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Introduction :

Aminoglycosides, as the name implies contain amino 

sugars linked with an aminocyclitol ring by glycosidic 

bonds. They are poly-cations, and their polarity is 

responsible for the pharmacokinetic properties shared by 

all members of the group. None of these drugs is 

adequately absorbed after oral administration, inadequate 

concentrations are found in cerebrospinal fluid, and are all 

excreted relatively rapidly by the normal kidney. 

Gentamicin is a broad spectrum antibiotic derived from the 

species of actinomycete Micromonospora. It was first 

studied and described by Weinstein and co-workers in 

1963; isolated, purified and characterized by Roselot et al. 

It has a broader spectrum of activity than Kanamycin and is 

currently widely used. 

Mechanism of action

Gentamicin, like all other aminoglycosides, diffuses 

through the aqueous 

channels produced by 

por ins  in  the  outer  

m e m b r a n e  o f  g r a m  

negative bacteria and 

enters the periplasmic 

s p a c e .  I t  i s  t h e n  

transferred into the inner 
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Abstract :

Gentamicin belongs to the group of antimicrobial agents, aminoglycosides. It is the prototype member of this group of antimicrobial 

agents that is utilized to treat various bacterial infections, mostly those caused by Gram negative bacteria. This is due to its 

irreversible binding to the 30S component of the ribosome. But the use of aminoglycosides and thus Gentamicin is limited owing to 

its profound adverse effects on the ear & the kidney. But proper calculation of the dosage can limit these side effects and prove to 

be an effective antimicrobial agent.
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membrane which is dependent on the electron transport. 

This phase of transport is energy dependent. It is rate 

limiting and is blocked or inhibited by divalent cations, 

hyperosmolarity, reduction in pH and anerobiasis. The 

reduction in pH and anerobiasis results in impairment of 

the ability to maintain the driving force necessary for 

transport. Following transport through the cytoplasmic 

membrane, it binds to polysomes and thus inhibits protein 

synthesis. This process subsequently accelerates the 

transport of the antibiotic. This phase is termed as energy 

dependent phase II. This is in some way related to the 

disruption of the structure of the cytoplasmic membrane. 

The primary intracellular site of action of aminoglycosides 

is the 30S ribosomal subunit, which consists of 21 proteins 

and a single 16S molecule of RNA. It disrupts the normal 

cycle of ribosomal function by interfering at least in part, 

with the initiation of protein synthesis, leading to 

accumulation of abnormal initiation complexes. It also 

causes misreading of the mRNA template. Thus, incorrect 

amino acids are incorporated into the growing polypeptide 

chains. 

Antibacterial activity :

Gentamicin has little activity against anaerobic microbes 

under anaerobic conditions. Its action against most gram 

positive bacteria is limited. Streptococcus pneumonia and 
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Streptococcus pyogenes are highly resistant. Gentamicin is 

added to blood agar plates to aid in isolation of these 

microbes from sputum and pharyngeal secretions. It is 

active against sensitive strains of enterococci and 

streptococci at concentrations that can be achieved 

clinically only when combined with Penicillin. Such 

combinations result in a more rapid bactericidal effect than 

is produced by either drug alone. Gentamicin is active 

against more than 90% strains of Staphylococcus aureus 

and 75% strains of Staphylococcus epidermidis. However 

resistance is mediated by conjugatively transferable 

plasmids that code for aminoglycoside – modifying 

enzymes. 

 Since sensitive microbes are defined as those inhibited by 

concentrations that can be achieved clinically in plasma 

without a high incidence of toxicity, the therapeutic peak 

values are 4- 8 microgram/ml. Pseudomonas aeruginosa is 

more resistant to gentamicin because of plasmid- 

mediated inactivating enzymes. 

Absorption

Gentamicin, being a highly polar cation, is poorly absorbed 

in the gastrointestinal tract. A very minute concentration 

(less than 1%) of the dose is absorbed following oral or 

rectal administration. Its absorption may be increased by 

gastrointestinal disease. It is absorbed rapidly from 

intramuscular sites. Peak concentrations occur after 30 to 

90 minutes. In critically ill patients, absorption of the drug 

may be reduced from the intramuscular sites due to poor 

perfusion. 

Distribution

Because of its polar nature, Gentamicin is largely excreted 

from most cells, the CNS and the eye. The apparent volume 

of distribution is 25% of the lean body weight and 

approximates the volume of extracellular fluid. 

Concentration of gentamicin in the secretions is relatively 

low. High concentrations are found in the renal cortex and 

the endolymph and the perilymph of the inner ear. 

Concentration in bile approaches 30% of those in plasma 

due to active hepatic secretion. But this represents a minor 

route of excretion. Concentration in the CSF is less than 

10% of plasma in the absence of inflammation and this 

value may approach 20% in meningitis. Thus, this 

concentration is inadequate for treatment of gram 

negative bacillary meningitis in adults. 

Elimination

Gentamicin is excreted almost entirely by glomerular 

filtration and concentration in the urine of 50 to 200 

micrograms/ml may be achieved. A large fraction of the 

parenterally administered dose is excreted unchanged 

during the first 24 hours with most of it appearing during 

the first 12 hours. Renal clearance of gentamicin is 

approximately 2/3rds of the simultaneous creatinine 

clearance. This observation suggests tubular reabsorption. 

Since the elimination of Gentamicin is entirely dependent 

on the kidney, a linear relationship exists between the 

concentration of creatinine in plasma and the half life of 

the drug in patients with moderately compromised renal 

function. In anephric patients, the half life varies from 20- 

40 times that determined in normal individuals. Since the 

nephrotoxicity and ototoxicity are related to the 

concentration and accumulation of the drug, it is critical to 

reduce the maintenance dosage in patients with impaired 

renal function. This must be done with precision as the 

concentration in plasma that is associated with toxicity is 

not much greater than that required for the treatment of 

many bacterial infections. The dose and the time interval 

between the doses may need alteration. The most 

consistent plasma concentrations are achieved when the 

loading dose is given in milligrams per kilogram body 

weight and since it is minimally distributed in fatty tissue, 

the lean or the expected body weight should be used. 

Adverse effects

Ototoxicity: As these drugs are concentrated in the 

labyrinthine fluid and are slowly removed when plasma 

concentration falls, prescribing Gentamicin needs to be 

carefully done. It primarily affects the vestibular and 

cochlear part of the ear. The vestibular and cochlear 

sensory cells/ hairs undergo concentration dependent 

destructive changes. Cochlear damage starts from the base 

and spreads to the apex. Hearing loss affects the high 

Keywords : Gentamicin, Dosage, nephrotoxicity - Suman Banerjee 
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frequency sound first and progressively encompasses 

lower frequencies. No regeneration of the sensory cells 

occurs and nerve fibres degenerate in a retrograde manner. 

Older patients are more susceptible. Tinnitus develops 

progressively followed by progressive hearing loss.

Vestibular toxicity: Headache is generally accompanied by 

nausea, vomiting, nystagmus, vertigo, ataxia. If the drug is 

stopped at this stage, it enters into a chronic stage lasting 

for 6- 10 weeks when the patient has difficulty only while 

walking. Compensation by visual and proprioceptive 

positioning and recovery occurs over 1 – 2 years.

Nephrotoxicity: It manifests as tubular damage resulting in 

loss of urinary concentrating power, low glomerular 

filtration rate, nitrogen retention, albuminuria & casts. 

Toxicity is related to the total amount of drug received by 

the patient. However, renal damage due to gentamicin & 

other aminoglycosides is totally reversible, provided the 

drug is stopped immediately. It has been suggested that 

gentamicin interferes with the production of 

prostaglandins. Aminoglycoside induced toxicity can lead 

to reduced clearance of the drug from the blood which 

leads to enhanced ototoxicity. 2

A combination of aminiglycosides with cephalosporin or 

frusemide is likely to induce a lesion.3 

Neuromuscular blockade:  Gentamicin, l ike all  

aminoglycosides, reduces acetylcholine release from 

motor nerve endings and thus interfere with mobilization 

of centrally located synaptic vesicles to fuse with the 

terminal membrane. Its propensity is lesser compared to 

Neomycin & Streptomycin.

Precautions and interactions:

· To be avoided in pregnancy: risk of fetal ototoxicity

· To be avoided with other ototoxic drugs: high ceiling 

diuretics, minocycline

· To be avoided with other nephrotoxic drugs e.g. 

Amphotericin B, vancomycin, cisplatin

· Cautious use in patients past middle age

· Cautious use with muscle relaxants

Keywords : Gentamicin, Dosage, nephrotoxicity - Suman Banerjee 

· Do not mix it with any other drug in the same syringe     2

Antimicrobial spectrum :

Gentamicin is active against most Gram negative bacilli, 

including Pseudomonas aeruginosa. It is also active against 

penicillinase- resistant staphylococci but inactive against 

anaerobes and Streptococci with the exception of 

Enterococcus faecalis. In serious infections with this 

bacterium, Gentamicin may be combined with ampicillin. 

