of us don’t realize that the 
DNA that defines us is not just that 
of our own human cells, but also that 
of the millions of microbes living in/
on the human body.1 There are over 
100 trillion microorganisms residing 
in the human gut, including bacteria, 
fungi, algae, and protozoa, making 
up what are known as the “Human 
Microbiome”. As Hippocrates quoted 
“Death sits in the bowels” and “bad 
digestion is the root of all evil”, it 
is known that health is incomplete 
without a healthy gut.2 DNA based 
technologies expanded our knowledge 
by generating adequate information 
on the composition and functional 
microbial communities. Human 
Microbiome Project (HMP) by the US 
National Institutes of Health and the 
European project, MetaHIT pioneered 
to answer fundamental questions like 
their function, composition, pathways 
of microbes, biology and medical 
significance of the human microbiome 
and its collective genes.3 The gut 
microbiome and its byproducts play 
a vital role in overall health and/or 
disease depending on the strains of 
microorganisms that predominate.4 
As the implications for human health 

and disease are wide ranging, the study 
of humans and model animal systems 
with strong phenotypes is essential 
for making focus not only on bacteria, 
but also other microbes. The microbial 
composition is determined mostly by 
environmental factors with limited 
input from host genetics.5 The principle 
of ancient associations between hosts 
and their microbial communities is 
evident in the present day effects that 
the gut microbiome exerts on host 
biology, ranging from the structure 
and functions of the gut and the 
innate and adaptive immune systems, 
to host energy metabolism.6,7 In this 
review we address the significance of 
gut microbiome in human health and 
wellness.

ImpoRtAnCe of mICRoBIome

Human Microbiome is essential for 
human biology as they facilitate 
the metabolism, produce essential 
vitamins, confer protection against 
invasion by opportunistic pathogens, 
plays a key role in maintaining tissue 
homeostasis, as well as, required for 
the development and differentiation 
of the immune system.6,8 In addition 
to playing a critical role in human 
health, changes in microbiome 
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ABSTRACT
Various microbial communities and their genes collectively known as microbiome 
exist throughout the human body. The microbiome endows us with physiologic 
capacities that we have not had to evolve on our own and thus is both a manifestation 
of who we are genetically and metabolically, and a reflection of our state of well-
being. Our distal gut is the known ecosystem with highest density of microbial 
population and the most comprehensively surveyed to date. The gut microbiome is 
a complex ecosystem that affects the development, immunological responses and 
nutritional status of the host. This review briefly discusses the significance of the gut 
microbiome in human health and wellness.
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composition is associated with a number of human 
disease such as Crohn’s disease, chronic periodontitis, 
inflammatory bowel disease, irritable bowel syndrome, 
tropical enteropathy, antibiotic-associated diarrhea, 
and bacterial vaginosis. For each disease a microbial 
community has been proposed, leading to stereotypic 
interactions between community members associated 
with some of these pathologies.3,9,10

DIVeRSIty In GUt mICRoBIome

A human harbors a population of ~1014 bacterial cells, 
the composition of which varies by anatomical site 
such as skin, mucosal surfaces and intestinal lumen. 
Each area consists of certain families and genera, 
which can be of a unique, fingerprint.11,12 These 
characteristics indicate that mankind has co-evolved 
with their microbial partners. The microbiome in 
the colon is the most biodiverse ecosystem in the 
human body 13,14 representing more than 70% of all 
microbes in the body. Colon is the largest organ with 
majority of microbial colonization. The normal gut 
microbiome is predominated by anaerobic bacteria, 
which outnumber the aerobic and facultative bacteria 
by thousand fold. Indeed, out of the 100 different 
bacterial phyla detected on our planet, only seven 
are found in human gut – Firmicutes, Bacteroidetes, 
Actinobacteria, Proteobacteria, Verrucomicrobia, 
Tenericutes, and Fusobacteria15 – of which Firmicutes 
and Bacteroidetes represent together up to 90% of 
the ecosystem16. (Figure 1) Altogether, the human 
microbiome is similar to that of other mammals at the 
phylum level, but most bacterial families and genera 
seem to be distinct.17

Mainly two gradients of microbial population are 
found in the gut. First, microbial density increases 
from proximal to the distal gut: stomach contains 
101 microbial cells/gram, duodenum 103 cells/gram, 
jejunum 104 cells/gram, ileum 107 cells/gram and colon 
up to 1012 cells/gram and along the tissue lumen axis 
with few bacteria adhering to the tissue or mucus but 
a large number being present in the lumen. Second, 
bacterial diversity increases in the same axes and manner 
as microbial density.2 Many bacterial species are present 
in the lumen, whereas fewer, but well adapted species, 
including several proteobacteria and Akkermansia 
muciniphila, adhere and reside within the mucus layer 
close to the tissue.18 In fact, the metabolic activity of 
the gut microbiome equals that of the liver, and the 
intestinal microbiome can therefore be considered as 
an additional organ.16

Next generation sequencing-based approaches 
have detected an impressive biodiversity at lower 
phylogenetic levels with up to1000 different species 
among people, and each subject harbors a very unique 
subset of microorganisms. The total genome of these 
microorganisms provides the host with essential 
functional traits that human beings have not evolved 
on their own.19 For instance, the carbohydrate-active 
enzymes encoded in the microbial glycobiome allow 
the host to extract energy from otherwise indigestible 
polysaccharides,20 complementing the poor human 
glycobiome diversity.21

Various factors such as mother’s microbiome, 
mode of delivery, feeding type, the environment, 
including weaning and use of antibiotics influences gut 

Figure 1 :  Major bacterial Phyla and their diversity in the human gut microbiome.
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microbiome among individuals. Babies microbiome, 
born through C-section, showed similar skin microbial 
communities of mothers, whereas vaginally delivered 
infants acquired bacterial communities resembling 
the vaginal microbiome of their mothers.22 Scientists 
believe that microbiome-fetus-in utero relationships 
co-exists even before birth determining the course of 
pregnancy and development of the fetus.23 The neonate 
gut is dominated by bifidobacteria, especially in milk 
fed infants. Genome analysis of Bifidobacterium longum 
subsp. infantis revealed that feeding pattern like breast 
milk or formula, determined the types of bifidobacteria 
found. Breast fed infants have high composition of 
Bifidobacterium breve, formula fed infants lacked B. breve 
but contained Bifidobacteria longum. Infants fed with 
breast milk and later a prebiotic formula consisting of 
standard formula milk containing a mixture of specific 
galacto and fructo oligosaccharides, has a Bifidobacteria 
breve fecal population.24

Compared to early stages of a human life, 
microbiome composition undergoes significant changes 
as the human ages, largely determined by lifestyle 
modifications, diet change, increase in infection rates 
and inflammatory diseases and use of antibiotics. Study 
of gut microbiome of elderly people revealed high 
levels of Escherichia coli and Bacteroidetes as well as a 
significant difference in the Firmicutes to Bacteroidetes 
ratio for adults and elderly individuals.25 Using the 
Human Intestinal Tract Chip (HITChip) and qPCR, 
the Firmicutes/Bacteroidetes ratio was observed for the 
centenarians, elderly and young adults to be 3.6, 5.1, 
and 3.9 respectively. However, there was a decrease 
in the Firmicutes subgroup Clostridium cluster XIV 
and an increase in Bacilli. Furthermore, there was a 
significant increase in several facultative anaerobes, 
members of the Proteobacteria phylum, many of 
which constitute opportunistic pathogens. These 
were inversely associated with bacteria belonging to 
Clostridium cluster XIV and Clostridium cluster IV.26,27

IDentIfICAtIon AnD CHARACteRIzAtIon of 
mICRoBIome

Identification and characterization of bacteria were done 
by the cultivation and isolation that have long been 
considered as the gold standard. After the isolation of 
single colonies, bacterial identification was achieved by 
observation of the bacterial cells and their morphology, 
biochemical testing, differential staining, and the use 
of enrichment cultures. On several occasions, it was 
noted that the number and diversity of cells observed 
microscopically far exceeded those of cells grown 

in culture. Gram staining was the earlier technique 
that was used to broadly identify the physiological 
character of the microbial community but lacked lower 
taxonomic levels.28 As the culture based approaches led 
to bias, isolation of full diversity of microorganisms 
remained largely underexplored. The uncultivable 
microbes identified by the DNA based methods lead 
to identification of taxonomic diversity of the microbial 
community at a broad level and detect the presence 
or absence of individual biochemical functions.29 
Fluorescent in situ hybridization (FISH) was the one 
of the earliest targeted metagenomic assays to study 
the unculturable microbial community from species 
to taxonomy.

Nevertheless, DNA sequencing of cloned libraries 
are expensive and laborious. High-throughput DNA 
sequencing in combination with genome-scale platforms 
such as proteomics or metabolomics are currently used 
to study microbiome. With the advent of bacterial 
phylogeny, based on the small-subunit 16S ribosomal 
RNA (rRNA) sequence, the work of Woese et al30 set 
the stage for wider genomic identification and analysis 
of microbial communities. Later, Pace et al developed 
a method to circumvent culture based approaches 
in identifying bacteria31 based on isolation of rRNA 
genes through polymerase chain reaction (PCR). The 
16S rRNA gene, which is 1,500 base pairs in length, 
contains species-specific hypervariable regions but is 
conserved enough for PCR amplification using broad-
range primers.32 The 16S rRNA gene sequences are 
compared with the phylogenetic reference tree to assign 
taxonomy. The Ribosomal Database Project (RDP) 
contains more 16S rRNA sequences and phyla that can 
be referred to identify bacterial diversity in a sample.

Measurement of gases dissolved in bloodstream 
and exhaled in breath is used as a mechanism of 
measuring bacterial activity.33 However, non-specificity 
of its indication has resulted in trial development of 
techniques like ingestible electronic capsule capable 
of sensing different gases in the gut. The sensing 
capsule was designed to report oxygen, hydrogen and 
carbon dioxide gas levels in different parts of the gut 
directly to a handheld receiver linked via Bluetooth to 
a smartphone application.34

GUt mICRoBIome AS potentIAL tHeRApeUtICS

Human gut microbiome is involved in the regular 
physiology and host metabolism.35 Microbial 
metabolism products act as signaling molecules and 
influence the host’s metabolism, the physiological 
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Table 1: List of Computational methods used in microbiome analysis

Method Description References

 Assembly

Genovo Generative probabilistic model of reads 53

khmer Probabilistic de Bruijn graphs 54

Meta-IDBA De Bruijn graph multiple alignments 55

metAMOS A Modular Open-Source Assembler component for metagenomes 56

MetaVelvet De Brujin graph coverage and connectivity 57

MetaORFA Gene-targeted assembly approach 58

MOCAT Assembly and gene prediction toolkit 59

SOAPdenovo Single-genome assembler commonly tuned for metagenomes 60

Functional profiling

HUMAnN Presence/absence and abundance of microbial pathways in meta’omic data 61

PRMT Predicted Relative Metabolomic Turnover 62

RAMMCAP Rapid analysis of Multiple Metagenomes with Clustering and Annotation 63

General tool kit

CAMERA Dashboard for environmental metagenomic and comparative analysis tools 64

IMG/M Integrated metagenome data management and comparative analysis system 65

MEGAN Software for metagenomic, metatranscriptomic, metaproteomic, and rRNA 66

METAREP Online storage and analysis environment for meta’omic data 67

MG - RAST Storage, quality control, annotation and comparison of meta’omic samples 68

Smash Community Stand-alone annotation and analysis pipeline suitable for meta’omic data 12

STAMP Comparative meta’omics software package 69

Interaction networks

SparCC Estimates correlation values from compositional data for network inference 70

CCREPE Predicts microbial relationships within and between microbial habitats 71

Simulators

GemSIM Error-model based simulator of next-generation sequencing data 72

MetaSim A sequencing simulator for genomics and metagenomics 73

Statistical tests

Metastats Statistical analysis software for comparing metagenomic samples 74

LefSe
Nonparametric test for biomarker discovery in proportional microbial 
community data

75

Shotgun FunctionalizeR
A statistical test based on a Poisson model for metagenomic functional 
comparisons

76

SourceTracker
A Bayesian approach to identify and quantify contaminants in a given 
community

77

Single cell sequencing

IDBA-UD Assembler for single-cell or metagenomic sequencing with uneven depths 78

SmashCell
Software framework for the analysis of single-cell amplified genome 
sequences

79
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Method Description References

Taxonomic profiling

Amphora, Amphora2 Automated pipeline for Phylogenomic Analysis 80

CARMA3 Taxonomic classification of metagenomic shotgun sequences 81

ClaMS Classifier for Metagenomic Sequences 82

DiScRIBinATE Distance Score Ratio for Improved Binning and Taxonomic Estimation 83

INDUS Composition-based approach for rapid and accurate taxonomic classification 84

MARTA Suite of Java-based tools for assigning taxonomic status to DNA sequences 85

MetaCluster Binning algorithm for high-throughput sequencing reads 86

MetaPhlAn
Analysis of microbial communities from metagenomic shotgun sequencing 
data

87

MetaPhyler Taxonomic classifier for metagenomic shotgun reads 88

MTR Taxonomic annotation of short metagenomic reads 89

NBC Naive Bayes Classification tool for taxonomic assignment 90

PaPaRa Aligning short reads to reference alignments and trees 91

Metataxa2 Identification and taxonomic classification of small and large subunit rRNA 92

function of liver, brain, adipose and muscle tissue. 
These microbial metabolites play an important role 
in host nutrition,6 childhood allergies,36 inflammatory 
responses37 and immune system modulation.38 These 
metabolites also modulate the function of the gut-
brain axis affecting behavior and pain, in addition 
to depression, anxiety, other disorders belonging to 
the central nervous system.39 Gut-Brain axis is well 
established to changes in the functional composition 
of gut microbial activity. For example, bacterial 
amyloid, even from commensal gut microbiome, can 
cause protein misfolding, increase oxidative toxicity 
triggering neuro inflammation followed by slow neuro 
degeneration or changes in serotonin, tryptophan 
metabolism resulting in Parkinsons disease.40 Gut-
brain axis is also involved in irritable bowel syndrome,41 
autism,42 insulin secretion,43 obesity.44

On this understanding, gut microbiome can be 
considered as a valuable drug target for complex 
human pathophysiology. For example, Jia et al have 
stated two strategies for the development of gut 
microbiome targeted therapies: first, direct elimination 
or modification of a specific gut microorganism, or 
certain species of bacteria that influences the condition 
as disease target; secondly, Vaccination with an 
antigenic epitope of a bacterium or toxin of interest 
to evoke an immune response capable of interacting 
with the gut microbial flora upon microbe proliferation 
in the gut.45

metA-AnALySeS of mICRoBIome
Technological advances now make sequencing a single 
bacterial genome to sequencing thousands a reality. 
National Institutes of Health (NIH) Common Fund’s 
Human Microbiome Project (HMP) is involved in 
sequencing 3,000 cultivated and uncultivated bacterial 
reference strains. This catalog of reference genomes is 
intended as a scaffold for the assembly of metagenomic 
sequences and as a reference for 16S rRNA gene 
sequences.

Parallel DNA sequencing technology, produces ~1 
million ~400-nucleotide reads per run, by multiplexing 
samples into a single sequencing run enabling 
researchers to amplify hundreds of thousands sequences 
present in the sample.46 Although the next generation 
sequencing technologies discard cloning biases, 16S 
rRNA gene diversity surveys still rely upon limited 
PCR amplification, which can potentially introduce 
bias. By Sanger sequencing, introducing whole-genome 
random sequencing, Haemophilus influenzae in 1995 was 
the first bacterial genome to be sequenced.47 At 1.8 
Mb, the H. influenzae genome was 10 times larger than 
previously sequenced viral genomes. The elimination 
of cloning DNA into bacterial genomes for shotgun 
sequencing may be one of the reasons. Promoter regions 
of bacterial genes are to some degree uncloneable, and 
as a result, these regions are typically underrepresented 
in initial data sets generated from cloning-based Sanger 
sequencing. Since 2012, the Genomes Online Database 
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fUtURe peRSpeCtIVeS
The main perspective of the human microbiome 
study is to improve our understanding of microbial 
communities in each habitat of the human body and 
its temporal variation among individuals with respect 
to variables such as diet, host genotype and health 
status. Most recent studies highlight how a co-evolved 
microbiome can markedly affect host biology at the 
molecular level, and these findings call for a complete 
reanalysis of human physiology and immunology. 
The future of the microbiome study should focus on 
gaining knowledge of the taxonomical variation in 
microbial composition and its inheritance related to 
host microenvironment.
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Evaluation of Tensile Strength of Surgical Absorbable and  
Non-Absorbable Suture Materials-An In vitro Study
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IntRoDUCtIon
Suture material is a biomaterial 
device used to ligate blood vessels 
or approximate tissues. 1, 2, 3 Tensile 
strength is the measure of time for 
suture material to lose 70-80% 
of its initial strength. Khiste et al 
evaluated tensile strength of synthetic 
absorbable suture materials namely 
polyglycolic acid (PGA), polyglactin 
(PG 910), and poly (glycolide-co-ɛ-
caprolactone) (PGC) under simulated 
oral conditions and concluded that 
polyglycolic acid has greater tensile 
strength. 1As there are only few 
studies comparing absorbable and 
non absorbable sutures in simulated 
oral environment this study has been 

taken up to evaluate their tensile 
strength.

The aim of the study was to 
evaluate the tensile strength of 
surgical absorbable and non-absorbable 
suture materials and to compare their 
deterioration of tensile strength on first, 
seventh and fourteenth day.

mAteRIAL AnD metHoDS

A total of 360 (60 samples for 6 sutures) 
samples with six types of surgical 
absorbable and non-absorbable suture 
materials were tested. Absorbable 
suture materials such as catgut 
(Trugut), polyglycolic acid (Truglyde), 
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ABSTRACT
Background and Objective: The aim of the study was to evaluate the tensile 
strength of surgical Absorbable and Non-absorbable suture materials.
Material and Methods: A total of 360 samples of absorbable and non absorbable 
suture materials were tested for tensile strength in a simulated oral environment 
using INSTRON machine on 1st, 7th and 14th day. Absorbable suture materials 
catgut (Trugut), polyglycolic acid (Truglyde), polydioxanone (PD Synth), and non-
absorbable sutures, silk (Trusilk), polyester (Trubond), polyproplene (Trulene) 
of three different dimensions (3-0, 4-0, 5-0 respectively) were used. Repeated 
measure by ANOVA and Man Whiney U test were used to compare the degradation 
of tensile strength.
Results: Among absorbable sutures, Catgut 5-0 showed maximum deterioration of 
tensile strength (p<0.043) and polyglycolic acid 3-0 showed minimum deterioration 
(p< 0.05) whereas among non-absorbable sutures Silk 4-0 showed maximum 
deterioration of tensile strength (p< 0.005) and Polypropylene 3-0 showed minimum 
deterioration (p<0.041).
Conclusion: In this study, polyglycolic acid (Truglyde) 3-0 (absorbable sutures) and 
polyproplene (Trulene) (non-absorbable suture) 3-0 will be the preferred material 
for the periodontal surgeries where sutures need to be retained for longer periods. 
Catgut (Trugut) 5-0 (absorbable sutures) and silk (Trusilk) 4-0 (non-absorbable 
sutures) can be used in minor surgical procedures since there is significant 
deterioration in tensile strength in 7 days.

Keywords:
Suture materials, Wet mouth, absorbable suture materials, non-absorbable suture 
materials, tensile strength, Instron universal testing machine
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polydioxanone (Pd Synth) (Sutures India, Peenya industrial 
area, Bengaluru, Karnataka), and non absorbable materials 
such as black silk suture (Trusilk), polyester (Truebond), 
polyproplene (Trulene) (Sutures India, Peenya industrial 
area, Bengaluru, Karnataka),were tested. Three gauges 
namely 3-0, 4-0 and 5-0 of each type were used. Five 
samples per gauge were chosen to perform the study. Each 
suture material was cut into five equal lengths of about 
100 mm and were attached to acrylic blocks made with 
8 mm length and 6 mm breadth (Figure 1). They were 
placed to the arms of Instron Universal Testing Machine. 
Five samples of each suture material have been tested in 
dry and wet environment after 1st, 7th and 14th day by 
moving the head of the machine at the rate of 25cm/
min. The evaluation of tensile strength is performed both 
in dry and wet environment. Base line value of tensile 
strength was obtained by evaluating the tensile strength 
in the dry environment. Nine ml of artificial saliva (Wet 
Mouth) in each beaker was used for the simulation of the 
oral environment. First day post immersion, seventh day 
and fourteenth day post immersion evaluation of tensile 
strength was performed using the Instron Mechanical 
testing device.1

Twenty samples each of three gauges 3-0, 4-0 and 
5-0 of catgut(Trugut), polyglycolic acid (Truglyde), 
polydioxanone (Pd Synth), black silk suture (Trusilk), 
polyester (Truebond) and polyproplene (Trulene) were 
subjected to Instron Mechanical Testing Device to get 
the tensile strength baseline values. Same numbers 
of samples of all suture materials were immersed in a 
tumbler of artificial saliva (Figure 2) to evaluate the 
tensile strength on first day, seventh day and fourteenth 
day. From each tumbler five samples of each suture 
materials of three dimensions were taken on first day, 
seventh day and fourteenth day and attached to the arms 
of the Instron Universal testing device to evaluate the 
tensile strength (Figure 3). Each material was stretched 
to get the point of breakage and the values were collected.

ReSULtS

Suture materials kept in normal conditions and in 
artificial saliva were compared statistically using values 
of tensile strength in Newtons. All suture material 
loops were intact at the end of their respective soaking 
periods and were suitable for mechanical testing. Each 
suture materials demonstrated an obvious breaking 
point during mechanical testing on the Universal 
Ultra test machine.

Absorbable Sutures

The deterioration of tensile strength of absorbable 
suture materials within a stipulated time period of 
14 days is as follows, catgut 5-0 (Trugut) showed 
maximum deterioration of tensile strength from 8.06 
N to 3.174 N and (Truglyde) polyglycolic acid 3-0 
showed minimum deterioration of tensile strength 
from baseline value of 26.9 N to 24.65 N.

Minu Mathew et al: Evaluation of Tensile Strength of Surgical Absorbable and Non-Absorbable Suture Materials-An Invitro Study

Figure 1 :  Sutures attached to acrylic blocks. 

Figure 2 :  Sutures placed in artificial saliva. 

Figure 3:  Moveable arm Instron machine. 
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When comparing three dimensions 3-0, 4-0, 5-0 
among absorbable sutures, polyglycolic acid had 
minimum deterioration and catgut had maximum 
deterioration of tensile strength. The tensile strength 
of other absorbable suture materials are tabulated in 
Table 1.

Non-Absorbable Sutures

The deterioration of tensile strength of Non-absorbable 
suture materials within a stipulated time period of 14 
days is as follows, silk 4-0 (Trusilk) showed maximum 

Minu Mathew et al,: Evaluation of Tensile Strength of Surgical Absorbable and Non-Absorbable Suture Materials-An Invitro Study

deterioration of tensile strength from base line value of 
10.3 N to 7.172 N and Polypropylene 3-0 (Trulene) 
showed minimum deterioration of tensile strength 
from its baseline value of 18.42 N to 16.95 N.

When comparing three dimensions 3-0, 4-0, 5-0 
among non-absorbable sutures, polypropylene 3-0 and 
4-0 showed minimum deterioration of tensile strength 
and polyester 5-0 showed minimum deterioration of 
tensile strength, whereas silk 3-0, 4-0, 5-0 showed 
maximum deterioration. The tensile strength of other 
non-absorbable suture materials are tabulated in Table 2.

Table 1:  Mean values of tensile strength (Newton) of the absorbable suture materials, pre-immersion and post immersion from  
day 0 to day 14 in artificial saliva.

Materials

D
im

en
si

on
s Pre-Immersion  

(Newton)
Post-immersion (Newton)

Day 0 Day 1 Day 7 Day 14

Catgut

(Trugut)

3–0 21.2 ± 1.26 20.2 ± 1.27 16.2 ± 0.86 11.39 ± 0.94

4–0 10.5 ± 0.97 9.0 ± 0.61 6.9 ± 0.52 5.268 ± 0.46

5–0 8.0 ± 0.28 6.8 ± 1.34 5.8 ± 0.36 3.174 ± 0.08

Polyglycolic Acid

(Truglyde)

3–0 26.9 ± 2.33 28.4 ± 1.24 0.25 ± 0.45 24.65 ± 0.86

4–0 15.6 ± 0.40 15.5 ± 1.53 12.7 ± 0.84 11.69 ± 0.68

5–0 8.6 ± 0.88 8.21± 0.54 8.1 ± 0.30 7.22 ± 0.20

Polydioxanone

(Pd Synth)

3–0 22.3 ± 0.77 22.1 ± 0.72 19.6 ± 2.56 18.52 ± 0.64

4–0 11.9 ± 0.76 10.8 ± 1.74 9.8 ± 0.68 6.62 ± 0.44

5–0 9.1 ± 1.05 9.1 ± 0.59 8.6 ± 0.42 6.24 ± 0.41

Values are Mean ± SD 

DISCUSSIon
The present study compared deterioration of tensile 
strength among absorbable and non-absorbable 
(3-0, 4-0, 5-0) sutures. Synthetic absorbable and 
non-absorbable sutures share a single indication, 
providing temporary and mechanical support until 
natural tissue heals and regains strength. As the 
tissue heals, the degradable suture gradually weakens 
so that a gradual stress transfer occurs. The physical 
and mechanical properties of non-absorbable suture 
materials may vary when these materials interact 
with saliva and other body fluids; hence selection 
of absorbable and non-absorbable suture materials 
plays an important role to obtain proper wound  
healing. 1

Several in-vitro studies are present in literature 
regarding tensile strength of suture materials but 
only few studies have been done in simulated oral 
environment. In the literature, very few studies had 
compared various dimensions of each suture materials 
tested.1 In this study three dimensions of absorbable 
and non-absorbable suture materials were tested in 
simulated oral environment for a time period of 14 
days and evaluated the tensile strength, which would 
help in the selection of suture materials in different 
clinical situations.

The medium for soaking suture materials in other 
in-vitro studies were soya, saline,milk.4 In our study 
we selected artificial saliva (exactly mimicking natural 
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oral saliva) as a medium to evaluate the tensile strength. 
Although various combinations of saliva and serum 
have been reported in the literature4 artificial saliva 
was used in this study to simulate the oral conditions.

Ferguson et al in his study reported reduced tensile 
strength of Vicryl when soaked in saliva compared 
to other liquids like soya, saline or milk.5,6 Saliva 
enhanced the degradation of the sutures which results 
in the reduction in tensile strength. Alshehri et al also 
evaluated the tensile strength of silk, polyglactin, 
polytetrafluoroethylene in four medium and stated 
that there was reduction of tensile strength of these 
suture material by the interaction of salivary amylase 
enzyme and contents of immunoglobulin.7 Also in 
Shahla Kakoei et al study, saliva was the medium to 
evaluate the tissue reaction of four suture material 
and concluded that saliva is the medium consists of 
abundant supply of bacterial species which invade 
through the suture material which can hinder the tissue 
healing,7, 8 which is the very strong reason to use wet 
mouth to evaluate the tensile strength.

In this study, we used Instron Mechanical testing 
device as a tool to evaluate the tensile strength of suture 
materials like other studies. 9-11 Surgeons knot was used 
to attach the suture material to the acrylic block before 
subjecting it to test. Surgeons knot is recommended 

as a standard method to secure the knot. When using 
synthetic absorbable sutures, it is recommended that 
the surgeon’s knot be used to prevent knot untying.4 
In this study the surgeon’s knot was used for all 
samples and had maximum of two throws to prevent 
the untying. 12 The knot made with polyglycolic acid 
found to be more stable.13,14

In this study both absorbable and non-absorbable 
suture materials were evaluated in artificial saliva which 
had a pH value of 7.5. The pH of the medium is another 
important factor that gains more importance in the 
resorption of suture materials. Studies indicated that 
the pH levels were able to influence the performance of 
absorbable sutures more than non-absorbable suture.15 
Both acidic and alkaline environments are able to 
accelerate the degradation of natural absorbable sutures, 
while only alkaline conditions have this adverse effect 
on the synthetic or man-made absorbable sutures.

The next important parameter choosen was the 
duration of our study. The duration of our study and 
the selection of testing points at day 0, day 1, day 7 
and day 14 were based on clinical relevance. The study 
was conducted for only 2 weeks because the sutures for 
most periodontal procedures are removed at that time.4 
The tensile strength of suture materials deteriorates 
over a period of time in oral environment. The suture 
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Table 2:  Mean values of  tensile strength(Newton) of  the non-absorbable suture materials,pre-immersion and post immersion from day 0 to 
day 14 in artificial saliva.

Materials

D
im

en
si

on
s Pre-Immersion  

(Newton)
Post-immersion (Newton)

Day 0 Day 1 Day 7 Day 14

Silk 

(TruSilk)

3–0 17.2 ± 0.50 16.1 ± 0.22 14.4 ± 1.79 13.8 ± 0.55

4–0 10.3 ± 0.91 10.2 ± 1.81 7.34 ± 0.50 7.17 ± 0.63

5–0 7.4 ± 3.33 6.48 ± 0.59 6.06 ± 0.39 5.32 ± 0.19

Polyester 

(Truebond)

3–0 19.2 ± 2.14 19.0 ± 0.81 16.0 ± 0.64 16.0 ± 2.89

4–0 14.4 ± 0.87 13.4 ± 1.19 11.6 ± 1.21 11.1 ± 0.71

5–0 6.4 ± 0.95 6.3 ± 0.75 6.21 ± 0.64 5.78 ± 1.61

Polyproplene 

(Trulene)

3–0 18.4 ± 0.63 18.3 ± 0.27 17.4 ± 1.03 16.95 ± 0.75

4–0 13.7 ± 0.68 12.6 ± 0.45 11.1 ± 2.52 10.98 ± 0.26

5–0 7.74 ± 0.77 7.14 ± 1.00 6.67 ± 0.31 6.18 ± 1.22

Values are Mean ± SD
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studies.18 Mizuma et al evaluated the disintegration 
of catgut and concluded that the disintegration of 
tensile strength was noticed within 24-48 hrs which 
was similar in this study.19

The third suture material evaluated among 
absorbable suture material was polydioxanone. Its 
tensile strength (6.238N) was better than catgut 
(3.174N) and less than polyglycolic acid (7.22N) on 
fourteenth day.

Of the non-absorbable suture materials silk showed 
maximum deterioration in tensile strength, similar to 
the study conducted by Kim et al where they evaluated 
the tensile strength of silk which was subjected to the 
oral environment.20 Mizuma et al evaluated the tensile 
strength of silk suture material in saline or canine 
serum, bile, activated or non-activated pancreatic 
juice and found there was least disintegration in its 
tensile strength of silk suture material which was not 
in accordance with this study, the difference might be 
the change in mediums used.19

Among the non-absorbable suture materials in the 
present study, polypropylene of 3-0, showed minimum 
deterioration in the tensile strength from18.4 N to16.95 
N on day 14,which was similar to the study done by 
Postlethwait.21 Karabulut et al in his study evaluated 
tensile strength of polypropylene suture material of size 
5-0 both in-vitro and in-vivo conditions and concluded 
that among all other sutures, polypropylene suture 
material provided maximum stability in both in-vitro 
and in-vivo conditions.3 Hence polypropelene had the 
lowest deterioration of tensile strength according to 
our study.

The third non absorbable material polyester of (5-
0) dimension showed the maximum deterioration in 
tensile strength from 6.39 N to 5.778 N on day 14. 
Trail et al evaluated the tensile strength of different 
suture materials and found polyester had the least 
tensile strength supporting our study.22 Vicente et 
al compared the structural properties of polyester 
suture materials and found there was more plaque 
accumulation in silk as compared to polyester suture 
material so the patients were having discomfort with 
silk suture than with polyester suture material.23 Hence 
polyester would not be the ideal suture material where 
it had more tissue reaction and deterioration of tensile 
strength.

Previous investigations9,11,24 of PGA sutures 
showed excellent handling properties, high initial 

removal in periodontal surgeries is done between 7 and 
14 days and hence the testing points were selected on 
day 1, 7 and 14.

We choose three absorbable and non absorbable 
suture materials of three different dimensions since they 
were not studied much earlier. Our study was unique 
in the sense that dimensions of 3-0, 4-0 and 5-0 of 
absorbable suture materials (catgut, polyglycolic acid, 
polydioxanone) and non-absorbable suture materials 
(silk, polyester and polypropylene) were used.

Among the three absorbable suture materials used 
in the study, the polyglycolic acid (PGA) 3-0 suture 
had the highest tensile strength in all dimensions at 
baseline. In the simulated oral environment, the PGA 
sutures maintained their tensile strength for the first 
3 days but minimal reduction in the tensile strength 
was noted after day 3 till the day 14. However, in the 
study conducted by Moser et al16 on using the Ringer’s 
lactate solution, PGA showed no significant change in 
the strength for 0 to 13 days which were incubated at 
370C.whereas in our study sutures were not incubated 
which may be considered as limitation of the study.16 
Thus temperature and type of solution could have had 
the effect on the tensile properties of sutures used.

Huang et al. in his study PGA was suggested to be 
the appropriate material for intraoral surgical procedures 
like microdebrider-assisted extended uvulopalatoplasty 
(MEUP) because it maintains high tensile strength till 
postoperative day seven.12 The reason could be that 
since PGA is a monofilament suture, it can maintain its 
tensile strength better compared to other multifilament 
sutures.