The dose of gentamicin depends on the renal function, the 

age and the weight of the patient. In most infections, it is 

used in the concentration of 5 mg/kg body weight per 24 

hours in divided doses, usually every 8 hours. Upto 7.5 

mg/kg body weight may be required for serious infections 

and in neonates. For uncomplicated urinary tract 

infections, synergistic therapy with penicillin for 

streptococcal endocarditis, 2 mg/kg weight is generally 

sufficient. Serum concentrations of gentamicin must be 

measured during therapy to ensure efficacy and prevent 

toxicity due to unduly high levels, especially in renal failure 

& the elderly. These measurements are usually carried out 

on two specimens of blood, the first taken one hour after 

and the second just before the next dose (trough 

concentration). One hour levels should be between 4- 10 

mg/L and trough levels less than 2 mg/L. 3

Dosing of Gentamicin

The traditional dosing schedule of gentamicin is very 

effective in the eradication of many strains of bacteria but 

carries with it the serious adverse effects of ototoxicity & 

nephrotoxicity. But, because of its high efficacy and rare 

development of resistance, it has been important to 

understand the drug's pharmacokinetics so as to ensure 

the correct therapeutic levels without causing any toxic 

reactions. Substantial intra and inter- patient differences 

exist concerning the distribution volume and elimination 

rate constant of the drug for determining dose 

requirements. The pharmacokinetic dosing method has 

been recommended as the most important dosing 

method. The emergence of once daily aminoglycoside 

administration is attributed to several pharmacodynamic 

characteristics of the drug class, including: concentration 
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dependent killing, the post-antibiotic effect, a diminished 

propensity for adaptive resistance, and reduced toxicity. It 

was proved in a study that the once daily dosing regimen is 

preferred in critically ill patients. 4

Conclusion :

Gentamicin belongs to an important group of antimicrobial 

agents, Aminoglycosides, which is active primarily against 

the gram negative microorganisms. Due to their reduced 

rate of resistance development and susceptibility of most 

microorganisms that are resistant to all other common 

antimicrobial agents, the use of aminoglycosides is of 

prime importance in daily medical practice. But the serious 

adverse effects of ototoxicity and nephrotoxicity have 

reduced its use in practice. However, if  the 

pharmacokinetic properties are critically evaluated and its 

dose regulated according to the patients' age, weight and 

renal function, the drug may be used without any adverse 

effect on the patient.
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Introduction :

The importance of effective communication skills between 

health care professionals and their patients is well 
1 documented. Professional psychology plays an evident 

and key role in health care provision. Communication with 

the patient involves a deep understanding of the patient. It 

includes the ability to listen, empathize and ultimately 
2establish a trusting doctor-patient relationship.  This study 

elucidates the fact that a 

course providing prior 

knowledge in interaction 

techniques with patients 

can enhance and augment 

the efficient recording of 

valuable information 

received. De Van stated it 
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Abstract :

Aim : In the present era of relationship-based care, effective communication between practitioners and patients vastly affects 

treatment planning and ultimately patient satisfaction .This study compared the communication skills of two groups of final year's 

undergraduate dental students with and without prior training in effective communication. 

Methodology : Eighty final year student were asked to participate in the study. Participants were randomly divided into two groups of 

forty each. One group received training in history taking and effective communication with patients, through a course that spanned 

across three hours. The remaining forty were not put through the course. Subsequently all the eighty students were asked to examine 

one patient each and record patient case history. The communication skills of the students were evaluated by the patients in the form of 

a feedback questionnaire provided to them after the dental examination.

Results : The results indicated that students who had received training in communication skills were rated significantly higher than the 

untrained student in all aspects of communication

Conclusion : Proper training improved communication skills significantly among dental students
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well that we should meet the mind of the patient before we 
3meet the mouth of the patient.

4There are at least three purposes  of patient- dentist 

communication in dentistry:

1. Creating a good interpersonal relationship:  

Communication is the basis of developing a good 
5interpersonal relationship. Corah et al  formulated a 

model of the dentist-patient relationship stating that 

satisfaction with the dentist can facilitate stress 

reduction and stress reduction in turn promotes 

professional satisfaction.

2. Exchanging information:  Dentists require information 

from patients to find difference in expectations and 

preferences for the type of relationship the two are 

about to enter. These differences, if they remain, can 

Original Article
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negatively affect outcome. Patients need to understand 
5and to be understood.

3. Making treatment-related decisions: To reach a mutual 

understanding of the nature of the problem and its 

solution, dynamic communication during dental visits 

should take place. The drift toward shared decision 

making is meant to improve outcomes like satisfaction, 

co-operation and compliance.

Patients expect dentists to listen and to understand their 

needs. The patient feels less anxious and more trustful 

after the practitioner is able to effectively converse and 

communicate and eventually understand the patient's 

complaint in depth dentists often have to deal with anxiety 

and avoidance behavior from their patients. The elements 

of communication are: words, tone of voice and body 

language. Verbal communication forms a small part of 

communication i.e. 7% and the message transmitted needs 

to be clear and jargon-free and it should be taken into 

account that same words can mean different things to 

different individuals.  Tone of voice conveys 33% and body 

language or nonverbal communication conveys 60% of the 

message.  Gaze, posture, hesitation, laughter, touch, facial 

expressions and other nonverbal behaviours may modify 

the meaning of verbal utterances, as all communication is 
6not verbal.

The importance of communication skills in dentistry is of 

primary importance to dental students .They can approach 

the  needs, and satisfy expectations of the patients while 

effectively conveying the necessary information required 

for the patient .

With this in mind, the aim of the study was to assess the 

communication skills of undergraduate students with and 

without prior training for effective communication. 

Methodology : 

All final year dental students from A.B.Shetty Institute of 

Dental Sciences comprised the target population and were 

requested to participate in the study (n=80). Participation 

was voluntary .Participants were randomly divided into 

two groups of forty each. One group GROUP A   (n=40) 

received training in history taking and effective 

communication with patients, through a course that 

spanned across three hours. The remaining GROUP B 

(n=40) were not put through the course. Subsequently all 

the eighty students were asked to examine one patient 

each and record patient case history on patients visiting the 

dental outpatient department of the Department of 

Conservative dentistry and Endodontics.  The 

communication skills of the students were evaluated by the 

patients in the form of a feedback questionnaire provided 

to them after the dental examination.  The questionnaire 

consisted of twelve questions to which yes or no response 

was to be written by the patients. The questions were in 

English and inquired about the mannerisms and the 

communication skills of the dental student who had 

examined them .The results were analysed using SPSS 16.0.

Table 1. Questionnaire for Evaluation of Communication Patient s  examined

by Group A by Group B 

(trained students ) (untrained students )

 Yes No Yes No

1. Does the dentist greet the patient by name? 90% 10% 34% 66%

2. Is the dentist getting information about the patient from their point of view? 99% 1% 44% 56%

3. Does the dentist encourage the patient to express their beliefs and concern

about their problem? 100% - 30% 61%

4. Does the dentist maintain proper eye contact while patient explains

his/her problems? 84.6% 15.4% 34.1% 65.9%

5. Does the dentist establish rapport and a positive comfortable

environment in which the patient feels understood, valued, and supported? 100% - 70.7% 29.31%

6. Does the dentist use simple language while interacting with the patient? 100% - 58.5% 41.5%

7. Does the dentist establish a mutually agreed agenda and plan for the consultation? 100% - 56% 44%

8. Does the dentist obtain an adequate medical history (at a level appropriate to

your training) including current medication? 100% - 42% 59%

Skills of the Dentist Patients examined
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Patient s  examined

by Group A by Group B 

(trained students ) (untrained students )

 Yes No Yes No

9. Does the dentist structure the interview to ensure efficient information

gathering and patient understanding and involvement? 95% 5% 61% 39%

10. Does the dentist summarize at the end of the initial consult so that the

patient understands what the treatment plan is? 92.3% 7.7% 61% 39%

11. Does the dentist provide explanations that the patient can remember

and understand? 92.3% 7.7% 62% 38%

12. Does the dentist end the consultation appropriately? 90% 10% 22% 78%

Patients examined

Results :

The list of questions put to the patient and the patient 

responses to the dental student's skills of communication is 

given in table 1.The responses indicate that students who 

had received training in communication skills were rated 

higher than the untrained student. Among the responses 

of patients examined by the Group A (trained group) 90 % 

of the patients said that the dental examiner greeted them 

by name versus 61% yes response in Group B (previously 

untrained student). 99% of the patients seen by group A 

students felt that the examining dentist   was getting 

adequate information from them versus 44% of the 

patients feeling the same examined by Group B .84.6% of 

the patients examined by Group A students felt that proper 

eye contact was made during communication versus 30 % 

feeling the same in group B. All the patients 

(100%)examined by the group A students felt that  the 

examining dentist allowed them to express their concern 

and belief s ,established a rapport and positive comfortable 

environment  , used  simple language, established a 

mutually agreeable agenda and plan for consultation 

obtained adequate medical history versus 30% , 70%, 

58%,56% and 42% of the patients  feeling the same in 

Group B .While 95% of the patients examined by group A 

students felt that the dentist  structured  the interview to 

ensure efficient information gathering and patient 

understanding and involvement , 61% of the patients felt 

the same in group B . 92% of the patients examined by 

group A felt that the dentist provided explanations that the 

patient could remember and understand while 62% of the 

Group B examined patient felt this way .90% of the group A 

examined  patients felt that the consultation ends 

appropriately ,while  only 22%  of the Group B examined 

patients felt the same. There difference in the responses 

between the two groups was statistically significant for all 

the questions (p>0.01). 

Discussion :

Effective communication which has the elements of trust, 

respect, and empathy is beneficial and will contribute to 
7the physical and emotional well-being of the patient. Our 

study was designed to study, evaluate, and assess the 

outcomes of a course designed to help students develop 

their interpersonal communication skills. The course was 

an interactive three hour session which covered various 

aspects of communication skills, patient interviewing, case 

history taking and patient education/consultation. The 

results of our study revealed that the dental students who 

had participated in the training program had significantly 

better communication skills than the students who were 

not exposed to the training program. Yoshida et al reported 

that only one-third of dental schools in US and Canada had 

courses specifically focusing on interpersonal 

communication of which more than half of the schools 

offered these types of courses only during the first 2 years 
8The dental curriculum in India introduces hands on clinical 

training for dental students in their third and final year of 

BDS and a training program for development of effective 

communication skills should be introduced before the 

students  begin their clinical training . Class room lectures 

with audio-visual aids are the medium of teaching for these 

dental students in this college. From our results we infer 

that  although lectures on case history taking are covered 

extensively in the theory classes for final year students,  

special reinforcement prior to practical clinical training 
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improves communication skills with the patients 

significantly .Cross-sectional studies have reported that 

effective interpersonal communication in dentistry 

increases patient satisfaction and patient compliance, at 

the same time it reduces patient anxiety and the risk of 
9malpractice claims.  The training provided for the students 

helps them acquire the skills necessary to conduct a 

thorough interview and adequately respond to the 

patients psychological reactions. 