In our study catgut showed maximum deterioration 
of tensile strength on day 14. Similar observation was 
noticed in Cassie et al study, where he observed the 
breaking tension of catgut and polyglycolic acid in 
stomach environment and found there was constant 
variation in tensile strength for catgut and polyglycolic 
acid.17 The variation was more with polyglycolic acid 
as compared with catgut suture material, where the 
difference in result might be the change in medium as 
compared to this study. 17 In this study catgut suture 
material showed the least tensile strength. Similar 
studies by Muftuoglu et al evaluated the tensile strength 
of the catgut of size 4-0 using tension meter and found 
there was disintegration of tensile strength in the initial 
stage of the procedure, where the result of this study 
showed the same result. Rapid deterioration of tensile 
strength of suture material was detected in many other 
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tensile strength, and less tissue reactions. The PGA 
suture possesses some properties superior to other 
materials like less tissue reaction and a greater tensile 
strength for similar diameters. It lasts longer than 
catgut, and disintegration can be precipitated since 
it is hydrophilic. It is easier to handle, easier to tie 
and does not produce stitch marks like those of silk or 
catgut.17,25,26 All these findings showed PGA among 
absorbable sutures had the superior quality in tensile 
strength and tissue healing when compared to other 
suture materials.24,27 In non-absorbable suture material 
polypropylene 3-0 showed minimum deterioration of 
tensile strength.

In clinical situations like flap surgeries, regeneration 
procedures, periodontal plastic surgeries, where the 
tissue will not regain their preoperative strength 
and with more tension exerted on surgical flaps, 
consideration should be given to use a suture material 
that can retain long term strength up to 14 days. 
Among absorbable suture materials, PGA 3-0 and 
non-absorbable suture material polypropylene 3-0 
of least deterioration in tensile strength will be the 
preferred for the approximation of tissues for better 
healing. Among absorbable suture material catgut 
5-0 (Trugut) and in non-absorbable suture materials 
silk 4-0 (Trusilk) showed maximum deterioration of 
tensile strength, hence it can be used in minor surgical 
procedures (including frenectomy, vestibuloplasty) 
where the suture material need to retain for one week.
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Effect of Adjuvant Yoga Therapy on Pulmonary Function and 
Quality of Life Among Patients with Chronic Obstructive 
Pulmonary Disease : A Randomized Control Trial

Soccalingam Artchoudane1, Pajanivel Ranganadin2, Ananda Balayogi  
Bhavanani3,*, Meena Ramanathan3, Trakroo Madanmohan1

ABSTRACT
Background and Objectives: Previous studies have suggested that yoga positively 
impacts lung function and quality of life (QoL). The present prospective two-arm, 
single-blinded and controlled study evaluated the effect of adjuvant yoga therapy on 
pulmonary function and QoL in patients of Chronic Obstructive Pulmonary Disease 
(COPD).
Material and Methods: Seventy two COPD patients were recruited and randomized 
to yoga group who received adjuvant yoga therapy in addition to standard medical 
management and control group who received only medical management. Yoga 
therapy protocol included loosening exercises, postures, breathing techniques and 
relaxation. Forced vital capacity (FVC), forced expiratory volume in first second 
(FEV1) and FEV1/FVC were measured using computerized pulmonary function 
test ‘Trueflow (ndd)’. Saint George Respiratory Questionnaire (SGRQ) was used 
to asses QoL. Changes in parameters were correlated with symptoms, activity, 
impacts and quality scores. Intra-group comparisons were done using Student’s 
paired ‘t’ test and intergroup comparisons using unpaired ‘t’ test.
Results: There was significant improvement (p < 0.001) in FVC and FEV1 after four 
weeks of adjuvant yoga therapy while controls showed decline in all parameters. 
QoL scores, namely: symptoms , activity , impacts and quality improved significantly 
in yoga group with no significant changes in controls. Significant correlation was 
found between pulmonary function and QoL in Yoga group.
Conclusion: Significant improvements of lung function with adjuvant yoga 
therapy can be attributed to comprehensive yoga therapy package administered to 
participants resulting in decreased airway resistance and better lung compliance 
attributed to nonspecific broncho-protective / broncho-relaxing effect. Significant 
improvement in QoL scores can be attributed to improved vital capacity as well as 
enhanced self-confidence /self-reliance. We conclude that there is a positive and 
additive role of adjuvant therapy with standard medical management of COPD.

Keywords: 
Lung function, Saint George Respiratory Questionnaire, yoga therapy

IntRoDUCtIon
Chronic Obstructive Pulmonary 
Disease (COPD) is an important cause 
of morbidity and mortality and it is 
a major public health problem.1 The 
condition is characterized by irreversible 
airflow obstruction, a gradual decline 
in lung function, loss of lung tissue, 
reduced quality of life, and high rate 
of mortality. 

By 2020, COPD is predicted to 
rank as third leading cause of death 

worldwide, whereas its social burden 
will rank fifth.2 The Global Initiative 
for Chronic Obstructive Lung Disease 
(GOLD) management includes a 
reduction in symptoms, complications, 
and exacerbations, improved exercise 
tolerance, improved health status 
and reduced mortality.3 Dyspnea, the 
hallmark symptom of COPD is the 
reason for which most patients seek 
medical attention and is a major cause 
of disability and anxiety associated with 
the disease.4
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Prana, the life force, promotes mind-body 
harmony. Yoga practices, especially pranayama help 
in restoring the harmony thereby promoting health 
and well being.5 Prana vitalizes organs responsible for 
respiration. Asthma, COPD and airway restrictions 
are the most troublesome chronic diseases for lifetime. 
Drug therapy alone does not work because it does not 
deal with the problem.6 Yoga helps to maintain the 
state of equilibrium whereby the health and strength 
of body and mind are acquired by enhanced prana.

Yoga therapy has a positive impact on lung function 
and exercise capacity and can be used as an adjunct 
pulmonary rehabilitation program for COPD patients 
which are a known cause to increase the level of stress, 
emotional vulnerability and physical inactivity. A 
comprehensive yoga program can have a salutary effect 
on general health and respiratory health increasing a 
person’s ability to perform activities.

Vedanthan observed that one of the most important 
aspects of yoga for asthma and COPD patients is 
that they develop an increased capacity to relax and 
control their breathing, which is more effective with 
regular practice.7 Brain’s cortico-limbic-hypothalamic 
systems get modulated by pranayama, asana and 
meditation, which enhances the autonomic, endocrine 
and somatic responses correlated with homeostatic 
response to negate the undesirable effects of stress.7 
Yoga therapy improves Quality of life (QoL) and lung 
function even on a short-term basis.8 Donesky and 
colleagues also reported an improvement in health 
related QoL and psychological well-being after yoga 
therapy.9

Though a few studies have been done on yoga and 
COPD, the novelty of the present study is that it 
throws light on improvements in QoL of the patients 
and correlates it with the changes in lung function 
through adjuvant yoga therapy.

mAteRIAL AnD metHoDS

This prospective two-arm, single-blinded and 
controlled study was undertaken as an interdisciplinary 
collaborative work between the Centre for Yoga 
Therapy, Education and Research (CYTER) and 
the department of Pulmonary Medicine, Mahatma 
Gandhi Medical College and Research Institute 
(MGMC&RI), Puducherry. Approval was obtained 
from Institutional Research Council and Institutional 
Human Ethics Committee of Sri Balaji Vidyapeeth 
(P.G Dissertation/2017/05/77, 04/05/2017). The study 

was also registered on the Clinical Trial Registry-India 
(CTRI: ctri/2017/11/010597).

Inclusion and exclusion criteria: COPD patients 
with lung function less than 70% of predicted values 
and who were willing to participate and able to 
perform techniques given in the protocol (Table 1) were 
recruited for the study after obtaining their informed 
consent. Those with active infection of lungs especially 
pulmonary tuberculosis and evidence of complications 
were excluded.

Soccalingam Artchoudane et al: Effectiveness of adjuvant yoga therapy in COPD

Table 1:  Components of yoga therapy protocol for COPD

S. No. Name of practice Duration

1 Prayer 3 min

2 Loosening exercises 7 min

3 Matsyasana 3 min

4 Shashahasana 3 min

5 Mahamudra 3 min

6 Chiri kriya 3 min

7 Sharabhasana 3 min

8 Vibhaga pranayama 5 min

9 Bhastrika pranayama 5 min

10 Bhramari pranayama 5 min

11 Kaya kriya 3 min

12 Spanda nishpanda 2 min

13 Makarasana 3 min

14 Shavasana 10 min

15 Prayer 2 min

Practice duration 60 min

A total of 100 COPD patients were assessed for 
eligibility and then72 patients (mean age ± SD, 53.04 ± 
9.71 years) who satisfied inclusion criteria were allocated 
to two groups by random selection and block allocation 
(blocks of 4)/ Zelen’s design. Thirty six patients were 
allocated to yoga group (22M and 14F with mean age of 
52.12 ± 9.89 years) and received adjuvant yoga therapy 
in addition to medical management while 36 were 
allocated to control group (20M and 16F with mean 
age of 53.97 ± 9.53 years) and received only medical 
management with no yoga therapy.

In yoga group, four dropped out during study 
period due to inconvenience and age factor and 32 of 
them completed the four week yoga therapy. The study 
parameters were recorded in all the subjects before and 
after intervention of both groups.
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and the outcome variables were determined with 
correlations. P value less than 0.05 were considered 
to indicate significant differences between the means.

ReSULtS

The anthropometric parameters of study participants 
before and after yoga therapy are given in Table 2. 
Both groups were comparable at baseline with respect 
to anthropometric parameters, pulmonary functions 
and QoL. 

Intra-group comparisons (Table 3): Changes in 
pulmonary functions showed significantly better 
improvement of both FVC and FEV

1 
(p<0.001) among 

yoga group subjects after four weeks of yoga therapy. 
There were significant negative changes in FVC and 
FEV

1 
(p<0.001) among control group subjects after 

four weeks. However there was no significant change 
in FEV

1
/FVC in both the groups. In yoga group,the 

percentage of changes were highly significant in FVC 
and FEV

1 
(p<0.001).

Changes in SGRQ showed significantly better 
improvement in all the QoL scores, namely symptoms 
score (p<0.001) and activity score (p<0.05), impacts 
score (p<0.01) and quality score (p<0.001) among yoga 
group subjects after four weeks of yoga therapy. There 
was no significant change in QoL score among control 
group subjects after four weeks.

Intergroup comparisons (Table 3): There was highly 
significant changes in both FVC and FEV

1 
(p<0.001) 

in yoga group. FEV
1
/FVC showed no change between 

the groups. The % change showed highly significant 
change in both FVC and FEV

1 
(p<0.001) in yoga group.

QoL score showed highly significant changes 
(p<0.001) in all the scores of yoga group when compared 
between groups. In yoga group, the % change was 

Anthropometric: BMI was calculated by Quetelet’s 
index, which is weight (kg)/height (m)2.

Pulmonary Function: Forced vital capacity (FVC), 
forced expiratory volume in first second (FEV

1
) and 

ratio of forced expiratory volume in first second to 
forced vital capacity (FEV

1
/FVC) were measured using 

a standard computerized pulmonary function test 
‘Trueflow (ndd)’. The calibration is factory set and is 
not affected by temperature change, pressure change 
and condensation.10

Subject was seated comfortably in upright position 
with an erect spine, without bending forward. They 
were then instructed to take the disposable mouthpiece 
inside their mouth with lips closed over it to avoid 
leakage of air while blowing. It was repeated thrice 
with gap of 5 minute between each attempt subject 
encouraged to perform at their optimum level applying 
maximal effort. The value of the best effort was then 
considered for data analysis.

QoL: Saint George Respiratory Questionnaire 
(SGRQ) used for assessing COPD patients’ quality 
of life, as it is a disease-specific designed to measure 
impact on overall health, daily life, and perceived well-
being in patients with obstructive airways disease.11 

An excel-based scoring calculator was used for scoring 
QoL variable symptoms score, activity score, impacts 
score and QoL score. Changes in pulmonary function 
parameters were recorded and correlated with QoL 
(symptoms, activity, impacts and quality) scores of 
SGRQ.

Statistical Analysis: All data passed normality testing 
by Kolmogorov-Smirnov test. Hence intra-group 
comparisons of pre and post study data was done using 
Student’s paired ‘t’ test while intergroup comparisons 
between groups was done using Student’s unpaired ‘t’ 
test. Relationships between baseline characteristics 

Table 2:  Anthropometric parameters in yoga and control groups before (pre) and after (post) four weeks study period.

Anthropometric 
Parameters

Yoga (n=32) Control (n=36)

Pre Post Pre Post

Height (cm) 158.62 ± 8.82 158.59 ± 8.79 161.50 ± 10.11 161.52 ± 10.10

Weight (kg) 63.66 ± 11.73 63.13 ± 11.43 62.72 ± 10.65 62.91 ± 10.87

BMI 25.43 ± 4.94 25.22 ± 4.79 24.06 ± 3.53 24.12 ± 3.56

Values are mean ± SD.
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trend in adjuvant yoga therapy. Such findings could 
become more significant and marked if the therapy 
was continued for a longer duration.

The improvement in lung function coupled with 
decreased need for regular and rescue medicinal usage 
has been established using yoga as an adjunct therapy 
inCOPD.14,15

At baseline, both groups were comparable and 
after study period there was significant improvement 
in FVC and FEV

1
 in yoga group. Reduction in FEV

1 
is directly correlated with impaired lung function.16 

FEV
1 
increased significantly in yoga group and can 

be attributed to the comprehensive yoga therapy 
package administered to the participants that may have 
produced marked improvement.

In this study we found that FVC increased 
significantly in yoga group but reduced in control 
group as found in previous reports.2 NICE guidelines 
state that an increase of FEV

1
>1.5 L and in FVC >2.0 

L is correlated with greater changes in arterial blood 
gases.17 Improvement in FEV1 and FVC may be 
correlated with decreased airway resistance and better 

highly significant in all the QoL scores (p<0.001), 
namely symptoms score, quality score, activity score, 
impacts scoreand quality score.

Correlation of pulmonary function and QoL 
(Table 4): Significant correlation was found between 
pulmonary function and QoL in yoga group. FVC 
correlated with symptoms score (r= -0.418, p<0.001), 
activity score (r= -0.257, p<0.05), and quality score (r= 
-0.304, p<0.01). FEV

1 
correlated with FVC (r=0.882, 

p<0.001), symptoms score (r= -0.442, p<0.001), 
quality score (r= -0.326, p<0.01), weight (r= -0.367, 
p<0.01) and BMI (r= -0.308, p<0.05).  

DISCUSSIon

In the present study there was a marginal reduction 
in body weight and body mass index of yoga group, 
with a marginal increase in control group. This may be 
attributed to the practices utilizing excess fat deposited 
peripherally and is in line with other studies attributing 
improved metabolic function.12 It is also well known 
that an increase in BMI is associated with decreased 
pulmonary function and decline in FEV

1
.13 Hence 

the trend towards reduction of BMI shows a healthy 

Table 3:  Pulmonary function and quality of  life parameters in yoga and control groups before (pre) and after(post) four weeks study period.
FVC: forced vital capacity, FEV1: forced expiratory volume in first second.

Parameters

Yoga group (n=32) Control group (n=36)

Pre Post % change Pre Post % change

Pulmonary 
function

FVC (L) 1.99 ± 0.64 2.21 ± 0.50 ***, a 17.80 ± 30.75 a 1.96 ± 0.50 1.80 ± 0.51 *** -8.45 ± 12.90

FEV1 (L) 1.35 ± 0.49 1.61 ± 0.53 ***, a 24.75 ± 33.93 a 1.30 ± 0.51 1.18 ± 0.43 *** -6.47 ± 14.31

FEV1/FVC 0.66 ± 0.10 0.68 ± 0.12 2.82 ± 9.91 0.65 ± 0.15 0.66 ± 0.14 3.64 ± 22.63

QoL scores of 
SGRQ

Symptoms score 51.74 ± 9.04 29.72 ± 6.86 ***, a -41.27 ± 14.50 a 49.74 ± 8.72 46.92 ± 6.00 -3.14 ± 19.71

Activity score 26.92 ± 9.26 22.43 ± 6.85 *, a -6.67 ± 43.41 a 24.79 ± 8.90 26.90 ± 4.29 19.68 ± 38.30

Impacts score 25.44 ± 9.24 21.37 ± 5.61 **, a -8.53 ± 32.88 a 29.65 ± 9.58 31.44 ± 7.65 11.15 ± 27.09

Quality score 26.73 ± 4.18 21.12 ± 5.96 ***, a -19.05 ± 26.16 a 24.09 ± 8.74 26.13 ± 6.18 15.12 ± 29.35

Values are mean ± SD.  ***p< 0.001, ** p< 0.01, * p<0.05 by Student’s paired ‘t’ test for intra group comparison and  
a p<0.001by Student’s unpaired ‘t’ test for intergroup comparison.
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and improved exercise tolerance. Our results are 
consistent with other studies which reported related 
changes after yoga therapy in healthy volunteers as 
well as in those suffering from different conditions.25,26 
Our findings provide evidence for the scientific basis 
of using yoga as an adjunct therapy in COPD with 
significant improvement in pulmonary function and 
QoL indices.