One of the main aims of dental school education is to train 

their students to have excellent technical skills however 

the greater goal is to ensure that their graduates are able to 

understand the overall healthcare needs of their patient, 

not just too mechanically treat them. Professional schools 

should strive to graduate dentists who are able to relate, 

understand, and effectively communicate with their 
10patients.  The outcome of this study demonstrated that 

the course was effective in improving the interviewing skills 

of dental students and thus enabling the patients to put 

forth their anxiety, expectations and inquiries regarding 

treatment in a more precise manner.

Conclusion :

Among the benefits noted when dentists demonstrate 

effective communication skills are increased patient 

satisfaction, improved patient adherence to dental 

recommendations, decreased patient anxiety, and lower 
3 rates of formal complaints and malpractice claims. Thus 

the study statistically provides substantial proof that 

proper training improved communication skills 

significantly among dental students. Also when 

communication is good patients comply better with 

instructions and equally important, the amount of 

information provided by a relaxed interested patient 

promotes greater understanding of any problem. 
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Introduction :

Pregnancy is a unique and existing time in a woman's life, as 

it highlights the woman's amazing creative and nurturing 

powers while providing a bridge to the future. It is not an 

illness; it is a physiologic and emotional state of being that 

is associated with hormonal changes and physical changes 

brought about by an 
 1e n l a r g i n g  u t e r u s .

 Many women experience 

some discomfort or minor 

c o m p l a i n t s  d u r i n g  

pregnancy.  A l though 

these discomforts are not 

dangerous, they can be 
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ABSTRACT 

 'A study on knowledge of primi mothers on self-management of minor discomfort of pregnancy with a view to develop information' was 

carried out in Justice K.S Hegde Charitable hospital on 100 primi-gravida mothers by using purposive sampling technique. The findings of 

the study showed that 87% of the primi mothers were in the age group of 21 – 30 years, 37% of the women had high school education, 

70% of the subjects were Hindus, 77% belonged to joint families and 53% were in the gestational age group of

29 – 40 weeks.

Most 59% of the Primigravida mothers had poor knowledge, 29% had average knowledge, and 12% had good knowledge regarding 

minor discomforts of pregnancy and its self-management.

Area wise knowledge of Primigravida mothers reveals deficiency in most of the areas, but the lowest mean percentage of score is 

28.25% with a standard deviation of 1.74 in the area of knowledge related to Circulatory and Nervous system, which indicated that the 

maximum knowledge deficit is in this area. 

2 There was significant association between knowledge of Primigravida mothers and age, educational qualification. The calculated ?

values were 3.953 and 12.603 respectively which are more than the table value 3.84 and 7.82 at 0.05% level of significance. Hence, the 

research hypothesis was accepted. 

The result of the study proved that Primigravida mothers had poor knowledge regarding minor discomforts of pregnancy and its self-

management. The findings of the study showed that there was a need to educate all women on preparation towards motherhood. 

Providing an information booklet on minor discomforts of pregnancy and its management, an uneventful antenatal period can be 

expected from the mother.

Key words: Minor discomforts of Pregnancy; Primigravida mothers; Knowledge; and Information booklet.

1 2 3

2troublesome. 

Professional nurse is an invaluable member of the health 

care team when working with pregnant patients. Being 

knowledgeable and capable to support the patient and to 

give her advice to make her more comfortable is very 
3important during the pregnancy. 

The minor discomforts of pregnancy present difficulties for 

the health care provider as well as for the pregnant woman 

herself. Management of the various symptoms requires 

astute observations and the ability to individualize therapy. 

Knowledge of a variety of treatment options, therefore, 

allows practitioners to collaborate with their patients in 

selecting the best therapeutic approach for the specific 
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1situation.

A survey was conducted to identify factors commonly 

reported by women that alleviate their symptoms of 

Nausea and vomiting in pregnancy. All

500 women reported that dietary and lifestyle changes 

helped to improve their NVP symptoms. This study had 

identified that NVP is a multifaceted condition.

Lifestyle changes including validation, supportive 

counseling and dietary adjustments are important 

components that can be used to counsel women with NVP, 
4  concomitantly with safe and effective treatment. 

Statement of the Problem :

“A study on knowledge of Primigravida mothers on self-

management of minor discomforts of pregnancy with a 

view to develop an information booklet in a selected 

hospital at Mangalore”

Objectives of the Study :

1. To assess the knowledge of Primigravida mothers 

regarding minor discomforts of pregnancy and its self-

management using a structured questionnaire.

2. To develop an information booklet regarding minor 

discomforts of pregnancy and its management. 

3. To find the association between knowledge score and 

selected demographic variables.

Review of Literature :  

An exploratory study was conducted in Udupi on 

discomforts of pregnancy and related practices of 

antenatal women. The study population comprised of 180 

antenatal women. The major findings of the study were 

majority of antenatal woman 64.4% suffered from 

giddiness, nausea & vomiting.

Nausea and vomiting was higher in terms of percentage of 

occurrence 40%, giddiness in second trimester 76.6% and 

frequency of micturition 100% in third trimester. Majority 

of practices related to discomforts were found
5 safe. 

A prospective study on epidemiology of nausea and 

vomiting of  pregnancy: prevalence, severity, 

determinants, and the importance of 12 race/ethnicity 

were conducted in Canada. Women were asked to fill out a 

first trimester self-administered questionnaire and were 

interviewed over the telephone during their 2 nd trimester 

of pregnancy. Presence of nausea and vomiting of 

pregnancy was based on the reporting of pregnant women 

(yes/no); severity of symptoms was measured by the 

validated modified- PUQE index. Of the 367 women 

included in the study, 81.2% were Caucasians, 10.1% 

Blacks, 4.6% Hispanics, and 4.1% Asians. Multivariate 

analyses showed that race/ethnicity was significantly 

associated with a decreased likelihood of reporting nausea 
6  and vomiting of pregnancy 

A study was conducted in Babol, Northern Iran to 

determine the effectiveness of ginger in biscuit form for the 

treatment of Nausea and vomiting during pregnancy on 65 

women. The subjects were randomized in a double-blind 

design and divided into 2 groups to take biscuits. Subjects 

received 5 ginger biscuits per day or an identical placebo 

biscuit for 4 days. They graded their severity of nausea 

using visual analog scale (VAS) and recorded the number of 

vomiting episodes in the previous 24 hours and again 

during 4 consecutive days. Five item Likert scales were used 

to assess the severity of their symptoms. The results 

revealed that the average VAS scores of day 1-4 of post 

therapy minus baseline nausea was deceased significantly 

in ginger (2.6±1.7) compared with the placebo group (1.4± 

1.62) (P=0.01). The numbers of vomiting episodes were 16 

also decreased in ginger (0.96±0.21) and placebo (0.62±. 

0.19), the difference being insignificant. A significant 

difference was seen in intergroup variations per day in both 
7 groups.  

A review was done to discuss the different types of 

backache, to provide an overview of diagnosis and 

treatment options, and to address several controversial 

issues related to pregnancy-related backaches. The 

findings stated that gestational backache is a substantial 

problem and can have a significant impact on a pregnant 

woman's daily activities. Education is still the first line of 
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intervention for preventing backaches related to 

pregnancy.  Non- pharmacological/complementary 

treatments such as posture adjustment, acupuncture, 

physical therapy, physiotherapy, yoga, and chiropractic 
8 may become the first line of treatment options.  

A review article on the management of heartburn in 

pregnancy reveals that heartburn is a normal consequence 

of pregnancy. The predominant etiology is a decrease in 

lower esophageal sphincter pressure caused by hormones, 

especially progesterone. Serious reflux complications 

during pregnancy are rare; hence upper endoscopy and 

other diagnostic tests are infrequently needed. Gastro 

esophageal reflux disease during pregnancy should be 

managed with a step-up algorithm beginning with lifestyle 

modifications and dietary changes. Antacids or sucralfate 

are considered the first-line drug therapy. If symptoms 

persist, any of the histamine2-receptor antagonists can be 

used. Proton pump inhibitors are reserved for women with 

intractable symptoms or complicated reflux disease. Most 

drugs are excreted in breast milk. Of systemic agents, only 

the histamine2-receptor antagonists, with the exception of 
9    nizatidine, are safe to use during lactation. 

SECTION I: - DESCRIPTION OF SOCIO-DEMOGRAPHIC DATA 
OF PRIMIGRAVIDA WOMEN
This section represents the frequency and percentage 
distribution of selected demographic variables of 
Primigravida woman.                                                      n=100

Sl. No. Sample characteristics Frequency (f) Percentage (%)

1. Age in years 

a  <20 11 11

b  21-30 87 87

c  31-40 02 02

d  >40 - -

2. Education 

a  Graduate and above 13 13

b  PUC 31 31

c  8-10 std. 37 37

d  5-7 std. 19 19

e  1-4 std. - -

3. Occupation 

a  Professional 08 08

b  Skilled worker 19 19

c  Home maker 73 73

4. Religion

a  Hindu 70 70

b  Muslim 19 19

c  Christian 11 11

d  Other - -

5. Monthly income 

a  Below 5,000 11 11

b  5,001-10,000 59 59

c  10,001-15,000 28 28

d  Above 15,000 02 02

6. Type of family

a  Nuclear 23 23

b  Joint 77 77 

7. Gestational Age in weeks

a  0-14 16 16

b  15-28 31 31

c  29-40 53 53

SECTION  II :  DESCRIPTION OF  THE  OVERALL 
KNOWLEDGE  OF PRIMIGRAVIDA  MOTHERS  REGARDING  
MINOR  DISCOMFORTS  OF PREGNANCY AND ITS SELF 
MANAGEMENT

Sl. No. Knowledge Frequency Percentage

1. Poor 59 59

2. Moderate/average 29 29

3. Good 12 12

4. Very good/excellent - -

Total 100 100

SECTION III: AREA WISE KNOWLEDGE OF PRIMIGRAVIDA 
WOMEN REGARDING MINOR DISCOMFORTS OF 
PREGNANCY AND ITS SELF MANAGEMENT

Areas Max. Possible Mean Std.  Percentage

Score Deviation mean

Introduction &

Digestive system 13 5.27 2.64 40.54

Musculoskeletal

& Genitourinary

system 11 4.16 2.54 37.82

Circulatory  &

Nervous

system 8 2.26 1.74 28.85

Respiratory,

Integumentary

&  General

discomforts 8 4.09 1.68 51.13

Total score 40 15.79 6.99 39.475
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Introduction :

In the last 60 years, plastic has become a useful and 

versatile material with a wide range of applications. Its uses 

are likely to increase with ongoing developments in the 

plastic industry. Plastic is a highly useful material and its 

applications are expected to increase as more new 
1products and plastics are developed to meet demands.

The word “plastic” comes 

from the Greek word 

“plastikos” meaning “to 

form”. Plastic is used in 

place of other materials, 

such as glass, wood, and 

metals, in construction 

a n d  d e c o rat i o n ,  fo r  

making many articles, as 
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Abstract : 

Introduction : Plastic is everywhere in today's lifestyle. It is used for packaging, protecting, serving, and even disposing of all kinds of 

consumer goods. Improper plastic disposal has become a leading problem in both developed and developing countries. As plastic is 

non-biodegradable in nature, it remains in environment for several years and disposing plastic wastes at landfill are unsafe and has led to 

various health problems. So researcher felt it is vital that adults should possess knowledge on hazards of plastic wastes and its disposal.

Method : In this study cross sectional descriptive survey was used. Adults were selected through probability simple random sampling. 

The data was collected using a pretested structured questionnaire. The structured-teaching programme was administered at the end of 

the pre-test. The post-test was carried out after 7 days, using the same tool as the pre-test. The data was analysed using SPSS version 16 

and the results expressed as proportions.

Results : A total of 100 adults were included in the study. Analysis of data revealed pre-test knowledge score was 42.52%.Considering 

the level of knowledge of adults, a structured teaching programme was administered. The post-test knowledge score was 80.48%. 

Hence comparison in pre-test knowledge score and post-test percentage of hazards of plastic waste and its disposal was approximately 

37.96%. A significant association between source of information and post-test knowledge was found.

Conclusion : A significant number of adults had inadequate knowledge. So researcher felt that awareness programmes regarding 

hazards of plastic waste and its disposal should be emphasized.

Keywords : Plastic wastes, Structured teaching programme, Effectiveness, Knowledge, Rural community adults.

coatings, and drawn into filaments, for weaving. The term 

“plastics” includes materials composed of various 

elements such as carbon, hydrogen, oxygen, nitrogen, 
2chlorine, and sulphur.

India generates 5.6 million metric tons of plastic waste 
2annually India is the fourth highest Asian importer of . 

plastic waste behind Hong Kong, Philippines, Indonesia. 
3Average Indian uses one kilogram (kg) of plastics per year.

Plastics have become a staple product in the world; the 

only real concern is how they will affect the 
6environment .Plastic waste has several impacts on health 

of ecosystems and humans. A lesser known impact that 

could result from ingestion, entanglement and inadequate 

waste management is the impact of chemicals on humans 

and ecosystems, either contained in plastic or transported 
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by plastic waste. Human health effects includes decreased 

immune function, cataract, kidney and liver damage, lung 

function abnormalities and trigger development of obesity 
2and diabetics, irritation in the eyes, nose and throat.

Plastic Waste Management has assumed great significance 
2in view of the urbanization activities. Adults are the future 

resources for national development. By educating adults 

we can develop our nation. It is important to improve the 

knowledge of adults by giving awareness regarding plastic 

waste disposal. During community field practice, the 

researcher found the need of improving knowledge of 

adults on plastic waste disposal. So the researcher felt the 

need to evaluate the knowledge of adults about the 

hazards of plastic and its disposal. The objectives of the 

study were to assess the pre-test knowledge through 

knowledge questionnaire and find out  the  effectiveness  

of  structured   teaching  programme  on  knowledge  

regarding  hazards  of  plastic  waste  and  its  disposal 

among  adults as well as to find out  the  association  

between  pre-test  knowledge  and  demographic  

variables 

Materials and Methods :

This cross sectional study was undertaken in Kotekar rural 

community of Mangalore, with the approval from the 

District Health Officer, Mangalore and Institution Ethical 

committee. The study consisted of 100 adults of 20-45yrs. 

Adults were selected by probability simple random 

sampling. The participants were briefed about the nature 

of the study, consent was taken and a pre-tested structured 

questionnaire was administered to them. Data that 

recorded include general data comprised of age, gender, 

occupation, total number of members in the family, 

educational status, family income per month and source of 

information. Then the researcher had administered 

Structured-teaching programme for the adults. Post-test 

was conducted to know the effectiveness of structured-

teaching programme.

Results :

Main findings are discussed under the following headings:

SECTION I : Description of Sample Characteristics

Majority 43% adults were in the age group 18-25 years and 

29% adults of 35-35 years and 28% from 26-35 years. 70% 

of adults were female and 30% were male. 45% of adults 

had secondary education, 25% had primary education, 

22% had completed their PUC and 7% were graduates and 

1% postgraduates .44% were unemployed, 21% were self-

employed, 18% had other occupation, 13% were private 

employees and 4% were government employees. 

Depending on total members in the family 52% had 3-5 

members, 40% of them were 6 and above, 8% had less than 

2 members  

29% had family monthly income above  Rs6000, 28% had 

SECTION II : COMPARISON OF PRETEST & POST TEST 
KNOWLEDGE OF ADULTS ON HAZARDS OF PLASTIC WASTE AND 
ITS DISPOSAL
Table 1 : Distribution of  pretest and posttest knowledge level 
among  adults.                                            N=100

Level of Max score Pretest Post test

knowledge N % N %

Inadequate 0-7 34 34 0 0

Moderate 8-14      9 9 16 16

Adequate 15-21   57 57 84 84

SECTION III : EFFECTIVENESS OF STRUCTURED TEACHING 
PROGRAMME
Table 2 : Mean, SD, Mean% of the knowledge scores in pre-test 
and post-test.                                                          N=100

RESPONDENTS KNOWLEDGE LEVEL 't' 

Pretest Post-test Effectiveness Value

Mean ±SD Mean% Mean ±SD Mean% Mean ±SD Mean%

8.93±3.04 42.52% 16.9±2.24 80.48% 7.97± 0.8 37.96% S

't'99 = 1.66                           P <0.001                        S-Significance

23.48

SECTION IV : ASSOCIATION BETWEEN POSTTEST KNOWLEDGE 
SCORE AND SELECTED DEMOGRAPHIC VARIABLES.             N=100

Sl Variables Degree of Chi Square Result

no freedom value

1 Age 2 0.35 5.99  NS

2 Gender 1 0.30 3.84   NS

3 Education status 2 2.68 5.99  NS

4 Occupation 3 0.73 7.82  NS

5 Total members in family 1 3.59 3.84   NS

6 Monthly income 3 0.58 7.82  NS

7 Source of information 1 24.66 3.84   S
2 2 2NS* Not significant, S* significant, =3.84, =5.99, =7.82; p< 0.051 2 3

The above table 3 results that there is significant 
association between source of information and post-test 

2knowledge score ( =3.84).1
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income between Rs4001-6000, 22% had between Rs2001-

4000 and 21% had less than Rs2000. 62% did not had 

previous information and 38% had information about 

disposal of plastic wastes. Source of information reveals 

that 34% had information from newspaper, 28% TV/radio, 

21.1% family members/friends and 15% from health 

professionals.

Discussion :

Plastic is everywhere in today's lifestyle. Production of 

plastic has levelled off in recent years, however it is not 

declining and may well increase in the future as 

applications of plastic increase and its use continues to 

grow. Plastic disturbs the soil microbe activity, and once 

ingested, can kill animals. Plastic bags can also contaminate 

foodstuffs due to leaching of toxic dyes and transfer of 

pathogens. It is very essential to educate the adults on 

proper methods of disposal of plastic wastes like 

segregation and recycling and keep the ecosystem clean.

From the data analysis and findings of the study, it is 

concluded that there was a significant difference between 

the pretest and posttest knowledge scores of adults on 

hazards of plastic waste and its disposal. The mean 

knowledge score of adults during pre-test was 42.52% 

where as it was increased up to 80.48% during the post-test 

as an effectiveness of structured teaching programme. The 

difference assessed was 37.96%. Therefore the knowledge 

of the adults can be further improved by providing on-

going teaching and health education programmes.

Our study denoted that the pretest knowledge score of 

high students were low which is in concordance with other 

study conducted in Andhra Pradesh, India to assess the 

knowledge, attitude and practices of students regarding 

plastic waste management. Out of 267students, 70% of 

students were not having adequate knowledge regarding 

plastic waste disposal. The researcher   concluded that 

proper health education programs regarding plastic 
4disposal should be emphasized. 

The findings of the study revealed that there was 

significant increase in the posttest knowledge score after 

the administration of health teaching. The over-all mean 

knowledge comparison reveals that pre-test mean score 

was 8.93 and mean post-test score was 16.90. The 

significant difference was calculated by using student 

independent't' test with a value of 23.48 which is relevant 

to the study conducted to evaluate college students on 

food safety attitudes, beliefs, knowledge, and self-

reported practices and to explore whether these variables 

were positively influenced by educational intervention out 

of 59 Students. The result revealed that students attitude 

scores increased from 114 to 122 (p < or = .001); FSQ belief 

and knowledge scores improved from 86 to 98 (p < or = 

.001) and from 11 to 13 (p < or = .001), respectively due to 
5educational intervention.