We conclude that yoga has a positive and additive 
role as an adjuvant therapy along with standard medical 
management of COPD. Results of this study reaffirm 
that addition of such a complementary therapy improve 
physical condition by reducing weight and BMI while 
enhancing pulmonary function through parameters 
such as FVC and FEV

1
. It retarded the decline of 

pulmonary function that was seen in control group 
only receiving medical management.

It is to be noted that adjuvant yoga therapy also 
significantly improved the qualitative aspects of the 
patient’s life through symptoms score, activity score, 
impacts score and total QoL score. As a form of therapy, 
yoga is cost effective, relatively simple and carries 
minimal risk and we recommend that it can be advocated 
as an adjunct, complementary therapy in our search for 
an integrated system of medicine capable of producing 
health and well being in all. It is expected that the results 
of this RCT will provide momentum for further in-depth 
research in evaluating the efficacy of yoga in COPD 
patients. We recommend that yoga therapy can be safely 
advocated as an adjunct, complementary therapy in our 
search for an integrated system of medicine capable of 
producing health and well being in all.

The limitation of the study is that this has been done 
on limited number of patients for only few weeks. More 
such studies with larger numbers of COPD patients 
and for a longer period of time may be done in future 
to further validate such short term studies.

lung compliance and such enhancing effects in yoga 
group may be attributed to the nonspecific broncho-
protective or broncho-relaxing effect of yoga training as 
postulated by Singh, along with the improved exercise 
tolerance reported by Tandon following yoga therapy 
in patients of COPD.18,19 This can also be correlated to 
the reports that well-performed slow yogic breathing 
maintains better blood oxygenation without increasing 
ventilation, reduces sympathetic activation during 
altitude-induced hypoxia and decreased chemoreflex 
sensitivity to hypoxia and hypercapnia.20,21

Asthmatic patients showed a statistically significant 
improvement in many lung parameters including FVC, 
FEV

1
 and QoL after 2 months of yoga practices and 

Singh et al concluded that pranayama and yoga postures 
can be used to increase respiratory stamina, relax the 
chest muscles, expand the lungs, raise energy levels, 
and calm the body.22

In the yoga group there was a significant 
improvement in activity score which implies that 
patients were able to participate in more of the 
activities than earlier, which may be attributed to 
the improved vital capacity as well as enhanced 
self-confidence and self-reliance. Yogic counselling 
included dietary change and life style modification 
which may improved significantly in impact score of 
yoga group and the practice of pranayama resulted 
in overall improvement in QoL. Yoga group showed 
significant improvement in total quality score which 
is similar to earlier reports that yogic breathing had 
an overall positive effect on patients with moderate-
to-severe COPD.23,24

Pulmonary functions in COPD patients are 
compromised. Yoga therapy improved pulmonary 
function and quality of life by various mechanisms 
which include long time housework, carrying things 
upstairs, going out for entertainment and recreation 

Table 4: Correlation of  FVC with FEV1, symptoms, activity, impacts and quality scores of  SGRQ in yoga (n=32) and control (n=36) groups 
after four weeks study period.

Parameters FEV1 FVC SS AS IS QS Wt BMI

FVC 0.822 *** - -0.418 *** -0.257 * -0.133 -0.304 ** -0.167 -0.150

FEV1 - 0.822 *** -0.442 *** -0.151 -0.184 -0.326 ** -0.367 ** -0.308 *

Correlation is significant at  *p<0.05, ** p<0.01,  *** p< 0.001 level (2-tailed). 

FVC – forced vital capacity; FEV1 – forced expiratory volume in first second; SS - symptoms score; AS - activity score; IS – 
impact score; QS – quality score; Wt – weight.
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pill reverses type 2 diabetes
Researchers have engineered a material that temporarily coats the small intestine and reduces the amount of glucose 
that enters the bloodstream during digestion. Scientists 'envision a pill' that 'mimics surgery' for people with 
diabetes.

When they tested the material, which is called Luminal Coating of the Intestine (LuCI) on rats, they found that 
it reduced "glucose response" by almost half. The research team developed the material because they want to find 
a non-invasive treatment for reversing type 2 diabetes that is as effective as surgery. The intention is that once 
swallowed, LuCI forms a temporary coating in the gut and then dissolves harmlessly a few hours later. The material 
acted as a partial barrier to nutrient absorption, and prevented blood sugar "spikes" following a meal.

Source: Nature Materials. 2018 Jun 11:1

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4083644/
http://www.intermedical.co.uk/
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Learner Reactions and Responses to Individualized Coaching on 
Communication Skills for Treating Completely Edentulous Patients

Varsha Murthy1,*, Sethuraman K.R2, Sunayana Choudhury3, Shakila R4

ABSTRACT
Background and Objectives: Communication skills (CS) of each doctor vary as 
individual approach is unique. Assessment of particular skills they apply and what 
they lack in, permits us to individualize CS training i.e.dentist specific communication 
skill (DSCS). This study was designed to assess individual prosthodontic resident’s 
skills while treating real patients and to subsequently plan individualized coaching 
to strengthen the deficiencies identified.
Material and Methods: Video recordings were done during treatment for 50 
complete denture patients treated by six prosthodontic residents in a dental 
institution. The video interactions were analyzed to identify their individual strengths 
and weakness and an individualized coaching was planned. Post training the 
residents were observed while treating another set of 50 edentulous patients.
Results: It was found that each resident had an ‘individual pattern’ (IP) in practicing 
some skills as showing care and concern, empathy etc and were lacking in certain 
other skills e.g. consideration of psychosocial aspects etc.
Conclusion: Individual feedback and personalized coaching were very well 
appreciated by the prosthodontic residents and a change in their attitude and 
patient-centered approach were apparent.

Keywords: 

Doctor-patient communication, Communication skills training, Complete denture 
treatment, Prosthodontic residents, Personalized coaching

IntRoDUCtIon
Unlike medicine, dental procedures 
involve high anxiety associated with 
the dental environment, technicality of 
procedures and patients inability to speak 
for extended periods during treatment.1 

Complete denture treatment procedures are 
unique among various dental procedures 
as it involves multiple factors which affect 
patient satisfaction and also multiple 
and lengthy interactions with the doctor 
(ranging from history taking to follow up 
visits), as compared to any other dental 
procedure.2,3 While doing time taking 
procedures like complete denture, effective 
communication could be hindered (long 
working hours intraorally with constant 
placement of trays, denture base, rims and 
trial dentures etc in patient’s mouth). 2, 4 
Also the discomfort caused due to pain 
and pricking, burning sensation, retention 
of saliva in mouth and gagging during 

various stages e.g. impression making due 
to various impression materials may add 
to it. Other contributing factors which 
may influence the communication dyad 
positively or negatively during complete 
denture treatment are psychological 
factors of patient, patient personality, 
geriatric factors, expectations from the 
denture and the dentist and attitude and 
communication style of the doctor. 2

It has been found that patient’s 
anxieties relate mainly to issues during 
treatment, and therefore dentist patient 
communication is potentially more 
complex during treatment and is at 
least as important as at consultation. 5 

The standard tools for assessment and 
feedback of communication skills 
of dentist may not cover different 
treatment aspects in real patient 
scenario. It has been found that just 
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giving feedback does not cover the full picture of skilled 
medical communication.6 It requires understanding and 
adaptation of doctor to the specific characteristics of the 
patient and the situation. The importance of the usage of 
certain communication skills depends on the relevance 
of that skill in the specific context.7,8 Therefore, there 
is a need to explore which of the communication skills 
are applicable in the particular clinical setting, skills 
already being used by doctors and those that are not 
being practiced properly and individual differences in 
communication style of the doctor.

Literature review revealed that direct dental patient 
involvement was lacking in many of the studies to 
assess dental student communication skill in their 
interaction with patients.9 In addition, assessment is 
limited to dental interviewing or consultation skills 
and that studies have not explored interpersonal 
communication intra or post operatively.9 Relevant 
communication skills required during performing a 
particular procedure in daily clinical practice, while 
dealing with real patients are of great importance and 
hence should be taught and implemented in dental 
education.

With this background and identification of lacunae 
in dental communication skill literature, this study was 
planned to identify individual strengths and weakness 
of the Prosthodontic residents and give individualized 
feedback and follow them for any change in attitude. 
The research question addressed for the study was 
whether individualized assessment and training of 
communication skills of residents during real patient 
treatment is effective?

mAteRIAL AnD metHoDS

This study was commenced after getting approval from 
Institutional Ethical Committee (protocol number-
PhD/2016/03/07) and was conducted in the Department 
of Prosthodontics for two years between April 2016 to 
April 2018. Informed consent for participation in the 
study as well as permission regarding interactions being 
video recorded was obtained from the 6 prosthodontic 
residents as well as the 100 edentulous patients (50 pre 
and 50 post training) willing to participate in the study. 
The doctor-patient treatment consultations during 
complete denture treatment were video recorded and 
analyzed. This study was qualitative in nature and 
focused on descriptive outcomes.

Residents belonging to second and third year were 
requested to participate in the study since they are more 

experienced in dealing with patients and treat plenty 
of complete denture patients during the postgraduate 
course. Residents participating in the study were not 
exposed to any communication skills course or program 
before. All of them were well versed with the local 
language.

The interactions were followed during various steps 
of complete denture procedure. The video recordings 
were analyzed using the Kalamazoo scale, 2,10,11 which 
is a validated scale commonly used for assessment 
of communication skills. Since it is a generic scale, 
some of the contextual observations (which were of 
practical importance) related to complete denture 
treatment could not be fitted and were noted as 
“Beyond Kalamazoo”.2 The analysis focused on the 
doctor’s handling of communication dyad with real 
complete denture patients. All the included video 
recorded interactions were meticulously analyzed by 
primary investigator and selected video tags were shown 
to the other raters and consensus charting was done.2 

Individual strength and weakness of the residents in 
communication skills were analyzed and noted down. 
(Table 1)

Initially a general module concentrating on the 
relevant skills required for handling a complete 
denture treatment was conducted. 2,12,13 Subsequently, 
individualized session was planned keeping in mind 
the aspects to be stressed for each resident based on 
the observations made from the video recordings. 
The identification of strength and weakness was on 
the basis of repeated performance of the particular 
behavior in all the patients they treated. The 
significant interactions (depicting strength and 
weakness) were made as video clips which could be 
shown to the residents in the individual sessions 
in case if they were interested or if there was any 
disagreement. Pre training, the residents were asked 
to write self reflection of their strength and weakness 
in communication skills. (Table 2)

In the individualized video based feedback session each 
resident was called inside the chamber one at a time 
by the resource persons. They were informed at the 
beginning of the session that the exercise was purely 
for fact finding and not fault finding and they were 
made comfortable. They were also informed that video 
recorded interactions in the form of video clips will be 
shown to them only if they wish to see it. However, 
after they knew the atmosphere was supportive and 
friendly, they, for their improvement were keen to know 
and see the observations about them.

Varsha Murthy et al: Individualized coaching on communication skills in prosthodontics
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Table 1: Pre-session-strength, weakness in communication skills (Video based observations)

Resident Strength Weakness

Dr.A K-Shows care and concern, maintains even tone

BK-Explains about procedure before starting 
treatment, unable to pick up non-verbal expression

K-Lacks in eliciting agenda and allowing patient to ask 
questions

BK-Does not explain and motivate regarding the 
importance of compliance and follow up

Dr.B K- Takes patients opinion in decision making

BK-Demonstrates how to do jaw movements, 
provides information about procedure to be done

K-Lacks in eliciting agenda, showing care explicitly and 
uses jargons(difficult words)

BK-Lacks rapport building, gets distracted often, informs 
about anatomical limitations frankly which may hurt them, 
lacks listening skills, unable to pick up non-verbal cues of 
patient.

Dr.C BK- Demonstrates patients how to do jaw 
movements, tells limitations, acknowledges 
complaints, engages patient in talk while doing 
procedure

K-Lacks eliciting agenda, asks closed end questions, 
does not allow patients to ask questions

BK-Shows non verbal expressions of disinterest & irritation 
if patients do not follow instructions, lacks listening skills 
& rapport building, unable to pick non verbal cues, gets 
distracted during treatment, does not motivate regarding the 
importance of follow up

Dr.D K- Shows care and concern, uses tone, pace 
showing care and concern

BK-Engages patient in talk while doing procedures.

K-Does not elicit agenda, does not allow patients to ask 
questions

BK-Does not inform about procedure to be done, lacks 
rapport building, misses nonverbal cues, does not motivate 
regarding the importance of follow up

Dr.E K- Shows care and concern for the patient

BK-Explains about the procedure before starting, 
notices body language and observes patient as 
a whole

K-Does not elicit agenda, does not allow patients to ask 
questions

BK-Lacks rapport building skills, misses elicitation of non 
verbal cues, is frank and rude while informing anatomical 
limitation and affordability, does not motivate regarding the 
importance of follow up

Dr.F K- Maintains a soft tone and slow pace, insists and 
takes opinion repeatedly regarding the procedure

BK-Shows care and concern, informs prior to 
performing procedures, takes excuse before 
attending phone call or going in between the 
procedure, often puts off chair light before leaving

K-Interrupts patients when they are talking and diverts 
from patient complaints, misses patient agenda, asks 
closed ended questions, does not allow patients to ask 
questions

BK-Rapport building not consistent, misses elicitation of 
non verbal expressions, not very clear on answering skills, 
does not motivate regarding the importance of follow up

*K-Kalamazoo, BK-Beyond Kalamazoo

Feedback was given on each resident’s observed 
strengths and weakness. Their strengths in 
communication skills were appreciated and shown 
to them. They were enquired how, when, where they 
learnt those skills and were motivated to continue 
with the same. Their weaknesses were also explained 
and shown to them keeping in mind their body 
language and receptiveness and were told how to 
fine tune those. They were also motivated that if 

they followed these skills they will be humanistic 
dentist rather than just any other dentist who can 
perform patient centered practice. The same feedbacks 
were printed in written format with the options of  
‘I Agree’, ‘I Disagree’ (if so comment why?) and ’No 
Comments’. Post session they were asked feedback 
on how the individualized sessions helped /will help 
them in enhancing their strength and reducing their 
weakness. (Table 3)
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Table 2: Self-reflection (pre-session) of strength and weakness and self analysis of skills

Resident Strength Weakness
Self analysis of existing  

communication skills

Dr.A Politeness, ability to finish 

treatment fast.

To make patient understand in 

simple language.

“I have found myself doing fine. Managing patients 

with hearing problem or mental disabilities was 

difficult”.

Dr.B “My continuous interaction with 

patients for past 15 years in 

private practice before joining 

residency”

“I lose my perseverance when 

patients are unable to understand 

instructions inspite of telling 

multiple times”.

“Patients with old dentures are psychologically 

convinced and well adapted and become exacting 

when new denture is given to them. I find it 

difficult to manage”.

Dr.C “Explaining treatment options 

to the patients”

“I get irritated when I have to 

explain many times”

“During first visit i always explain them about 

the treatment process”.

Dr.D “I think I am able to communicate 

to some extent depending on 

patient behavior”.

“I think I should improve on 

the duration of procedures and 

communication”.

“I think I should spend more time with patients, 

I think I am able to communicate but not to the 

full extent”.

Dr.E “I am good with my communication 

skills as patients feel comfortable 

talking to me. I am an avid 

listener”.

“I am bit lazy at work and so I 

have to convince the patients if 

there is a delay in work”.

“Since complete denture procedures involve 

more than 5 appointments it becomes difficult 

to convince and is a big task”.

Dr.F “My empathy for the patient” “I lag in communication to convince 

the patient for better treatment 

option”.

“I know that technical and communication skills 

go hand in hand and patients are satisfied even 

when dentures are loose in fitting. I wanted to 

improve my communication skills but never got 

an opportunity”.

When asked if this one session was enough for 
enhancing their skills, the students requested for 
periodic feedback. Therefore, it was planned to have 
periodic sessions (based on Balint method) to study 
the retention of the skills taught. The same exercise of 
video based feedback session was repeated after a span 
of 1 year during which the residents finished treating 
another set of 50 patients post training sessions and 
improvements were noted. (Table 4) During the study 
period six Balint sessions were conducted wherein the 
observed changes were told and shown to them as video 
tags. The residents also discussed about the problems 
and scenarios encountered.

ReSULtS

Table 1 shows the details on observed strength and 
weakness (video based) of residents’ pre training. It 
was found that the strength observed in the residents 
were empathy, care and concern etc. Some of the 
residents felt that they are already good at their 
communication skills; some identified themselves to 

be confident due to long span of practicing years (in 
private practice) while others felt they are doing well 
because of their politeness, empathy towards patient 
and being good listeners. The weaknesses observed in 
them involved major skills such as rapport building, 
listening, questioning, answering, eliciting patient 
agendas, responding to fear, patient-expectations and 
non verbal expressions. Regarding the self perceived 
weaknesses, some of the residents felt that they got 
impatient and irritated in certain situations. They 
showed awareness about their lack in some aspects 
of communication skills but they could not pinpoint 
the cause of it, did not know what went wrong, or 
how to correct it.

The self-reflection of strength, weakness and self 
analysis of skills of residents before attending the 
sessions are shown in Table 2. The residents felt that 
since the sessions were individualized and confidential 
while discussing their weakness, they felt very 
comfortable and could concentrate more. They felt that 
seeing themselves on video-replays while interacting 
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Table 3: Self reflection (post-session) of strength and weakness and self analysis of skills

Resident
How will training help in 

enhancing strength
How will training help in 

reducing weakness
Post-session self analysis of 

communication skills

Dr.A “In individual feedback session, 
observations about me were shown 
which helped me in realizing my 
strength.”

“I am able to understand the areas 
of my weakness and will improve 
upon it. This program will definitely 
make me a better practitioner in the 
future”.

“Individual coaching helped me in 
realizing what and how I was to the 
patients”.

Dr.B “I would be utilizing communication 
skills taught to me to improve rapport”.

“From the individual sessions, I could 
see my body language and approach 
towards the patients”.

“Individual session was very effective. 
Video sessions helped me to realize 
my strength and weakness towards 
the patients”.

Dr.C “I will try to develop good rapport building, 
listening and giving importance for 
non verbal expressions”.

“I will try to change my distractions 
and give more attention to patient’s 
non verbal expressions”.

“From this coaching I learnt about 
communication skills, I will continue 
building good rapport with the patients 
and will start from first visit itself”.

Dr.D “It helped me to maintain and 
increase my strength (good 
rapport building) and gain more 
confidence in handling different 
kinds of patients with more care 
and concern”.

“This program helped me to identify 
my weakness and how to overcome it”.

“This program will definitely help 
me in improving my communication 
skills with my patients”.

Dr.E “I felt pretty confident that I will be 
able to implement the concepts 
that I have learned and my practice 
will be greatly benefitted by these 
set of skill enhancement on 
communication”

“My fear and confusion in dealing 
with patients with negative attitude 
will be greatly reduced in future by 
utilizing this course”.

“Since the session was very 
interactive and it was individualized, 
I was able to learn more and better 
with clear focus on my doubts and 
opinions”.

Dr.F “This program made me realize 
my positive approach towards 
patients. I would like to take this on 
the positive stride and make use 
of these skills in my future practice 
to have better rapport with the 
patients”.

“Unintentionally in certain 
situations I have failed to explain 
the procedures to be done and 
failed to meet patient’s agenda 
at times since I had not elicited it. 
These will be corrected hereon”.

“I needed individual coaching 
as such. I was able to analyze 
myself the way I communicate with 
patients and it made me realize that 
I can communicate in a better way 
after this session”.

Varsha Murthy et al: Individualized coaching on communication skills in prosthodontics

with patients was an eye opening experience: they 
came to know of various aspects of interpersonal 
communication which they were practicing and were 
missing or were not aware of.

After attending the individualized session, the 
residents felt that they had realized their weaknesses 
in rapport building, eliciting patient agenda, picking 
up non verbal cues etc as revealed to them by the video-
replays. It also revealed that that they could introspect 
and realize the mistakes done involuntarily by them 
when told and shown to them (Table 3).

The changes in communication skills post 1 year 
of training based on Video recorded observations 
are shown in Table 4. It was found after 1 year of 
observation that the residents were continuing 
to practice their strength and had improved on 
their weakness. They were able to pick up patients 
apprehension from non verbal expressions and address 
it, they had started observing patient on the whole 
and giving referrals for patient to General Medicine, 
Dermatology, Orthopedics and their family members to 
Orthodontics and Paedodontics Departments etc. They 
were able to address patients agenda, be it singing 
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Table 4: Changes in communication skills post-sessions (post 1 year of training)

Resident K & BK Video based observations

Dr.A K Shows concern, allows patient to talk more, elicits agenda e.g. problems with previous denture, uses 
open ended questions, clarifies doubts

BK Rapport building, listening skills, elicits expectations, uses neurolinguistic programming (explaining 
patients using simple examples from their field), motivates to wear dentures.

Dr.B K Greets patient, shows concern explicitly, enquires about previous dentures, asks expectations, 
involves patient in decision making, clarifies doubts

BK Observes non verbal expressions, improvement in rapport building and listening skills, involves family/
relatives in decision making, addresses patients agenda, motivates about the importance of follow up.

Dr.C K Shows concern explicitly, elicits agenda for new denture and expectations
involves patient in decision making, clarifies doubts, gives evidence based explanation

BK Identifies non verbal expression of discomfort, talks area of patients interest i.e. “hot button” (e.g. asks 
about the sweets patient’s shop), talks about agenda even if peripheral to treatment e.g. motivates for 
regular dental check up for his children etc

Dr.D K Shows care and concern, elicits agenda, asks expectations, involves them in decision making, 
clarifies doubts

BK Involves relatives in decision making, elicits expectations, rapport building, motivates, patient’s share 
their problems-dental and non dental and show personal attachment e.g. considering as daughter.

Dr.E K Shows care and concern, acknowledges patients ideas and explains them, not dismissing them, 
elicits patients agenda, enquires problems with previous denture, respects patients ideas & beliefs, 
provides information

BK Informs prognosis, rapport building, acknowledges nonverbal expressions, understands body 
language, humorous, motivates (to wear denture, to reduce tendency of smoking), is able to identify 
type of patient and accordingly gives explanation

Dr.F K Shows care and concern, maintains eye contact, elicits patients agenda for visit, asks open ended 
questions, asks if they have any doubts, involves patients in decision making, enquires about support 
system, clarifies doubts

BK Rapport building, listening skills, limit setting, uses motivational interviewing, adapts to patient type, 
elicits non verbal expressions

*K-Kalamazoo, BK-Beyond Kalamazoo

in church, chanting shlokas or desire for small teeth 
etc. It was also observed that they were getting gifts, 
blessings, referrals from patients and comments like, 
“I am very satisfied with the present treatment; in the 
same department I had fought with staff earlier and was 
planning to hit them”; I feel that this doctor has joined 
this institution for my sake.” Patients are sharing 
their problems - dental and non-dental problems like 
daughters marriage, problem with son in law, daughter 
in law, husband’s health issues, feeling depressed 

and plans of joining old age home etc. Patients had 
started giving personal suggestions to the residents on 
opportunities abroad, applying for visa, the need to be 
careful with colleagues in the department and not to 
develop personal relationship with them, to finish the 
course and get married etc. It was also observed that 
the care and concern was vice versa from patient’s side 
which was evident from enquiries regarding doctor’s 
health, enquiries regarding their dull face and whether 
the doctor had food.
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facial expressions of the of the people who give them 
feedback.18, 19 In our study, the residents were made 
aware that confidentiality will be maintained and that 
the session was purely for fact finding and not fault 
finding. After they knew that the atmosphere was 
supportive and friendly, they for their improvement 
were keen to know and see the observations about them 
for their improvement.

In our study, we found that several components 
of these skills were missing or weak in the residents. 
Their communication style generally lacked the 
biopsychosocial approach; it was mostly biomedical. 
Patient’s involvement and inputs in the treatment 
plan and during the treatment were missing. Most 
of the residents were able to practice skills such as 
showing care and concern (however not explicitly), 
demonstrating the jaw and tongue movements to the 
patients and adjusting appointments to suit patient’s 
needs etc. At the same time they were lacking in some 
major skills as initial rapport building, listening, 
questioning, answering, eliciting patient agenda, 
fear, expectations and non verbal cues, summarizing 
instructions, checking compliance etc which directly 
affects patient satisfaction. These findings were 
surprising as it is expected that students would have 
learnt these skills during their undergraduate and 
practicing years. The probable reason for these could 
have been lack of role models or exposure to limited 
number of patient interactions during the period.

It was found that each resident had a typical 
pattern of approaching and dealing with the patient. 
Since the study population was small it was easy 
to meticulously assess the individual differences 
in communication styles among the six residents. 
Although the observations revealed mixed generic 
skills but typical dominant patterns were observed 
in each postgraduate for e.g. one of them was very 
authoritative and expected patients to perform all 
the jaw and tongue movements during impression 
making or jaw relation without understanding their 
limitations whereas another resident used to interrupt 
patients while talking and used to unknowingly 
deviate the topic of discussion (missing some pertinent 
points about agenda elicitation). However one of the 
senior resident was very empathetic and showed care 
and concern for the patients. When asked reason 
behind his behavior, the student told that during his 
undergraduate years, constant insistence by teachers to 
consider geriatric patients as their own parents while 
treating them got embedded in his mind. Moreover, 
he used to observe the dentist while he worked in a 

DISCUSSIon
This study focused on strength and weakness in the 
communication skills practiced by individual residents 
in real time practice while treating complete denture 
patients. Unlike other dental procedures, complete 
denture patient management requires blend of 
communication skills namely prior information about 
procedures, number of visits, time taken for each 
visit, listening to their agendas, fears and concern, 
showing empathy, care and concern, understanding 
non verbal cues, involvement in decision making, 
allowing them to question, counseling, motivation, 
clear and understandable instructions avoiding jargons 
and reassurance etc which if lacking may deteriorate 
the communication dyad.2,4

Wide variation has been observed in the formal 
training of communication skill competency in 
most of the universities for residents to become a 
general practitioner 6 and to use a patient-centered 
communication style.10, 11, 14, 15 There is a heterogeneity 
within the literature surrounding communication skills 
and the assessment of these skills at the postgraduate 
level of training and beyond.16 Till date, the literature 
does not include reports of individualized evaluation 
and training of communication skills in postgraduate 
residents during complete denture treatment. Some 
of the key determinants of patient satisfaction and 
patient-centered communication involves generic 
communication skills, such as exploring the reason for 
the consultation, checking if the patient understood, 
and expectation management 14 and the interpersonal 
aspects of care as trust, respect and empathy.11, 14 In 
our study it was observed that, patients had started 
showing personal attachment e.g. considering as daughter 
(“I consider her as daughter and not as doctor”), giving 
personal suggestions, inviting home for lunch and marriages, 
getting farm products, getting their relatives for treatment 
etc. The follow up session included discussions on 
transference-counter transference interpersonal 
boundaries and professional behavior.

Feedback effectiveness and subsequent achievement 
is essentially mediated by learners’ agentic engagement 
(a student’s constructive contribution into the flow 
of the instruction they receive)17 with feedback 
processes i.e. their proactive recipience (is a form 
of agentic engagement that involves the learner 
sharing responsibility for making feedback processes 
effective).18 Learners willingness to engage with and 
act upon the feedback may be influenced by factors 
such as their trust and perception about the source 
of the feedback and also by the gestures, actions, and 
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patient and therefore a standard protocol cannot serve 
the purpose. Moreover, each doctor has a unique pattern 
of dealing with the patient and all cannot perceive, 
learn and apply all the skills taught in a similar manner. 
Therefore instructors and teachers should observe the 
‘individual pattern’ of the student and encourage them 
to continue with their strengths and fine tune the 
weakness observed, which will help them in applying 
the skills in the right way at the right time.

The study had a few limitations: the study was 
done on a small group of six prosthodontic residents; 
however it allowed us to concentrate on individual 
improvement. Further research with the involvement 
of more number of residents, performing other dental 
procedures can be explored to look for any variation 
in results and outcomes. This study was successful 
in answering the research question and concluded 
that individualized assessment and training of 
communication skills of residents during real 
patient treatment was effective and it revealed that 
‘individualized coaching for individualized pattern’ 
(DSCS), based on video-analysis, video replay with 
evidence informed guidance-counselling make a lasting 
impact.

Our study concluded that each doctor had an 
‘individual communication pattern’ learnt from 
their role models or inherent in them. Apart from 
the general coaching for improving quality of doctor 
patient interaction style and patient centered practice, 
a customized training with video based feedback may 
persuade them to introspect on their own performances 
and motivate them to improve in their own perceived 
areas of weaknesses.
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Diclofenac increased the risk of heart attack or stroke: BmJ Report
Objective To examine the cardiovascular risks of diclofenac initiation compared with initiation of other traditional 
non-steroidal anti-inflammatory drugs, initiation of paracetamol, and no initiation.

Design Series of 252 nationwide cohort studies, each mimicking the strict design criteria of a clinical trial (emulated 
trial design).

Setting Danish, nationwide, population based health registries (1996-2016).

Participants Individuals eligible for inclusion were all adults without malignancy; schizophrenia; dementia; 
or cardiovascular, kidney, liver, or ulcer diseases (that is, with low baseline risk). The study included 1 370 832 
diclofenac initiators, 3 878 454 ibuprofen initiators, 291 490 naproxen initiators, 764 781 healthcare seeking 
paracetamol initiators matched by propensity score, and 1 303 209 healthcare seeking non-initiators also matched 
by propensity score.

Main outcome measures Cox proportional hazards regression was used to compute the intention to treat hazard 
ratio (as a measure of the incidence rate ratio) of major adverse cardiovascular events within 30 days of initiation.

Results The adverse event rate among diclofenac initiators increased by 50% compared with non-initiators, 20% 
compared with paracetamol or ibuprofen initiators and 30% compared with naproxen initiators. The relative risk 
of major adverse cardiovascular events was highest in individuals with low or moderate baseline risk (that is, 
diabetes mellitus). The absolute risk was highest in individuals with high baseline risk (that is, previous myocardial 
infarction or heart failure). Diclofenac initiation also increased the risk of upper gastrointestinal bleeding at 30 
days, by approximately 4.5-fold compared with no initiation, 2.5-fold compared with initiation of ibuprofen or 
paracetamol, and to a similar extent as naproxen initiation.

Conclusions Diclofenac poses a cardiovascular health risk compared with non-use, paracetamol use, and use of other 
traditional non-steroidal anti-inflammatory drugs.

Source: BMJ 2018;362:k3426
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VIEW POINT

Conflict Management Strategies – Implications for Health 
Professions Education
Adkoli B.V1,*, Pawar S.J2

ABSTRACT

Conflict management is an issue of perpetual interest to individuals as well as the 
organization. Conflicts are inevitable in hospitals and health care organizations. If 
resolved tactfully and in time, conflicts have a potentiality to bring creative ways of 
solving problems. However, long unaddressed conflicts can demoralize individuals 
and weaken organization’s capacity to deliver goods. Management Gurus have 
identified five styles of conflict resolution used by the individuals, viz., avoiding, 
competing, accommodating, compromising and collaborating. The ancient Indian 
wisdom gained from Kautilya Arthasastra describes four strategies, viz., Sama, Dana, 
Bheda and Danda to deal with conflicts. There is no single best approach as each 
one has its own strengths and limitations. The purpose of this article is to describe 
these models by taking specific situations and derive educational implications for 
the individuals and organizations.

Key-words:

Conflict management, health professions education, salutogenesis.

IntRoDUCtIon

Conflicts are a part and parcel of modern 
living. They are a harsh reality of any 
organization with serious implications 
on personal well being of the staff as 
well as productivity of the organization. 
The good news is that conflicts are also 
helpful. Conflicts are likely to stimulate 
a healthy competition, and result in 
innovative ways of solving problems. 
Hence they enhance productivity. 
History has shown that great leaders 
like Gandhi, Mandela, Dalali Lama 
and Churchill confronted with mighty 
empires against injustice and won 
the battle. On the other hand, if the 
conflicts are not addressed properly, 
and in time, they may lead to chronic 
problems and jeopardize the peace 
of individuals and productivity of an 
organization.

Applying to health profession, conflicts 
are even more likely to happen 
frequently. According to an estimate 
made by Mediation Training Institute 

International, 65% performance 
problems are due to strained relation 
among employees and not due to 
deficits in skill or motivation.1

Effective health delivery depends 
upon concerted work by a health team 
which consists of several cadres of 
staff, doctors, nurses, and allied health 
personnel. The larger the organization, 
the higher is the interdependency. This 
results in communication problems 
leading to conflicts among staff. Even 
when the rules of the game are well 
defined, the staff members because of 
their diverse backgrounds, skill sets and 
attitudes, enter in to conflict situations 
which can impair the quality of care. 
Conflicts are also common in dealing 
with the patients especially when the 
expectations are high and the capacity 
is limited. Conflicts are not uncommon 
in educational settings, between the 
senior and the junior faculty or between 
student and teacher in matters of 
discipline or assessment. It is therefore 
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of vital importance to learn and practice the skills of 
conflict management at all levels.