Conclusion :

The present study has found adults had inadequate 

knowledge on hazards of plastic waste and its disposal. A 

significant number of adults were unaware of hazards of 

plastic waste disposal. Various awareness programmes for 

adults regarding plastic disposal and recycling should be 

arranged by administrators with up to date knowledge, so 

that they can implement in their day to day life.

The limitations of this study included the absence of a 

comparative group, the small sample size.
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Introduction :

Oral health is an important part of general health of body. 

Oral hygiene determines oral health status, thus its most 

important for good health in general, poor oral hygiene can 

be  source of many disease .maintaining good oral hygiene 

practices we can prevent occurrence of dental caries , 

periodontal diseases etc, unfortunately oral hygiene 
(1,2,3)practices are less emphasised in society  . Studies have 

shown that there is an association between increased 
(4,5)knowledge and better oral health  .Those who have 

assimilated the knowledge and feel a sense of personal 

control over their oral health are more likely to adopt self 
(6)care practices  .

B y  v i r t u e  o f  t h e i r  

professional role, para 

medical personal play a 

v i ta l  ro l e  i n  h e a l t h  

promotion and preventive 

information dissemination 

in community level. It is 

therefore important that 
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Abstract :

The aim of the study is to estimate the knowledge, attitude and behaviour regarding oral health among para medical students

Materials and method : A cross sectional questionnaire survey was conducted among 150 para medical professionals in Mangalore. The 

health care professionals include from physiotherapy, nursing and medical lab technicians. They were asked to answer a questionnaire 

that contained 15 questions regarding knowledge and behaviour towards oral health.

Results and conclusion : Majority of para medical students were practising a convincing oral hygiene methods they believed oral health 

play a role in general health had a positive attitude in educating their patients when required.

Keywords : Paramedical students, questionnaire, oral health

their own oral knowledge is good and their oral health 

behaviour conforms to expectation of the population .The 

purpose of this study is to investigate oral health 

knowledge and behaviour among para medical 

students.  

Objective: The aim of the study was to estimate the 

knowledge and behaviour regarding oral health among 

para medical students. 

Methodology :

A cross sectional questionnaire survey was conducted 

among 150 para medical students in Mangalore. The para 

medical health care students include from physiotherapy, 

Nursing and medical lab technicians. They were asked to 

answer a questionnaire that contained 15 questions 

regarding knowledge and behaviour towards oral health.

Ethical clearance was obtained from institutional ethical 

board of AB Shetty Memorial institute of dental science, 

Mangalore and written informed consent was taken from 

all the subjects prior for participation.



Statistical analysis :

The data collected was analysed using statistical package 

for social sciences spss11.5version.the descriptive 

statistics like frequency distribution was calculated.

Results :

Table 1 reveals that 32%of the respondents brush their 

teeth once daily and 64.7% brush twice a day, 3.3%brush 

more than twice. None of the respondents used charcoal or 

neem, toothpowder etc 82.7% used toothpaste and brush, 

17.3 % used toothpaste, brush, floss .4% of them used hard 

toothbrush where as 68.7 %used medium bristle brush, 

22% of them used soft brush, 5.3% didn't know the type of 

brush they used.4% of the respondents practised 

horizontal brushing tecnique19% used circular method, 

7.3% used vertical and majority of them practised 

combination of all.75.3%were not aware of inter dental 

aids. This reveals the knowledge regarding oral hygiene 

measures.

Table 2 shows awareness about gingival health 36.7% 

noticed bleeding gums. 32%   complained of smell from 

mouth, 42% of the respondents were not aware of dental 

calculus.

Table 3 shows attitude towards professional dental care  

towards visiting dentist for 

Table 1: Oral hygiene habits among Para medical students
professional care 56% believed to visit dentist but 75.3% visited 
only when in pain , 71.3% 

Brushing frequency Frequency Percentage

Once daily 48 32

Twice daily 97 64.7

More than twice 5 3.3

Oral hygiene materials used by paramedical professionals

Materials used Frequency Percentage

Toothpaste and brush 124 82.7

Toothpaste and brush and floss 26 17.3

Type of brush used

Type Frequency Percentage

Hard 6 4

Soft 33 22

Medium 103 68.7

Don't know 8 5.3

Brushing frequency Frequency Percentage

Brushing technique used

Technique Frequency Percentage

Horizontal 6 4

Circular 29 19.3

Vertical 11 7.3

Combined 104 69.3

Awareness about interdental aids

Frequency Percentage

Yes 37 24.7

No 113 75.3

Ever noticed  bleeding gums

Frequency Percentage

Yes 55 36.7

No 95 63.3

Noticed smell from mouth

Frequency Percentage

Yes 48 32

No 102 68

Do you know what dental calculus is

Frequency Percentage

Yes 85 56.7

No 63 42.0

I have heard about it 2 1.3

Do you visit dentist

Frequency Percentage

Yes 84 56

No 66 44

how often do you visit dentist

Frequency Percentage

Every 6 months 16 10.7

Once a year 21 14

When i have pain 113 75.3

do you know who is periodontist are

Frequency Percentage

Yes 43 28.7

No 107 71.3

were not aware who periodontist are ,48% of respondent 

never got oral prophylaxis done 62.7%were completely 

unaware of any cosmetic gum treatment available .

Table 4 reveals that 91.3 %believed that oral health effects 

general health and 84% believed in educating their patients 

whenever required 50.7% obtained all knowledge 

regarding oral health issues from schools and colleges.

Table 2 :  Awareness of oral health 

Table 3 : Awareness towards professional oral care among para 
medical students 
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have you got oral prophylaxis done

Frequency Percentage

Yes 78 52

No 72 48

are you aware of cosmetic gum treatment

Frequency Percentage

Yes 56 33.7

No 94 62.7

Table 4 : Awareness regarding importance of oral health 
education

Do you think oral health effect general health

Frequency Percentage

Yes 137 91.3

No 13 8.7

Do you educate patients regarding oral health if required

Frequency Percentage

Yes 126 84

No 24 16

From where do you obtain your information on

oral hygiene  practice

Frequency Percentage

From doctor/dentist 35 23.3

From mass media 39 26

From school/college 76 50.7

Discussion :

Oral diseases are considered a globally as public health 

issue due to high prevalence in society due to lack of 

education and skills. Role of para medical students as they 

are expected that they have good knowledge than 

community apart which can be imparted during their 

practise for betterment of their patients.

Oral hygiene is a prime key to healthy mouth .This study 

population had good knowledge and awareness of oral 

hygiene practises, materials and usage of same, issues 

regarding bleeding gums, 32% of them complained of smell 

from oral cavity. They had a positive attitude in seeking 

dental professional help, in contrast majority of them 

visited dentist only in pain. The results of present study are 
(7)similar to study conducted by laxman singh .  91.3% 

respondents understand that there exist a link between 

oral and systemic health and they acquired this knowledge 

through school and colleges, mass media. The oral health 

education and motivation if emphasised in their study 

period, this knowledge can be imparted to their patients in 

near future for better health.

Conclusion :

This study showed an overview of oral health related 

knowledge attitude and practise behaviour among 

paramedical students .the knowledge and attitude towards 

oral health is good, but can be emphasised more through 

education as para medical students play a vital role in 

health education promotion and prevention in community 

level.
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Introduction :

Rubella usually begins with malaise, low-grade fever, and a 

morbilliform rash appearing same day. The rash starts on 

the face, extends over the trunk and extremities, and rarely 

last more than 3 days. Unless an epidemic occurs, the 

disease is difficult to diagnose clinically, as the rash caused 
1, 2by other viruses (e.g.enteroviruses) . It can either cross 

the placenta to cause 

congenital infections to 

f e t u s ,  a b o r t i o n ,  

i n t r a u t e r i n e  d e a t h ,  

preterm labor or infect the 

baby prenatally as it 

passes through the birth 

canal of the mother or in 
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Abstract :.

Background : The gene order for the Rubella virus (RV) 40S RNA is 5' -p150-p90-C-E2-E1-3'  and the complete nucleotide sequence of RV 

has been determined for three strains. The RV core is surrounded by a host-derived lipid bilayer containing 5-6nm long spikes composed 

of the E2 and E1 glycoproteins

Objective(s) : Molecular detection of Rubella virus glycoprotein after serum screening of 240 women attending Federal Medical Centre 

Lokoja (FMC) via IgG and IgM ELISA.

Method : Cross-sectional study was carried out in Obstetrics and Gynecology clinic at FMC Lokoja. Serology for anti RV-IgG and IgM was 

done for 240 blood samples after serum separation. Polymerase Chain Reaction (PCR) was done for rubella cDNA via RUB 2 & 7 and RUB 

8 & 11 specific primers and this was sequenced using dye terminator cycle sequencing.

Result : 231(96.25%) of 240 and 4(1.7%) of 231 subjects were positive to Rubella IgG and IgM respectively after assay. PCR band result 

had 320bp on 1kb DNA plus ladder of 0.9µg/lane and live blast of the 320 length sequence result revealed a Rubella membrane 

glycoprotein E1 (Rubella_E1). All subjects that had blood transfusion were positive to Rub-IgG (p=0.566) while 3(1.6%) of 168(88.9%) 

respondents with no blood transfusion were IgM positive (P= 0.537). 61(32.6%) of 67(35.8%) respondent who reported history of rash 

were positive to Rub-IgG (p=0.057) and of 30(22.7%) that has had a miscarriage, 29(22.0%) was positive to Rub-IgG (p=0.731)

Conclusion : Rubella virus membrane glycoprotein E1, an important structural type 1 membrane protein in the entire pathogenesis of 

rubella virus has been confirmed in this locality.