Management gurus in the west have developed theories 
and practices of effective conflict management.2 They 
have developed tools which have shown proven benefits 
in understanding one’s style of managing conflicts in a 
given situation. Indian wisdom gained from the texts 
of Kautilya Arthasastra has also vividly described 
strategies for resolving conflicts in governance, politics 
and warfare.3 In this article, we will explain the various 
styles of conflict resolution discussed in the western 
literature and the ancient Indian scripts.

tHe tHomAS-kILmAnn ConfLICt moDe 
InStRUment (tkI)

Thomas and Kilmann hypothesized that depending 
upon the extent to which the people are assertive and 
cooperative, they use five modes or styles of handling 
conflicts – avoiding, competing, accommodating, 
compromising and collaborating.4 Assertiveness refers 
to the extent to which one tries to satisfy one’s own 
concerns. Cooperativeness refers to the extent to which 
one tries to satisfy the concerns of others. Figure 1 
depicts how different combinations of assertion and 
cooperation result in five styles of resolving conflict.

For example, a person who is neither assertive, nor 
cooperative tends to avoid conflict in a given situation. 
With high assertion and low cooperation one tends to 
adopt competing style. With liberal cooperation and 
less assertion one tends to follow ‘accommodating’. 
With high cooperation and high assertion one tends to 
follow collaboration. With moderate cooperation and 
assertion one tends to be ‘compromising’.

The inventory prepared by Thomas & Kilmann called 
as Thomas Kilmann Inventory (TKI) contains 30 self 
administered questions (or statements) to be answered 
by a subject. By following the scoring key, one can easily 
judge one’s predominant style of resolving conflict. TKI 
has been used successfully in the U.S., for more than 
30 years to help individuals in assessing their styles in 
resolving conflicts. Based on the newly updated norm 
sample, it has been shown that TKI may be used with 
confidence to successfully aid conflict management in 
organizational and educational settings among people 
from diverse groups.4,5

fIVe StyLeS of ConfLICt ReSoLUtIIon

Each of the five modes of conflict resolution is associated 
with a symbol of animal that mimics these styles in a 
particular manner: Avoiding – Turtle, Competing – 
Shark, Accommodating – Teddy Bear, Compromising 
– Fox and Collaborating – Owl (Figure 2). It has been 
shown that no single style can be judged as superior 
‘per se’ over the other. The successful application 
depends upon the nature of the conflict situation and 
how a person uses it effectively, rather than inherent 
effectiveness of these modes.

While right application of a particular style leads to 
a win, the wrong application may lead to failure and 
frustration. We will discuss each of the styles with 
some examples based on common scenarios found in 
health care settings.

CompetInG (SHARk)

Competing mode is symbolized by Shark. The shark 
attacks and finishes the poor opponent in no time, thus 
ending the conflict. In any organization you will see 
people who compete and rise in the hierarchy. Many 
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of the kings and conquerors in the human history, 
who were ambitious and powerful, used nothing but 
competing style for enlarging their kingdom.

Competing is recommended only when you are in a 
powerful position, or when you need to take a call 
in case of emergency situation. If you are occupying 
a lower position, competing can be tried provided 
you know that you are right. This is called courage 
of conviction. A side effect of competing is that your 
relationship with your colleague may strain after the 
competition. You may win the argument but loose 
a friend. This can also affect your own mental well 
being. Hence you need to be careful in opting for 
competing.

Example of a competing winner

One of the common areas of disagreement noticed 
among anaesthetists in a growing hospital is the 
use of elective intubation. The seniors trained in the 
good olden days have bias against the use of elective 
intubations. A junior anaesthetist trained recently 
competes with a senior doctor who doesn’t believe 
in elective intubation. However, the junior takes up 
this challenge and proves with evidence based practice 
that elective intubations can salvage the patients also 
reduce the length of stay in the ICU. The senior has 
no option in this case but to agree and fall in line with 
this practice. The junior doctor competes here but 
wins the game.

Example of a Competing loser

A Senior Manager firmly believes in his policy, which 
assumes that individual capability and motivation are 
more important than following SOPs for achieving 
standard performance in a hospital. He has high 
contacts. He boasts of his policy saying that his policy 
worked for ages. Incidentally, he enters in to conflict 
with a newly appointed manager (female) who doesn’t 
agree with him. She proves her worth by setting up 
policies like SOPs which are not ‘person dependent’ 
but based on set standards. This measure leads to 
rapid improvement in the processes of the hospital. 
Tired and frustrated of his own incompetency, the 
Senior Manager resigns and leaves. His resignation is 
universally welcome!

AVoIDInG (tURtLe)

Avoiding is represented by turtle, which is slow, inactive 
animal. A turtle goes in to hibernation to tide over the 

crisis. Avoiding is a kind of ‘escapism’, resorting to 
flight instead of fight. Avoiding has some advantage 
when you are in a lower position, lack confidence or 
don’t know how to deal with the situation. By avoiding 
you can buy some time and fight back later when you 
develop confidence. Avoiding conflict is not a good 
option because, it holds the issues in abeyance and 
causes unrest among both the parties in conflict. At 
the most it can be used as a temporarily solution to a 
conflicting situation.

Example of an Avoiding winner

A Manager is in the habit of doing micro-management. 
He insists on his assistant to put up all kind of files so 
that he can issue memo to create a fear psychosis among 
staff. This creates a lot of unrest amongst staff. The 
second in command doesn’t like this style. Moreover, 
he is also affected by the slow progress in expediting 
huge number of files that pile up. Being fed up with the 
boss’s tyranny, the second in command now decides to 
‘filter the cases’ and return many files which are neither 
urgent nor important. Interestingly, many of the issues 
were sorted out, on their own and his performance 
doubled.

Example of an Avoiding loser

A doctor working in the Dept of TB and Chest Diseases 
(TBCD) in a Government hospital notices that doctors 
belonging to other speciality such as General Medicine 
prescribe unnecessary tests such as blood culture, for 
Military TB patients. However the doctor doesn’t bring 
this to the notice of the Chief of General Medicine 
Unit, just to avoid conflict. The cost of treatment 
shoots up and the reputation of the hospital goes down. 
Ultimately, the blame game starts between Dept of 
TBCD and other specialties, which is exposed by the 
press media. Avoiding the conflict in this case leads to 
further worsening of the situation.

ACCommoDAtInG (teDDy BeAR)

Accommodating is represented by Teddy Bear, which 
is a symbol of peace and modesty. Every organization 
contains people who are ready to give up competition 
for sake of peace and harmony. At times they are labeled 
as timid or ‘yes men’, which may not be true. The spirit 
of giving, agreeing, adjusting and accommodating is 
perhaps most noble cause of success in an organization. 
Hence it is said “Give and forgive, get and forget”. 
The only problem in giving is that your sacrifice is 
sometimes ‘taken for granted’ especially by the selfish 
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souls. They may exploit your weakness, and try to take 
credit for your hard work. One can use accommodation 
selectively for a public good rather than for benefitting 
a person individually.

Example of winning and losing 
accommodator

Whether to go for aggressive treatment in a private 
hospital set up or to go for conservative treatment 
is a matter of constant debate amongst doctors. Dr 
Thiruselvam, a Registered Medical Officer RMO is 
a classic example of accommodating person. Like 
chanting Thirukkural (text written by famous Tamil 
saint Thiruvallavar), he preaches doctors, nurses, and 
technicians how to manage patients conservatively 
without doing any high end investigations. His 
conservative approach has succeeded in alleviating many 
expensive treatments and complications. However, 
when many would disagree with him, he responds to 
them softly by saying “OK, times have changed and so 
are treatment options, please go ahead with whatever 
you think right”. This response helps him to stay on 
the ground yet accommodating the views of others. 
Coming to the losing side of accommodating style, Dr 
Thiruselvam is perceived as a low profile, ‘redundant’ 
employee of not having achieved many measurable 
achievements.

CompRomISInG (foX)

Compromising is represented by fox, which is supposed 
to be shrewd or cunning animal. Compromising 
generally happens when two persons are equally 
powerful and desperate to win the game. The only 
way out is to arrive at a compromise formula (50:50 
formula), in which each gets due share. Again, 
compromise is a good strategy to find a temporary 
solution and not an ideal solution. In most cases of 
competition between equal rivals, a negotiation takes 
place and they mutually agree to share the benefits. 
Often compromise formula is mediated by a third 
person who is respected and neutral.

Compromising Winner

Many of the strikes taking place in a hospital setting 
are because of ‘tug of war’ between two strong forces, 
viz., the administrators and the employee unions. 
When there is a stale-mate (point of no return), the 
top management intervenes. There will be some kind 
of negotiation taking place between both the parties. 
Both agree to give up something and take away some 

thing. A compromise formula leading to a ‘win win 
situation’ is the most desirable thing to happen.

Compromising Loser

When the compromise formula is in favour of a certain 
cadre of employees, it demoralises the other party and 
comes down heavily on the organizational effectiveness. 
For instance, if there is a conflict between nurses and 
attenders, taking a particular side simply because of 
their strength or public perception may be detrimental 
to the organization as the aggrieved party is likely to 
be demoralized. The fairness on part of the deciding 
authority assumes great importance.

CoLLABoRAtInG (owL)

Collaborating mode is represented by owl, which is 
known to sleep during day time and remain active 
during night. Collaboration is the best mode of 
resolving conflict which involves a comprehensive 
strategy of building a team, with high level of trust 
among all members. Collaboration is especially suitable 
when the person has time, resources and energy to 
address the potential obstacles. It will be logical to 
think of collaborating style while building a new 
organization with a focus on its mission and vision.

A person with a collaborating style is essentially the 
one who has a long term vision, works underground, 
and builds a team which produces high performance. 
Such a team has a high level of trust. However, no one 
can build such a team overnight. One has to invest a 
lot of time and effort to build such a team which works 
with full devotion and free from conflicts.

Collaborating Winner

Citing the personal experience of co-author of this 
article, the main reason for her smooth transition to 
a new workplace, a large reputed hospital, has been 
largely due to collaborative style of management in 
the capacity of DMS. When a new “outsider” not even 
familiar with the vernacular medium, hailing from a 
Metro City joined as DMS, there were speculations 
that she would run away in no time. The first task 
she undertook was to establish the Code Blue Services 
within the Hospital. In a short span of three years, 
the CPR team was established. Now it receives 50-60 
calls per month and manages to save 60% of patients. 
The team was formed by involving interdisciplinary 
faculty drawn from medicine, anaesthesia, surgery, and 
nursing cadres mainly by using the collaborative skills.
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has no choice but to use force. Danda is nothing but 
competing mode of TKI.

Interestingly the TKI inventories in the U.S. 
context have shown competing at the first choice and 
collaborating as the last choice. In contrast, Kautilya’s 
formula progresses gradually from Sama, and then to 
moves on to Dana, Bheda and Danda as last option. This 
appears to be deep rooted in the human values evolved 
from cultural heritage of India which emphasizes 
Dharma, or right conduct as the corner stone of all 
human endeavours. Closely associated with Dharma 
are other values, such as Truth (Sathya), Peace (Shanti), 
Love (Prema) and Non-violence (Ahimsa) which are 
intertwined.

Applying the four styles to resolve conflicts in 
health care scenario, the onus of resolving conflict lies 
with the Government in ensuring good governance, 
that can follow the dictum of sama, dana, bheda and 
danda. The good governance starts with Sama, talking 
to the people prone to conflicts. This also means ‘setting 
clear expectations’ related to the mission and vision of 
the organization, making rules of the game clear and 
transparent. It involves talking to concerned people, 
explaining the pro’s and con’s of their conflicts and how 
it could impact their families and the organization. 
When sama doesn’t work, the government should resort 
to dana, in the form of liberal welfare schemes aimed 
at the real benefit to the people, and not as a means of 
inducement for winning the battle of elections. If dana 
also doesn’t work out, measures should be adopted for 
bedha, which involves giving differential treatment to 
different parties that are in conflict. For instance, those 
who respect rules should be recognized and rewarded. 
Those who flout the rules should be excluded from any 
kind of support. If this also doesn’t help the last resort 
is danda. The culprit should be brought to books by 
severe punishment. What is really ailing our system 
is lack of recognition to those who deserve and lack 
of punitive action against those who are incompetent 
and corrupt.

Combining the strategies learnt from the theories 
of management and the wisdom gained over thousands 
of years we can learn some useful lessons and tips for 
conflict management.

wHAt CAn Be Done At tHe InDIVIDUAL LeVeL?

We have outlined some tips for the individuals to 
prevent conflict and promote a harmony at home and 
workplace, both of which are complementary to each 

Collaborating loser

There is not even a single story of failure in collaborative 
efforts. Yes, challenges are obvious, in the form of 
motivating the people, overcoming resistance to 
change, winning their confidence as collaborators and 
partners of progress.

LeARnInG fRom AnCIent InDIAn wISDom

Ancient Indian knowledge about conflict management 
comes in the form of “Upayas” which mean “approaches” 
to deal with a situation. Kautilya, a renowned diplomat 
of ancient India during Maurya dynasty wrote famous 
book ‘Artha shastra’ which refers mainly to economics, 
but contains references to politics, governance, and 
resolving conflicts in peace and warfare. Kautilya’s 
prescription covers four strategies or Upayas: Sama, 
Dana, Bheda and Danda to deal with the conflicts.

Sama the first step refers to reconciliation or 
alliances. In any conflicting situation it is better to 
talk to the opponent, clarify the stand, discuss the 
arguments on both sides so as to come to a solution. A 
lot of communication and counselling skills are needed 
here to deal with the aggrieved party. Sama is akin to 
the collaborating mode. The only difference is that 
collaborating is pro-active while sama is initiated once 
the conflict arises.

Dana, (also referred to as Dam) the second strategy 
refers to gifts and compensation given by a person to 
the opponent to sort out the conflict. The gift may be 
material, financial or even kind gesture in the form of 
hosting a party in the honour of aggrieved person to 
pacify the anger. We have heard of many wars having 
prevented by establishing matrimonial alliance with 
the opponent. Dana is akin to the accommodating 
mode when some kind of sacrifice is done by one 
person to bring peace and harmony in a conflicting 
situation.

Bheda, described by Kautilya is a ‘divide and rule’ 
technique. If ‘A’ is in conflict with ‘B’, ‘A’ will align 
with ‘C’ and alienates ‘B’ to bring pressure on ‘B’ who 
eventually gives up and surrenders to ‘A’. According 
to some people, Bheda is supposed to be more powerful 
than even Danda, the exercise of force. It works as 
‘lobbying’ in the modern context.

Danda or the use of force is supposed to be the 
last option to be exercised by a person to resolve the 
conflict. When all other options are exhausted, one 

Adkoli et al: Conflict Management
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Effective leadership and good governance go a 
long way in preventing conflicts. The effective leaders 
can create a shared vision and mission, develop teams 
and empower them to collaborate with each other in 
achieving collective good. Whenever a conflict arises, 
the top management should appeal to the super-
ordinate goal of the organization, keeping aside the 
individual interests.

Every employee should be subjected to a short 
training program on soft skill development including 
life-skills, communication skills, leadership, and 
conflict management, at the time of recruitment. A 
baseline data should be collected and made a part of 
his/her portfolio. This portfolio should be followed 
at regular intervals to form a part of Continuing 
Professional Development (CPD) linked with career 
enhancement.

Some of the feasible measures which can be taken 
by the health care organizations are credit sharing 
with all employees, motivating them to engage in 
socially useful projects such as welfare of destitute, 
empowerment of girls, physically/mentally challenged 
and the aged population besides preservation and 
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other. The rate race for acquisition of material wealth 
through competing methods is no longer an effective 
method. Collaboration is a sure success mode for a long 
term win resulting in public good. In the present times, 
a child is taught to compete with others and collaborate 
with himself or herself. This should be reversed. A 
child should be made to compete with himself / herself 
and collaborate with others, so that organizations and 
workplaces will nurture happiness instead of hate.

The biggest hurdle to be crossed is to conquer 
ones’ ego. While ego is the biggest motivator to rise 
in career, it is a major hurdle for growing and learning 
new skills. There is no magic formula to conquer ego. 
However, being aware of the ego is the first step. Being 
open to honest feedback and even criticism from others 
at times, would be helpful in applying self-correction. 
The practice of self-reflection and introspection can 
make a major difference in mending one’s ego. Sharing 
credit with others and taking responsibility for failure 
is the golden rule for winning people in the long run.

While domestic problems are likely to cause stress, 
the workplace related conflicts add fuel to the fire. 
Achieving a ‘work – life balance’ holds the key for 
preventing conflicts. Life style modifications and 
engagement in spiritual activities can be helpful in 
maintaining a ‘work-life balance’. Techniques such 
as Yoga, music listening, meditation, prayer, practice 
of silence, can help in combating work pressure. The 
concept of ‘salutogenesis’, with a focus on well-being 
as against ‘pathogenesis’ (disease control or cure) has 
drawn much interest in recent times, pointing to the 
role of mind-body medicine6 (Table 1).

wHAt CAn Be Done At tHe oRGAnIzAtIonAL 
LeVeL?
There is no second opinion that organizations should 
play a pro-active role in preventing conflicts by framing 
sound policies that foster collaboration rather than 
competition. The communication channels should be 
opened at all levels, thus avoiding miss-communication 
and misunderstanding which are the root causes of 
conflict (Table 2).