Keywords: Rubella, Parity, seroprevalence, IgM, IgG.
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postnatal life.  

It's a non-arthropod-borne Togavirus and only member of 

the genus Rubivirus. It's an enveloped ssRNA circular or 

oval shaped virus of 60nm in diameter and nucleocapsid of 

33nm symmetry thought to be icosahedral but virus 

particle has a pleomorphic appearance. Rubella is a +ve 40S 

RNA virus consisting of 3 structural proteins. The outer 

membrane is a host derived lipid bilayer containing 

specialized glycoproteins (E1: 58kDa and E2: 42-46kDa). 

Rubella virus matures and buds off from infected cells 

either at the plasma membrane or at the internal 

membranes depending on the cell type. It proceeds to 

enter adjacent uninfected cells by a membrane fusion 

process in the endosome and this is directed by E1-E2 

heterodimers. The heterodimer formation is crucial for the 





The method of dye termination technique was employed 

using the quick start kit procedure according to Bechman 

coulter dye terminator cycle sequencing. and This involves 

the labeling of the chain terminator ddNTPs which permits 

sequencing in a single reaction rather than four reactions 

as in the labeled-primer method. Each of the four 

dideoxynucleotide chain terminator was labeled with 

fluorescent dyes emitting light at different wavelengths. 

The resulting sequence was subjected to live blast at 

National Center for Biotechnology Information (NCBI). 

Table I : Rubella IgG & IgM status in relation to history of rash among respondents

Data entry and Analysis

Results were compiled and analyzed via use of Statistical 

package for the Social Science (SPSS) version 17 software 

package at statistical significance level of p<0.05.

Ethical consideration

The ethical clearance was granted by the Federal Medical 

Center Ethical Review Committee.  Informed consent was 

obtained from subjects after careful explanation of the 

study. 

HISTORY OF RASH Total P values

NO YES

RUBELLA Igm NEGATIVE (%) 1(0.5) 4(2.1) 5(2.7) 0.057

POSITIVE (%) 118(63.1) 61(32.6) 179(95.7)

EQUIVOCAL (%) 1(0.5) 2(1.1) 3(1.6)

Total (%) 120(64.2) 67(35.8) 187(100.0)

RUBELLA Igm NEGATIVE (%) 116(63.7) 63(34.6) 179(98.4) 0.446

POSITIVE (%) 2(1.1) 0(0.0) 2(1.1)

EQUIVOCAL (%) 1(0.5) 0(0.0) 1(0.5)

Total (%) 119(65.4) 63(34.6) 182(100.0)
2P< 0.05 is significantly different: X - chi square “(IgG) = 5.722 (IgM) = 1.615”

Total P values

NO YES

RUBELLA IgG NEGATIVE (%) 6(3.1) 0(0.0) 6(3.1) 0.566

POSITIVE (%) 165(84.6) 21(10.8) 186(95.4)

EQUIVOCAL (%) 3(1.5) 0(0.0) 3(1.5)

Total (%) 174(89.2) 21(10.8) 195(100.0)

RUBELLA IgM NEGATIVE (%) 165(87.3) 21(11.1) 186(98.4) 0.537

POSITIVE (%) 3(1.6) 0(0.0) 3(1.6)

Total (%) 168(88.9) 21(11.1) 189(100.0)
2P< 0.05 is significantly different: X - chi square “(IgG) = 1.139 (IgM) = 0.381”

BLOOD TRANSFUSION (%)

Total P values

NO YES

RUBELLA IgG NEGATIVE (%) 4(3.0) 1(0.8) 5(3.8) 0.731

POSITIVE (%) 96(72.7) 29(22.0) 12594.7)

EQUIVOCAL (%) 2(1.5) 0(0.0) 2(1.5)

 Total (%) 102(77.3) 30(22.7) 132100.0)

RUBELLA IgM NEGATIVE (%) 96(75.6) 29(22.8) 125(98.4) 0.438

POSITIVE (%) 2(1.6) 0(0.0) 2(1.6)

 Total (%) 98(77.2) 29(22.8) 127(100.0)
2P< 0.05 is significantly different: X - chi square “(IgG) = 0.625 (IgM) = 0.601”

HISTORY OF MISCARRIAGE (%)

Table II : Rubella IgG & IgM status in relation to history of blood transfusion among subjects 

Table III : Rubella IgG & IgM status in relation to history of miscarriage among respondents
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Table IV: Rubella virus glycoprotein sequence

Sequence result 

gcacggacaactcgaggtccaggtcccgcccgaccccggggacctggttgagtacattatgaattaca

ccggcaatcagcagtcccggtggggcctcgggagcccgaattgccacggccccgattgggcctccccg

gtttgccaacgccattcccctgactgctcgcggcttgtgggggccacgccagagcgcccccggctgcgc

ctggtcgacgccgacgaccccctgctgcgcactgcccctggacccggcgaggtgtgggtcacgcctgtc

ataggctctcaggcgcgcaagtgcggactccacatacgcgctggac

Amplified product

320bp

 

 

400bp

300bp

200bp

100bp

-ve        1           2    3         4        5          6         7         8          9         M 

320bp

 

Plate 1: Rubella virus expression under UV transilluminator. 
(Expression of rubella virus protein on gel electrophoresis viewed 
under UV transilluminator. The bands shown are at 320bp on 
comparison with standard Molecular weight markers of 1kb DNA 
plus ladder of 0.9µg/lane.)
-ve= Negative control
M = Molecular weight marker
Lane 1-9= R1, R2, R3, R4, R5, R6, R7, R8, R9.

Results :

A total of 240 subjects were enrolled for this research and 

out of this consenting patient, only 6 (2.50%) patients 

tested negative to Rubella IgG after assay (i.e. have not 

been exposed to the virus), 3 (1.25%) were equivocal while 

the remaining 231 (96.25%) IgG positive samples were 

assayed for Rub-IgM and 4 (1.7%) subjects were positive. A 

100%. Cross tabulation of history of rash showed that 

61(32.6%) from 67(35.8%) subjects that could recall history 

of rash were Rub-IgG positive while 118(63.1%) from 

120(64.2%) subjects that said otherwise were positive 

(p=0.057) and rubella IgM samples were only recorded 

among subjects without history of rash (p=0.446) “Table I”.

 A 100% IgG positivity was recorded in the subjects that had 

history of blood transfusion i.e. 21(10.8%) while those 

without had 165(84.6%) positivity. Three (3) subjects with 

no history of blood transfusion were IgM positive (Table II).

In Table III, 29(22.0%) of 30(22.7%) that has had 

miscarriage and 96(72.7%) out of 102(77.3%) without 

history of miscarriage were positive to rubella IgG 

(P=0.731) while 2(1.6%) of 98(77.2%) without history of 

miscarriage were positive to rubella IgM (p=0.438).

Plate 1 expresses the molecular weight of rubella virus 

genome using Rub2&7 and Rub8&11 specific primers in 

subject serum. Rubella virus was detected in all the 

subjected samples which were previously positive to 

both/either IgG and IgM assay. The resulting bands are at 

320bp after been compared with the standard at 100bp 

intervals. Sequence result after live blast confirmed an E1 

membrane glycoprotein of Rubella virus of Togaviridae 

family (Rubella_E1).

Discussion :

Although most respondents couldn't recall any previous or 

current incidence of rash and “p- value” was statistically 

insignificant (p>0.05), high seropositivity was recorded and 

this is not surprising since one of the features of the 

infection is passing unnoticed due to its symptom 

similarities to other infections in our locality such as the 

common cold. Asymptomatic carriers have also been 
9reported in other studies  and also in consistent with 

10Obijimi et al.,  stating that only one subject could recall a 

history of rash with two subjects having a member of the 

family with rash and yet increased seropositivity was 

recorded. Pregnant women whose sera tested positive for 

rubella virus-specific IgM antibodies had no history of 

pregnancy loss. This is however not statistically significant 

(p=0.438).

Another factor that was considered is blood transfusion 

because most blood transfusion doesn't require screening 

for rubella virus and with the high prevalence rate in our 

locality, transmission via blood can't be ruled out since 

body immunity in form of immunoglobulin G persists 

throughout life time after initial exposure to the virus. Out 
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of 195 subjects that responded to the question regarding 

blood transfusion, 186 (95.4%) tested positive and among 

this, 21 (10.8%) have had blood transfusion and all tested 

positive. It's logical to assume that other predisposing 

factors could be in play since route of blood transfusion 

may not have been directly pointed in the result but that 

doesn't rule out the fact that those subjects could have 

been infected via blood route. Further confirmation could 

be deduced from the rubella IgM result cross referenced 

with the history of blood transfusion where none of the 

subjects were positive implying that they were not 

undergoing a current infection and this is in line with the 

fact that their blood transfusion was also in the past. This 
12corroborate to an earlier report by Junaid et al.,  however, 

it's not statistically significant (p=0.381). (p>0.05).

It's established that rubella virus infection could result in to 

loss of pregnancy in form of miscarriage or still birth. Of the 

total respondent to this, 30 of the 132 subjects have had 

miscarriage. The result from the cross reference of Rubella 

IgG status to miscarriage shows that 29 (96.7%) out of the 

30 had been exposed to rubella virus however, 1 (3.33%) 

negativity to rubella IgG shows that all the miscarriage 

can't be linked to rubella viral infection since some other 

medical or non-medical factors could be involved to cause 

same effect. The remaining patients without history of 

miscarriage and yet tested positive to rubella IgG could be 

because they were not pregnant during the time of 

infection or the stage of the pregnancy might have passed 

the period were the virus can significant affect the fetus 

(pregnancy). Result from further test showed that all the 

women that have had a pregnancy loss were negative to 

current rubella infection (IgM) which could only mean that 

they had been exposed before and thus the positive result 

for IgG and not for IgM. It was also noticed that the 2 

subjects that tested positive to rubella IgM had not 

experience any pregnancy loss before which might explain 

why they had no previous history of rash and this conforms 
11to a report by Agbede et al.,  in UITH were the 3 pregnant 

women whose sera tested positive for rubella virus-specific 

IgM antibodies had no history of pregnancy loss. This is 

however not statistically significant (p=0.438). “p>0.05”

 Question regarding blood transfusion, 186 (95.4%) tested 

positive and among this, 21 (10.8%) have had blood 

transfusion and all tested positive. It's logical to assume 

that other predisposing factors could be in play since route 

of blood transfusion may not have been directly pointed in 

the result but that doesn't rule out the fact that those 

subjects could have been infected via blood route. Further 

confirmation could be deduced from the rubella IgM result 

cross referenced with the history of blood transfusion 

where none of the subjects were positive implying that 

they were not undergoing a current infection and this is in 

line with the fact that their blood transfusion was also in 

the past. This corroborate to an earlier report by Junaid et 
12al.,  but however, it's not statistically significant (p=0.381).

Molecular analysis of the subject sera under UV 

transilluminator confirms the presence of rubella virus 

genetic material (DNA) via its molecular weight shown at 

320bp which is in range with other molecular study on 
13rubella virus by Maria et al.,  on simultaneous detection of 

Measles virus, Rubella virus and parvovirus B19 were she 

had 320bp for rubella virus under UV transilluminator. 

Results from DNA sequencing of 320 letter product 

submitted to NCBI live blast search confirmed the rubella 

virus E1 membrane glycoprotein, a sole member in the 

genus Rubivirus of Togaviridae family. The virus consists of 

40S genomic RNA and a single species of capsid protein 

which is enveloped within a host-derived lipid bilayer 

containing two viral glycoproteins, E1 (58kDa) and E2 (42-

46 kDa). Rubella virus matures and buds off from infected 

cells either at the plasma membrane or at the internal 

membranes depending on the cell type. It proceeds to 

enter adjacent uninfected cells by a membrane fusion 

process in the endosome and this is directed by E1-E2 

heterodimers. The heterodimer formation is crucial for the 

transport of E1 out of the Endoplasmic reticulum to the 

Golgi and plasma membrane. This is in correlation with 
14, 15earlier reports  from Conserved Domain Database (CDD) 

for the functional annotation of proteins.

The E1 has been shown to be a type 1 membrane protein 

that is rich in cysteine residues with extensive 
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intramolecular disulfide bonds and has been implicated in 

the pathogenesis of the virus such as facilitating the fusion 

of viral envelope to endosomal membrane via 
16conformational changes induced by PH 6.0 , studies by 

17, 18 Hobman et al., reveals that it carries specific signals as 

heterodimer with E2 to direct the insertion of viral protein 

in to endoplasmic retriculum and further into golgi 

complex. The E1 transmembrane has also been revealed to 

play a critical role in the very late stage of virus budding in 
19other research .

Conclusion and Recommendation :

Rubella_E1 membrane glycoprotein is a very important 

structural protein in the successful pathogenesis of rubella 

virus and detection of this glycoprotein in the subject 

serum is evident of the presence and continuous 

transmission of the virus. Also, it can be conclusively 

deduced that in addition to other established risk factors, 

blood transfusion is another important route of rubella 

virus transmission that requires attention via screening 

before transfusion. 

It is most appropriate for the Nigerian government to add 

Rubella vaccination to her immunization policy to cull the 

virus once and for all like other countries. It is not of strange 

occurrence were viruses becomes more virulent and 

resistant due to mutation caused by different host 

immunity reactions to the invading antigen and its 

continuous localized transmission.  
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Introduction :

Advances in medical science and technology have 

prompted the establishment of many highly specialized 

units Intensive Care Unit (ICU) providing intensive patient 

care. Intensive care unit (ICU) cater to patients with the 

most severe and life threating illness and injuries that 

require constant close monitoring and support from 

specialized equipment and medications in order to 

maintain normal body functions. In the recent years there 

has been increasing awareness of the fact, diseases, 

treatment and events such as surgery or the experience of 

critical care often have significant and persistent 

consequences for the cognitive and psychological 

functioning. Critically ill 

patients often report they 

h a v e  e x p e r i e n c e  

psychological distress, 

including anxiety and fear 

during treatment in ICU.

Until recently critical care 
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Abstract :

Delirium is extremely common in intensive care unit (ICU) patient due to comorbidity, critical illness and iatroogenesis. This 

complication of hospital stay is extremely hazardous in older persons and is associated with prolonged hospital stays. yet ICU nurses and 

physicians are usually unaware of the presence of hypoactive delirium and only recognize this disturbance in agitated patients 

(hyperactive delirium).The aim of the study was to assess the existing knowledge of ICU staff nurses regarding ICU delirium and to assess 

the effectiveness of structured teaching programme on the knowledge of ICU staff nurses regarding ICU delirium. An evaluative 

approach with one group Pretest Posttest design was used for the study. Fourty samples were selected by using non-probability 

purposive sampling method, in selected hospitals of Udupi District. The collected data were analyzed using descriptive and inferential 

statistics. A significant difference between Pretest and Posttest knowledge was found (t=23.95, p=<0.0001). The study findings showed 

that there significant increase in posttest knowledge of ICU staff nurses regarding ICU delirium. The nurse can identify the delirium early 

and prevent the complication by treating well in advance.  

Keywords: Knowledge questionnaire, structured teaching program (STP)

Manipal University,
Karnataka 576 104, India.     

monitoring pulmonary, cardiac and renal dysfunction as a 

source of morbidity in ICU patients but has underestimated 
1the impact of Brain Dysfunction . ICU Delirium in the 

intensive care unit is a serious problem that has recently 
2attracted much attention . ICU Delirium is a common 

manifestation of Acute Brain Dysfunction in Critically ill 
3patients . ICU Delirium is a transient, usually reversible 

cause of cerebral dysfunction and manifestation of 

cognitive deficits in arousal (Hyperactive Delirium, 

Hypoactive Delirium and Mixed Delirium) with clinically 
4wide range of Neuropsychiatric abnormalities . ICU 

Delirium is widely prevalent during critical care illness and 

places patient at greater risk for development of Cognitive 
5impairment and increased mortality . 

As the number of intensive care units and the number of 

people in them grow, ICU delirium is perforce increasing as 

a problem. An Intensive Care Unit can be very intimidating 

place for a patient. Shrill alarms, lights slashing from 

machines intermittently and unpleasant odors, patients 

can make little sense of this strange and over whelming 
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environment. Critical care Units are busy places where 

generally the focus is on physical care despite the holistic 

approach emphasized in modern Nursing.  Nurses are in 

close contact with patient and they are in the best position 

to provide support to them. The skillful ICU Staff Nurses 

make the patients feel safe and comfortable throughout 

the treatment. ICU delirium is a serious, highly frequent, 

complication in ICU patients. It is being defined as a 

transient organic mental syndrome characterized by a 

disturbance in an awareness cognition and attention. 

Motor unrest, sleep problem, anxiety and agitation, are 
6characteristic features of delirium .  

A delirium is a serious high frequency complication in 

intensive care unit Intensive care Unit patients. The 

consequences of this complication range from high 

morbidity and mortality to greater need for nursing care. 

ICU delirium is a common cause for psychotic symptoms 

like thought disorders. Despite these, delirium is often not 

recognized and there for not treated. Another study was 

conducted to know regular and systemic assessment of ICU 

Delirium by ICU Nurses with knowledge of Delirium was 

necessary, as more than 60% of the patients with ICU 

Delirium are missed by staff nurses and more than 70% by 
7Physicians . Agitation and violent behaviors, due to severity 

of illness, frequent use of sedation and analgesia, and lack 

of verbal communication, it may be difficult to assess 
7Delirium in critically ill patients . A study was conducted on 

review of prevention of Delirium should always be 

foremost in diagnosis & treatment of Delirium patients in 

ICU, USA. The study showed value of nursing in preventing 

Delirium is evident. When nurses apply knowledge of 

potential causes, co-ordinate with other members of 

health team & initiate prompt actions for treatment of 

Delirium & reducing signs and symptoms. The study 

concluded that nurses are the one who recognize the need, 

assistance via psychiatric consultations, observations & 
8management to ensure quality of care.

Material and Methods :

An evaluative approach with one group pretest post test 

design was used to assess the existing knowledge regarding 

 

ICU delirium and find the effectiveness of structured 

teaching programme on knowledge regarding ICU delirium 

among 40 ICU staff nurses working in selected hospital of 

Udupi District. Purposive sampling technique was used to 

select the samples. The prevalidated structured knowledge 

regarding prevention on ICU delirium questionnaires 

(reliability r=0.79), were administered to obtain data from 

the samples. Structured teaching programme on 

prevention of ICU delirium was given after assessment of 

pretest knowledge score. After eight days of intervention, 

investigator administered the posttest to assess the level of 

knowledge questionnaire. The collected data were 

analyzed using descriptive and inferentional statistics.

Results :

Sample characteristics

Majority of ICU staff nurses are (85%) belonged age group 

of 21-25yrs. Majority (90%) of the study sample were 

females, and (75%) staff nurses were belongs to Hindu 

religion. Most of the staff nurses (85%) had the total 

working experience 1-5yrs. Majority(60%) of the staff 

nurses had<1yr experience in ICU.

Table1. Frequency and percentage of pre test and post test 
knowledge scores groups of ICU staff nurses regarding ICU 
delirium.                                                                                        n=40

Score range Pretest score Post test score

f % f %

Good (16-25) 3 7.5 40 100.0

Average (8-16)   30 75.0 -- --

Poor (0-8)    7 17.5 -- --

Maximum possible score= 25

The data presented in table 2 shows that in the pretest majority of 
them (75%) had average knowledge, whereas in posttest all the 
participant nurses (100%) had gained good knowledge. This 
indicates that Structured Teaching Programme has been an 
effective method of increasing   knowledge of ICU staff nurses 
regarding ICU delirium.