Table 1: Tips for the individuals to manage conflicts

1 Be aware of the various styles of conflict resolution

2

It is always good to talk to your opponent and ask 
why he/she is in conflict with you. Address the root 
cause, before reacting or making a judgment about 
your opponent.

3
Know well your strengths and limitations. Assess 
your opponent and the situation before deciding 
your style.

4
Try to see the positive side of your opponent. Accept 
the differences. Agree to disagree. Appreciate his/
her qualities.

5

Resort to a healthy life style with healthy diet, 
exercise, relaxation, cultivation of hobbies, pre-
occupation with self-less service or community 
work. Maintaining a work-life balance holds the key.

Table 2: Tips for the organizations

1

Promote good governance by making clear 
the expectations, rewarding and reinforcing 
the collaborative work rather than individual 
contributions.

2 Induction and training of all employees in soft-skill 
development including conflict management

3 Leadership by example, role modelling, reinforcing 
super-ordinate goals of the organization

4 Encouraging a culture of constructive feedback 
through portfolio approach

5 Formation of special interest groups vested with 
tasks to earn goodwill of the patients, and the society
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ConCLUSIon
In conclusion, conflicts are inevitable. What is 
important is to be aware of this fact and devising ways 
and means of tackling them, preventing them at an 
early stage and promoting a culture of love, peace and 
harmony for moving towards excellence which is the 
ultimate goal of individuals and organizations. We 
need to look at the positive side of everyone and every 
event, striking a right work-life balance.
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protection of our environment which help in building 
collective goodwill among the employees with the 
community. To begin with the organizations may be 
encouraged to form small Special Interest Groups 
engaged in a particular activity that may earn good 
will of the people. For example a treating team (multi-
disciplinary) may take up activity of greeting every 
patient before and after hospital treatment. Allied 
health services units may take upon the task of 
spreading public health education among the hospital 
visitors at a nominal cost.

tRAInInG In ConfLICt mAnAGement

Conflict management should be a part of the 
undergraduate training as a part of foundation course 
or modules on Attitude, Ethics and Communication 
(AETCOM) which have been introduced by the MCI 
in recent years.7 While didactic teaching will have little 
value in bringing change in the attitude, approaches 
like case scenarios, video, role play, simulations and 
practical experience in the workplaces can be more 
valuable strategies for training students in conflict 
management.

While undergraduate training helps in laying down 
a foundation for soft skill developments, it is necessary 
to see that the training continues to Postgraduate 
level and becomes a part of assessment. The training 
must be extended to workplace setting in the form of 
Continuing Professional Development, which is a key 
factor for growth of every staff. The training initiatives 
should be led by the Faculty Development Program 
(FDP) and often in concert with hospital based training 
initiatives.
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Aspirin prophylaxis:  two new studies push the pendulum away 

In the first trial (ARRIVE; NEJM JW Gen Med Oct 1 2018 and Lancet 2018 Aug 26; [e-pub]), about 12,000 
nondiabetic patients were randomized to 100 mg of aspirin or placebo daily. Enrolled men were 55 or older and 
had ≥2 CV risk factors; enrolled women were 60 or older and had ≥3 CV risk factors. During average follow-up of 
5 years, aspirin conferred no CV benefit: The incidence of a composite endpoint that included myocardial infarction 
(MI) and stroke was about 4% in both groups. Gastrointestinal bleeding was slightly, but statistically significantly, 
more common with aspirin (1% vs. 0.5%; P=0.0007).

In the second trial (ASCEND; NEJM JW Gen Med Oct 1 2018 and N Engl J Med 2018 Aug 26; [e-pub]), 15,000 
middle-aged or older diabetic patients were randomized to daily aspirin (100 mg) or placebo. During average 
follow-up of ≈7 years, the incidence of serious vascular events was 1 percentage point lower in the aspirin group 
than in the placebo group (8.5% vs. 9.6%; P=0.01), but the incidence of major bleeding events was 1 percentage 
point higher with aspirin (4.1% vs. 3.2%; P=0.003).

In sum, among nondiabetic patients with CV risk factors, aspirin conferred no benefit and was associated with 
slight harm. Among diabetic patients, the tradeoff between small probabilities of benefit and harm was a close call.

http://www.kilmanndiagnostics.com/brief-history-thomas-kilmann-conflict-mode-instrument%20
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Barraquer Simons Syndrome - Rare Cause of Progressive Wasting 
in an Eight Year Old Girl

Rangan Srinivasaraghavan

Case Report

An eight-year-old girl, the first born 
child out of a non-consanguineous 
marriage, was brought with a history of 
progressive thinning of face gradually 
progressing to involve the body, 
beginning from six years of age, despite 
adequate nutritional intake (Figure 
1a and 1b). There was no history 
of prolonged fever, loss of appetite, 
steatorrhea, recurrent vomiting, 
polyuria, polydipsia and recurrent 
infections needing hospitalizations.

On clinical examination, child was thin 
built, with thinning of the face and 
upper half of the body (Figure 2a-c). 
The lower limbs were relatively spared. 
There was no acanthosis nigricans. 
Blood pressure was normal. There was no 
pallor or generalized lymphadenopathy. 
Systemic examination was normal 
except for soft hepatomegaly. Fasting 
and random blood sugar values were 

normal. Work up for tuberculosis and 
HIV infection was negative. Serum 
Complement C3 levels were markedly 
reduced. USG abdomen showed mild 
fatty liver. Urine albumin was repeatedly 
negative. In view of the gradual onset 
loss of subcutaneous fat from the face 
and upper trunk with relative sparing 
of lower part of body with low serum 
complement, a diagnosis of acquired 
partial lipodystrophy/ Barraquer 
Simons Syndrome (BSS) was made.

BSS, also known as acquired partial 
lipodystrophy, usually develops in the 
childhood1 with onset being mostly 
before 15 years of age.2 The typical 
pattern of fat loss seen in BSS is a 
gradually symmetric subcutaneous 
fat loss starting in the face and upper 
half of the body progressing downward 
with sparing of the lower abdomen and 
legs.3 It is known to be associated with 
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ABSTRACT

Partial Lipodystrophy is rare cause of progressive wasting in children. This article 
describes a child who had progressive wasting of the upper half of the body who 
was diagnosed to have acquired partial liopdystrophy. Knowledge of this rare 
disorder would be useful while evaluating a child with chronic wasting.

Figure 1a-b: (a) Loss of buccal pad of fat over right cheek. (b) Normal appearing buccal pad of fat 
when the child was 5 years of age

1a 1b
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various autoimmune and metabolic disorders, most 
frequently with hypocomplementemia, and rarely 
with membrano-proliferative glomerulonephritis.2 The 
pathogenesis is believed to be due to autoimmune-
mediated destruction of adipocytes.2 Although many 
candidate genes have been described, the reason behind 
involvement of specific areas of fat loss remains an 
enigma.1 The diagnosis of BSS is made on the basis 
of physical examination and hypocomplementemia. 
The prognosis of BSS is mainly dependent on renal 
involvement. A few patients have progressed to end-
stage renal disease related to glomerulonephritis.4 
Affected children must be carefully followed up for 
renal involvement. Knowledge of this rare disorder 

is useful during evaluation of a child with chronic 
wasting.
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percutaneous Repair for Secondary mitral Regurgitation:  
no Better than medical therapy Alone

In a French multicenter study, 304 adults (mean age, 70; 75% men) with severe, symptomatic secondary MR 
(regurgitant volume >30 mL or effective orifice area >20 mm2) and an LVEF of 15% to 40% (mean, 33%) who 
were not candidates for surgery were randomized to percutaneous MitraClip repair plus medical therapy or medical 
therapy alone. MitraClip is used frequently and increasingly for secondary MR outside the U.S.

Technical device success was 96% of patients with attempted implantation. The primary composite endpoint and 
its components did not differ significantly between the intervention and control groups:

As per-protocol analysis of 246 patients produced similar results. Complications, including stroke, acute renal 
injury, and severe hemorrhage, were higher in the intervention group. Although repair was associated with a high 
and statistically significant reduction in MR grade (at hospital discharge, ≤2+, 92%; ≤1+, 76%), New York Heart 
Association class at 12 months was similar to that with medical therapy alone

Source: N Engl J Med. 2018 Aug 27. doi:10.1056/NEJMoa1805374. [Epub ahead of print] 

Figure 2a-c: (a) frontal view  (b) left lateral view of the child showing the fat loss pattern- more over the upper half of the body i.e the face, neck 
and upper limbs with relative sparing of the lower limbs.  (c) Closer image of the upper limb showing the prominent loss of subcutaneous fat.
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Case Report

Complete Root Coverage in Millers Class III Isolated Gingival 
Recession using Free Gingival Graft – A 12 Month Follow Up Report
Jananni Muthu1,*, Sivaramakrishnan Muthanandam2,  Jaideep Mahendra3

ABSTRACT
Gingival recession is most commonly encountered periodontal problem. It is often 
complicated by inadequate attached gingiva and decreased vestibular depth. Free 
gingival autograft is the technique of choice in such complicated situations. This case 
report presents a Millers Class III recession with inadequate attached gingiva treated 
with free gingival graft and achievement of complete root coverage

IntRoDUCtIon
Gingival recession is defined as 
exposure of the root surface due to an 
apical shift of the gingival margin.1 If 
untreated gingival recession can cause 
root caries and sensitivity. This can have 
adverse effects on patient behaviour and 
confidence.2 Gingival recession can be 
classified as involving single tooth or 
multiple teeth. It can also be classified 
as deep narrow, deep wide, shallow 
narrow and shallow wide. Miller 
classified recessions into 4 classes. 

Numerous treatment options are 
described in literature for treatment of 
single tooth recession. These include, 
free gingival autografts, connective 
tissue grafts, lateral pedicle flap, 
Tarnows technique for root coverage, 
double papilla flap3 etc. Selection of 
an appropriate technique depends on 
the width of attached gingiva. In case 
of recessions with inadequate width 
of attached gingiva, free gingival 
autograft or connective tissue graft 
is preferred, initially to increase the 
width of attached gingiva. One such 
case where both problems of inadequate 
width of attached gingiva and gingival 
recession is corrected by using free 
gingival autograft with 12 months 
follow up is discussed in this paper.

CASe RepoRt

A 45 year old female patient reported 
to the department of Periodontology, 

Meenakshi Ammal Dental College, 
Chennai with chief complaint of 
sensitivity and receding gums in 
relation to the lower front teeth region 
for the past 6 months. The patient had 
no systemic complications. Intraoral 
examination revealed inadequate 
width of attached gingiva and class III 
gingival recession in 31. Trauma from 
occlusion was present in 31 and this 
was diagnosed as cause of recession. The 
overall oral hygiene status of the patient 
was satisfactory.

Presurgically occlusal corrections 
were done in 31 to relieve trauma from 
occlusion. Scaling and root planning 
with plaque control instructions and 
patient education was completed. 
Patient was instructed to use soft 
bristled tooth brush and modified 
Stillman technique for plaque control. 
The patient was recalled 1week after the 
initial therapy. The recession measured 
6 mm apico coronally and 4 mm mesio 
distally. There was no attached gingiva 
evident (Figure 1a). To increase the 
width of attached gingiva and for root 
coverage, Free gingival autograft was 
planned as a single step procedure.

Preparation of recipient site: The 
surgical site was anesthetised with 
local anaesthesia (Lignocaine, 1: 80,000 
adrenaline). Horizontal incision was 
made at base of the interdental papilla 
on either side of 31. At the distal line 
angles on either side of 31, vertical 
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under surface (Figure 1e). The entire surgical area was 
protected by periodontal dressing.

Postoperative instructions: The patient was asked to 
take analgesic and antibiotics three days postoperatively. 
Patient was instructed that the periodontal dressing 
should be in place till suture removal. If the dressing 
gets dislodged within the period patient was asked to 
report back. Instructions were given not to brush on 
the surgical site and patient was asked to report after 
2 weeks for suture removal.

2 weeks postoperative: The periodontal dressing 
was removed and the surgical site was irrigated 
with saline. The sutures were removed and healing 
was satisfactory. The palatal wound healing was also 
satisfactory. Complete root coverage was attained and 
width of attached gingiva was 5 mm.

12 months follow up: The patient was recalled every 
3 months and plaque control measures were reinforced. 
The increase in width of attached gingiva and complete 
root coverage remained stable at the end of 12 months 
(Figure 1f).

DISCUSSIon

Gingival recession can pose problems like dentinal 
hypersensitivity, root caries and fear of tooth loss if left 
untreated.4 Of all techniques available for treatment 
of single tooth recession, free gingival autograft is 
advantageous as it can achieve root coverage as well as 
increase width of attached gingiva. This procedure was 
introduced by Bjorn et al which is used widely. Studies 
have also demonstrated long term stable results with 
free gingival graft.5

incisions were made extending into the sulcus. A 
split thickness flap was raised and excised apically. 
The interdental papilla on either side of 31 was 
deepithelialised. Between the bases of the two vertical 
incisions, a horizontal incision was given and the 
vestibule was deepened twice in depth to the desired 
width of attached gingiva (Figure 1b).

Procurement of donor tissue: The donor site, left side 
of palate between premolar and molar was anesthetized 
with local anaesthesia. A template of the recipient site 
was made with tin foil and transferred to the donor 
site. Incisions were given following the template. Care 
was taken not to exceed beyond the mesial side of first 
molar. Also incisions were given 3 mm away from the 
gingival margin (Figure 1c).

Incisions were made in such a fashion as to create the 
butt joint margin in the donor tissue. The incision was 
made along the occlusal aspect of the palate with no. 
15 scalpel blade held parallel to the tissue, continued 
apically, lifting and separating the graft. Any glandular 
or adipose tissue on the under surface of the graft was 
trimmed. A uniform thickness of the graft of 1.5 
– 2mm was maintained (Figure 1d). The graft was 
transferred to saline. Hemostasis of the palatal wound 
was achieved by use of Gelfoam and the wound was 
protected by a Hawley’s appliance.

Graft transfer and stabilization: The graft was 
placed with connective tissue facing the recipient 
site and epithelium towards the outer side. The graft 
was tucked into the deepened vestibule, pressed 
firmly against the recipient site with moist gauze and 
stabilized with Oschenbein sutures making sure that 
no dead space is present between the graft and the 

Figure 1: a-f. Free gingival graft in relation to 31
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from donor site, healing of donor site by secondary 
intention and unpredictable colour match.10

Free gingival grafts appear to be a predictable 
treatment option for root coverage of isolated recessions 
with lack of vestibular depth and inadequate amount 
of attached gingiva. With appropriate case selection, 
this technique is predictable in achieving complete 
root coverage.
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In Millers Class I and II recessions, percentage 
of root coverage with free gingival graft varies from 
90 - 100%.6 In the present case 100% root coverage 
was achieved. Similar results were obtained in studies 
conducted by Miller and Halbrook.6,7 But only a 
partial coverage was reported by Biswas et al in Class 
III recession.

Dragdhan et al in a systematic review to compare 
clinical outcomes and width of keratinized tissue (KT) 
around teeth, following the soft tissue alter- natives 
and free gingival graft (FGG) procedures concluded 
that free gingival grafts resulted in more stable 
results than alternatives.7 Aguido et al retrospectively 
evaluated changes in the amount of keratinized tissue 
(KT) and in the position of the gingival margin after 
free gingival graft procedures over a period of 10 to 
25 years. They concluded that Gingival augmentation 
procedures performed in sites with an absence of 
attached gingiva associated with recessions provide 
an increased amount of KT associated with recession 
reduction over a long period of time.8

American Academy of Periodontology consensus 
report stated that in areas of inadequate attached 
gingiva and with good plaque control the amount of 
augmentation gained using free gingival grafts ranged 
from 3.1 – 5.6 mm.9 Recent evidence on root coverage 
indicates that significant reduction in recession can 
be achieved for Millers Class I and II recessions. But 
in this case report complete coverage was obtained in 
Class III recession. Again the success and long term 
predictability of the procedure also depends on various 
other factors like, the aetiology for recession, patient 
related factors etc.

The disadvantages of this technique include second 
surgical site, patient discomfort, post operative bleeding 
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Case Report

Palatal Wound Healing Using Platelet Rich Fibrin: A Case Report

Priyadharshini V1,*, Neelam Khalia2, Triveni M.G3, Mehta D.S3

ABSTRACT
The task of managing non-healing wounds especially in instances with bone 
exposure is clinically challenging. Platelet-rich fibrin (PRF) represents a new step 
in the platelet gel therapeutic concept with simplified processing minus artificial 
biochemical modification. This article aims to describe a case of bone exposure 
following a soft tissue harvesting procedure and its management with platelet rich 
fibrin.

IntRoDUCtIon
Healing is a complex and a dynamic 
process which begins with clot 
formation and platelet degranulation 
releasing the growth factors necessary 
for wound repair.1 Multiple factors can 
lead to impaired wound healing. In 
general terms, the factors that influence 
repair can be categorized into local and 
systemic. These factors are interrelated 
to each other as the presence of one 
influences the other in wound healing.2 

The presence of adequate blood 
supply is essential as it carries oxygen, 
growth factors and nutrients which are 
considered critical for wound healing.

If the synchrony of the healing 
process gets disrupted due to any 
reason, it can lead to complications 
even after performing a successful 
surgical procedure. Thus, the absence 
of blood supply deprives the tissue of 
the access to substances necessary for its 
metabolic sustenance which, in turn, 
may have resulted in necrosis of the 
overlying epithelium, delayed wound 
healing, and infection causing bone 
exposure.3 Platelet-derived growth 
factors are biologically active substances 
that enhance tissue repair mechanisms 
such as chemotaxis, cell proliferation, 
angiogenesis, extracellular matrix 
deposition and remodeling. 4

Owing to its stimulatory effect on 
angiogenesis and epithelialization, 

platelet rich fibrin (PRF), a second 
generation platelet concentrate, is an 
excellent material for enhancing wound 
healing. Preparation of PRF follows the 
protocol developed by Choukroun et al. 
in Nice, France. 5 At the site of injury, 
platelets release an arsenal of potent 
inflammatory and mitogenic substances 
that are involved in all aspects of 
wound healing. PRF has proved its 
efficiency as a wound healing agent in 
skin wounds and recent evidence has 
suggested its usage in oral cavity for 
different treatment procedures. It has 
also been used topically for soft and 
hard tissue injuries. The following 
case report describes the expediency of 
PRF in managing a complication that 
occurred after harvesting the graft from 
the palate.

CASe RepoRt

A 35 year old healthy female patient 
came with the chief complaint of pain 
in the palatal region. The patient was 
systemically healthy. Past dental history 
revealed that the patient had undergone 
a surgical procedure for the management 
of root exposure in her lower front teeth 
from a private practitioner. On clinical 
examination the patient presented with 
symptoms of severe pain in the palatal 
region with bad odor emanating from 
the oral cavity. The palatal mucosa in 
relation to tooth no# 14 and 15 revealed 
an exposed bone with yellowish slough 
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formation with surrounding erythema and edema 
(Figure 1a). Overlying epithelium showed necrosis. 
Based upon the history and the clinical features of the 
patient a diagnosis of complication following a soft 
tissue harvesting procedure was given and was decided 
to use PRF to initiate healing. Informed consent was 
taken from the patient. Ten ml of venous blood was 
collected from antecubital fossa of the patient and was 
immediately transferred to a sterile test tube. The blood 
was centrifuged at 3000 rpm for 10 minutes, following 
which the platelet-rich fibrin was obtained according 
to Choukron’s protocol5 (Figure 1b). The palate was 
anesthetized and the wound was debrided with 5% 
iodine solution and bleeding was induced from the 
surrounding tissues. Pre-Suturing was done to prevent 
the dislodgement of PRF (Figure 1c). The PRF placed 
at the wound site and was secured with cross mattress 
suture (Figure 1d). A tin foil was also placed to stabilize 
the membrane (Figure 1e). Periodontal dressing was 
given to protect the treated area and post-operative 
instructions were reinforced to the patient (Figure 1f).

At 10 days postoperative, the size of the defect 
was reduced considerably but yet the healing was 
unsatisfactory, so again PRF was placed at the wound 
site (Figure 2a) and the patient was recalled after a 
week for revaluation. Recall visits showed satisfactory 
healing and one month post-operative showed complete 
epitheliazation of the wound (Figure 2b).

DISCUSSIon

The wound-healing process mainly consists of four 
highly integrated and overlapping phases namely 
hemostasis, inflammation, proliferation, and tissue 
remodeling or resolution. These phases and their 
bio-physiological functions must occur in the proper 
sequence, at a specific time, and continue for a specific 
duration at an optimal intensity. 2 Hence various factors 
can interfere and disrupt the sequence of the healing 
process which can lead to impaired tissue repair.

Root coverage procedures with the use of soft 
tissue autografts have been long documented with 
excellent success rates but they require an additional 
site for harvesting the graft.6 In most cases the graft 
is harvested from the palate. In the present case, the 
patient might have undergone a free gingival grafting 
(FGG) procedure, the healing of which, could have 
been delayed due to reasons like excessive bleeding 
leading to slow healing and necrosis of the donor site.7 
Literature quotes that pain and morbidity is more 
severe in case of a free gingival grafting procedure 
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Figure 1(a): Bone exposure in the palate

Figure 1(b): PRF prepared

Figure 1(c): Pre suturing done to prevent dislodgement of  the PRF
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where the healing of the donor site takes place by means 
of secondary intention. 8

PRF has been extensively used nowadays to treat 
various conditions like extraction socket preservation, 
intrabony defects, sinus augmentation procedures for 
implant placement, ridge augmentation, recession 
coverage procedures and healing of donor site with 
efficacious results. 2

A study has reported that when patients were 
treated using PRF after harvesting FGG, it showed a 
faster healing of the donor site with almost a complete 
wound closure at 7 days and complete wound closure 
and epithelialization at 14 days postoperatively. 9 PRF 
contains a pool of growth factors and is also economical 
for the patient.

Priyadharshini et al: Platelet rich fibrin for wound healing

Figure 1(d):  PRF within the wound site and cross mattress  
suturing done

Figure 2(a):  Healing after 10 days

Figure 1(e):  Tin foil placed and sutured Figure 2(b): Healing after one month

Figure 1(f): Periodontal dressing given
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In the present case the PRF obtained was placed in 
the wound without compressing so as to maintain the 
pool of growth factors within it.

PRF releases increased amounts of three main 
growth factors namely transforming growth factor 
b-1 (TGFbeta-1), platelet-derived growth factor 
AB (PDGF-AB), vascular endothelial growth factor 
(VEGF), and a significant amount of coagulation 
matricellular glycoprotein (thrombospondin-1, TSP-1) 
 during 7 days. It is believed to contain platelets in a 
concentration seven times that of blood. Apart from 
these PRF also secrete Endothelial growth factor 
(EGF), Fibroblast growth factor (FGF), and various 
proinflammatory cytokines such as Interleukin (IL-1β, 
IL-6) and Tumor necrosis factor- alpha (TNF-α). 3 These 
secretory proteins direct the wound healing by creating 
a conducive environment for tissue regeneration.

PRF entraps circulating stem cells due to its 
unique fibrin structure. This property of PRF finds 
application in healing of large osseous defects where 
there is migration of stem cells differentiating into 
osteoblast phenotype.10 PRF also promotes the 
expression of phosphorylated extracellular signal-
regulated protein kinase (p-ERK) and stimulates the 
production of osteoprotegerin (OPG) which in turn 
causes proliferation of osteoblasts.11 In a one year 
prospective study on osteotome sinus floor elevation 
using Choukroun’s platelet-rich fibrin grafting 
material, it was clearly demonstrated that fibrin matrix 
of PRF directly promotes angiogenesis.12 Hence PRF 
by Choukroun’s technique is a simple and inexpensive 
technique for the successful regeneration of periodontal 
tissues. 5 The use of PRF in this present case can be 
justified because of its immense healing properties.
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type 2 poliovirus Detection after Global withdrawal of  
trivalent oral Vaccine

Mass campaigns with oral poliovirus vaccine (OPV) have brought the world close to the eradication of wild 
poliovirus. However, to complete eradication, OPV must itself be withdrawn to prevent outbreaks of vaccine-
derived poliovirus (VDPV). Synchronized global withdrawal of OPV began with serotype 2 OPV (OPV2) in April 
2016, which presented the first test of the feasibility of eradicating all polioviruses.

High population immunity has facilitated the decline in the prevalence of Sabin-2 poliovirus after OPV2 withdrawal 
and restricted the circulation of vaccine derived polio virus2 to areas known to be at high risk for transmission. The 
prevention of VDPV2 outbreaks in these known areas before the accumulation of substantial cohorts of children 
susceptible to type 2 poliovirus remains a high priority. (Funded by the Bill and Melinda Gates Foundation and 
the World Health Organization.)

Source: N Engl J Med 2018; 379:834-845 
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Rhinosporidiosis presenting as an Oropharyngeal Mass

Lham Dorjee*

Clinical Image

A 41-year-old male presented with 
progressive difficulty in swallowing 
and a foreign body sensation in throat 
for 10 months. Oral cavity examination 
revealed a huge pinkish red lobulated, 
polypoidal, smooth surfaced mass 
involving full of oropharynx (Figure 1). 
Nasal cavity examination revealed 
a rough granular mass arising from 
posterior 2/3 of inferior meatus 
extending posterior and inferiorly from 
choana. Computed Tomography of the 
Oropharynx showed mass in nasal cavity 
extending into the oropharynx (Figure 2). 
Endoscopic wide base excision and 
cauterization was done and was sent 
for histopathological examination  
(Figure 3).The patient was followed up 
and till now no recurrence for past 9 
months. 

Rhinosporidiosis is a chronic, non 
contagious sporadic disease caused by 

Rhinosporidium seeberi.1 It is a disease 
prevalent in hot tropical climate of 
endemic zones like South India, Sri 
Lanka, East Africa, parts of America.2 
The endospores are transmitted through 
water and dust into the nasal mucosa by 
traumatic inoculation where they mature 
subepithelially and after maturation 
burst with release of sporangia into the 
tissues.3 The disease is characterized 
by a reddish, friable, polypoidal, 
hyperplastic mass mostly occurring 
in the nasal cavity and nasopharynx, 
however, sporadic occurrence in extra 
nasal sites is also observed. The most 
effective treatment is wide excision with 
a cutting diathermy and cauterization 
of the base of lesion.3 Previously 
antifungal agents were also used but 
were ineffective. Dapsone has been tried 
to prevent recurrences. The recurrence 
rate is high and regular follow up is 
recommended.

Department of  ENT, Madurai 

Medical College, Collector 

Office Road, Alwarpuram, 

Madurai, Tamil Nadu 625020

For Correspondence

*Dr. Lham Dorjee

Email: lhamdorjee2k9@gmail.com

Date of

Submisssion: 12-04-2018

Acceptance: 25-07-2018

Access this article online

Quick Response Code

https://www.jbcahs.org

Figure 1: Mass in the oropharynx
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Figure 2:  CT Paranasal sinus showing mass extending into 
oropharynx

Figure 3:  Histopathological examination showing sporangia with 
sporangiospores [H&E, 10x]

Lham Dorjee: Rhinosporidiosis presenting as an oropharyngeal mass
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excessive Daytime Sleepiness Could be Linked to Alzheimer’s 

Study Objectives: To determine the association of excessive daytime sleepiness (EDS) and napping with subsequent 
brain β-amyloid (Aβ) deposition in cognitively normal persons.

Methods: We studied 124 community-dwelling participants in the Baltimore Longitudinal Study of Aging 
Neuroimaging Substudy who completed self-report measures of EDS and napping at our study baseline and 
underwent [11C] Pittsburgh compound B positron emission tomography (PiB PET) scans of the brain, an average 
±standard deviation of 15.7 ± 3.4 years later (range 6.9 to 24.6). Scans with a cortical distribution volume ratio of 
>1.06 were considered Aβ-positive.

Results: Participants were aged 60.1 ± 9.8 years (range 36.2 to 82.7) at study baseline; 24.4% had EDS and 28.5% 
napped. In unadjusted analyses, compared with participants without EDS, those with EDS had more than 3 times 
the odds of being Aβ+ at follow-up (odds ratio [OR] = 3.37, 95% confidence interval [CI]: 1.44, 7.90, p = 0.005), 
and 2.75 times the odds after adjustment for age, age2, sex, education, and body mass index (OR = 2.75, 95% CI: 
1.09, 6.95, p = 0.033). There was a trend-level unadjusted association between napping and Aβ status (OR = 2.01, 
95% CI: 0.90, 4.50, p = 0.091) that became nonsignificant after adjustment (OR = 1.86, 95% CI: 0.73, 4.75,  
p = 0.194). 

Conclusions: EDS is associated with more than 2.5 times the odds of Aβ deposition an average of 15.7 years later. If 
common EDS causes (e.g., sleep-disordered breathing, insufficient sleep) are associated with temporally distal AD 
biomarkers, this could have important implications for AD prevention.

Source: Nature. 2018 May;557(7703):16-17. doi: 10.1038/d41586-018-05043-x.



SBV Journal of Basic, Clinical and Applied Health Science - Volume 2  |  Issue 3  | July - September 2018150

used drugs is maintained in this edition too. Case 
scenarios given at the end of each chapter motivates 
the reader to apply the pharmacological principles 
into clinical therapeutic decision making. Answers 
are provided later in the book. This is a concise guide 
to pharmacology for undergraduate and postgraduate 
medical students. The contents of the book provide 
adequate scientific content in a simple language that 
is easily understandable. The book is a valuable asset 
to the medical students preparing for the competitive 
examination both inside and outside the country. Major 
changes have been done in chapters on tuberculosis, 
viral infections, HIV on the treatment guidelines 
based on the latest recommendations. The book also 
contains CD/DVD-ROM that is complimentary with 
the purchase of the book. We strongly recommend this 
book for medical undergraduates and postgraduates 
for a personal collection as the scientific content of 
the book satisfactorily meets the needs of the current 
medical curriculum.

Book Review

Sudar Codi R
Department of  Pharmacology, 

Mahatma Gandhi Medical College and Research Institute,

Sri Balaji Vidyapeeth (Deemed to be University), Puducherry-607402.

This is a well written, comprehensively 
structured book written in a simple, clear, easy 
and understandable language published on the 50th 
Anniversary of Jaypee Publishers with cover page 
giving a royal look. The first edition was printed 
in 1985. The new book provides an updated 
information on the newer drugs like sacubitril, fifth 
generation cephalosporins etc and covers all aspects 
of the drugs from mechanism of action to clinical 
application. All the drug classifications are colourfully 
well illustrated and well tabulated in this edition 
to enhance rapid comprehension and retention of 
information. Important points have been highlighted 
in tabular column in each chapter. The addition of a 
new chapter on Nitric Oxide and Vasoactive peptide 
signal molecules provides a deep insight into the 
newer molecular targets in cardiovascular disorders 
and is worth reading. The unique traditional feature 
of the book providing common brand names of the 
drugs with the dosage forms for the commonly 

Essentials of Medical Pharmacology

KD.Tripathi (Editor), Jaypee Brothers Medical 
Publishers, 8th edition 2019, 1064 pages.  
ISBN: 978-93-5270-499-6

Scientists accidentally create mutated plastic-eating enzyme

Scientists accidentally created an enzyme that degrades plastic which is used to make water bottles usually. This 
plastic can otherwise take hundreds of years to degrade.

Researchers examined at the crystal structure of a recently identified enzyme called PETase, that evolved naturally 
and was already known to digest plastic made of polyethylene terephthalate (PET). However, their research had 
a serendipitous result when they introduced a mutation to PETase. The result was a new type of enzyme that 
degrades plastic more efficiently than the original. PETase was initially found in the bacterium Ideonella sakaiensis, 
which was used to degrade plastic in PET bottle-recycling facility in Japan. The enzyme's function was to break 
down a waxy coating on plants and the researchers made modifications to the enzyme such that it digests plastic.

Humans have loaded down the planet with an estimated 9 billion tons (8.3 billion metric tons) of plastic, half of 
which has been produced since 2004. The new discovery suggest that it may be possible to solve the global problem 
of plastic pollution by introducing human-engineered improvements to an enzyme.

Source: Proceedings of the National Academy of Sciences. 2018 May 8;115(19):E4350-7.
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pharmacogenetic testing Services

Genetic makeup accounts for around 60 – 70% of variation in a person’s response to medications. Around 30% 
of patients treated with statins, 35% of patients treated with β-blockers and 50% of patients taking tricyclic 
antidepressants show no response to therapy. Around 70% of adverse drug reactions are related to alteration in the 
genetic profile drug-handling enzymes of a patient. Personalized therapy based on pharmacogenetic testing is the 
need of the hour.

Pharmacogenetic testing results provide genetic information of the drug metabolizing and transporter enzymes. 
The results is valid throughout his/her life. Based on the test results the treating doctor can select appropriate drug 
and its dosage, which is safer and more effective for that individual patient with a particular disease. This may lead 
to better clinical outcome and cost reduction in health care.

The pharmacogenetic testing services is provided at the MGMCRI Hospital for 20 drugs panels. This test is useful 
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