Table 2: Comparison of mean pretest and posttest knowledge 
score of ICU delirium among ICU staff nurse.                             n=40

Variance Mean Standard t- value p-value

deviation

Pretest knowledge score 11.5 3.58

Posttest knowledge score 23.92 1.43 23.95 0.0001

Table 2 depict that paried't' test was done to determine the 
difference between mean pretest and post test scores, 't' value 
was 23.95 which indicates there is significant difference it mean 
pretest and posttest knowledge scores (P=0.0001).
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Discussion :

The pretest showed that majority (75%) of nurse had 

average knowledge; whereas in post test revealed that all 

participants (100%) acquired good level of knowledge 

scores. Thus, it is interpreted that structured Teaching 

Programme improved the knowledge of ICU delirium. A 

study was conducted in New England Medical Center 

among 50 ICU staff  nurses from two different 

hospitals(University medical and community teaching), to 

measure the impact of simple education intervention on 

ICU delirium and result showed that, knowledge on 

d e l i r i u m  w a s  s i g n i f i c a n t l y  i n c r e a s e d  a f t e r  
9education.(p<0.0005) , it support the present finding of the 

study. The impact of a model of education to improve 

knowledge and recognition of delirium in older patients by 

register nurses through online learning intervention 

among treatment and control group were positive. The 

intervention group scores were higher and the change over 

time result was statistically significant. (t=3.78m p=0.001). 

The benefits of using this type of educational delivery 

platform in terms of flexibility, overcoming distance 
10barriers, cost effectiveness and active participation.  

Conclusion :

The major conclusions drawn on the basis of finding of the 

study were, majority (75 %) nurses who were working in 

the ICU had average knowledge of ICU delirium. After 

providing the structured teaching programme they have 

significantly increased their knowledge. It can help the 

nurses to identify the ICU delirium and treat the patients in 

advance. A simple composite educational intervention 

incorporating theory rapidly improves the capacity for ICU 

nurses to perform delirium assessment in a standardized 

fashion without a detrimental effect on accuracy. A 

standardized approach to identifying delirium in ICU 

patients should be incorporated in the education of critical 

care nurses. Finally, educational initiatives focused on 

improving the ability of bedside clinicians to assess 

delirium are at least as important as those for the 

assessment of pain and sedation, and should be part of any 

ICU patient improvement effort.
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Introduction :

Food security is defined as “Access by all people at all times 
1,2,3to enough food for an active, healthy life” . Food security 

includes at a minimum: the ready availability of 

nutritionally adequate and safe foods, and an assured 

ability to acquire acceptable foods in socially acceptable 

ways (e.g., without resorting to emergency food supplies, 

scavenging, stealing, or other coping strategies).” Food 

insecurity is defined as “limited or uncertain availability of 

nutritionally adequate and 

safe foods or limited or 

u n c e r ta i n  a b i l i t y  to  

acquire acceptable foods 

in socially acceptable 

ways.” Hunger is “the 

u n e a s y  o r  p a i n f u l  

sensation caused by a lack 

Original Article

Access this article online

Quick Response Code

FOOD SECURITY AND NUTRITION CONSUMPTION AMONG 
HOUSEHOLDS IN THE SEMI-URBAN FIELD PRACTICE AREA OF

K.S. HEGDE MEDICAL ACADEMY, MANGALORE : A PILOT STUDY
1 2 3 4

Nishanth Krishna K , Rashmi Kundapur , N Udaya Kiran  & Sanjeev Badiger
1 2 3 4Postgraduate, Associate Professor, Professor & HOD, Professor, Department of Community Medicine,

K.S. Hegde Medical Academy, Nitte University, Mangalore, Karnataka, India.

Correspondence :
Nishanth Krishna K

Department of Community Medicine, K.S. Hegde Medical Academy, Nitte University, mangalore – 575 018, Karnataka, India.
E-mail : nishukrishna@hotmail.com

Abstract :

Introduction: Food security is defined as “Access by all people at all times to enough food for an active, healthy life”.  The deprivation of 

basic need represented by food insecurity and hunger are possible precursors to nutritional, health, and developmental problems

Objectives: To assess the food security and the pattern of nutrient intake among the households of field practice areas and to describe 

the relationship between food security with various socio demographic factors and select diseases like diabetes and hypertension.

Methodology: A cross sectional study was conducted in households of Kuthar and Manjanady villages of Dakshina Kannada district from 

June- August 2014. The Food Security Core-Module Questionnaire in the Guide to Measuring Household Food Security (Revised 2000) 

prepared by United States Department of Agriculture was used in this study. The questionnaire was translated to local languages 

(Kannada and Malayalam) and linguistic validation was done. The data was analysed using SPSS software.  

Results: Around 53% of the houses studies were food secure followed by households with food insecurity with no hunger. Majority of 

the houses had carbohydrate and protein as their predominant nutrient intake. Majority of the households spending 26-50% of the total 

income on food were food secure. Among the food secure households, diabetes was present in nearly half the houses

Conclusions: The study area does not have hunger as a problem but still food insecurity exists, with upto 50% of income spent on food.  

Keywords: food security, nutrition consumption pattern, diabetes, hypertension

of food. The recurrent and involuntary lack of access to 

food and hunger may produce malnutrition over time. 

Hunger is a potential, although not necessary, 

consequence of food insecurity.” Food insecurity and 

hunger are conditions resulting from financial resource 

constraint. Hunger can occur in many situations, including 

dieting and being too busy to eat. But USDA considers only 

the insecurity caused due to financial constraints or non-
1.availability

Food insecurity has been associated with poverty, 

unemployment, poor access to education among others. 

Experience of food insecurity when measured alongside 

anthropometric, dietary and socio demographic data, can 

provide insight on vulnerabilities and can help in the 

planning of relevant interventions to target food insecurity 

populations. Poverty and food insecurity may be the root 

cause for both under nutrition and overweight, although 
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4apparently paradoxical.

Poverty and inability to purchase adequate food leading to 

under nutrition and micronutrient deficiencies persist even 

today among the poor segments of population5. There is 

disproportionate impact on food and nutrition security on 

those who can least afford it. Rising food costs, along with 

other shocks such as drought, floods and economic crises 

can have a major impact on food and nutrition security. The 

most vulnerable households are the rural households and 
6the female-headed households' .

According to the most recent survey done by FAO, in 2011-

13, a total of 842 million globally people were estimated to 

be suffering from chronic hunger, regularly not getting 

enough food to conduct an active life. Even though in 

developing regions the per capita availability of fruits, 

vegetables, livestock, vegetable oils, and hence diet, has 

increased, the benefit is not fully evident in Africa and 

South Asia. In India, in 2011-2013, the total number of 

people undernourished was 213 million as compared to 

227 million in 1990-92 and 240 million in 2000-022.

According to the National Food Security Bill, 2013, every 

person belonging to priority households, shall be entitled 

to receive five kilograms of food grains per person per 

month at subsidised prices from the State Government 

under the Targeted Public Distribution System. Also the 

pregnant and lactating women and children receive 

supplementary nutrition through the anganwadi. If the 

entitled food grains are not supplied, the person is eligible 
7for allowance under this act.

Review of the progress towards food security in India show 

that in food production and household access to food (low 

hunger rates) India has fared well, in U5MR India compares 

well with developing countries with similar health profile, 

and in underweight in under five children India fares poorly 
5with rates comparable to that of Sub-Saharan Africa.

Since not many studies have been done on this topic in 

India and since food security is one of the indicators of 

malnutrition, and the food security is usually under 

reported, this study was undertaken to assess the food 

security among the households in Kuthar and Manjanady 

villages in Mangalore, to determine the pattern of nutrient 

intake among the households and to describe the 

relationship between food security with various socio 

demographic factors and select diseases like diabetes and 

hypertension

Methodology

 A cross-sectional study was done between 1 June 2014 and 

31 August 2014 by purposively sampling 35 households in 

Kuthar and Manjanady, the field practice area of K.S.Hegde 

Medical Academy under the GRAMA KSHEMA project.

Method of data collection:

The Food Security Core-Module Questionnaire in the 

Guide to Measuring Household Food Security (Revised 

2000) prepared by United States Department of 

Agriculture1 was used in this study. The questionnaire was 

translated to local languages (Kannada and Malayalam) 

and linguistic validationwas done by back translating to 

English.  

The data was collected by door to door, interview method. 

The students pursuing 2nd year MBBS in K.S. Hegde 

Medical Academy, Mangalore were recruited for 

questionnaire administration after adequate orientation. 

The data was collected after taking verbal consent for 

participation in the study.

The households were divided into Above poverty line (APL) 

or Below poverty line (BPL) as per the standards prescribed 

by the Tendulkar committee8. Socio-economic status was 

determined according to modified B G Prasad classification 
'– 9of 2013 . If a household consumes predominantly a rice 

based diet atleast twice a day for more than 4 days a week 

with very little consumption of sources of other nutrients, 

it was said to have a carbohydrate predominant diet. If the 

household consumes meat/ other dietary sources of 

proteins atleast 4 days a week along with carbohydrate 

sources, the household was said to have proteins with 

carbohydrate predominant nutrition. If the household 

consumes meat/ other sources of proteins at least 4 days a 

Keywords :  food security, nutrition consumption pattern, diabetes,
hypertension - Nishanth Krishna K
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week, they were categorised to have adequate protein 

intake. Only known cases of diabetes and hypertension 

were considered in this study as no diagnostic tests were 

done.  

Statistical analysis:

Data entry and management was done in excel. The data 

sets were transferred into SPSS version 20.0 after data 

cleaning and recoding with data definitions.  Chi square 

test was done to check for significance. Percentages were 

calculated to represent the data. 

Ethical Considerations

The following ethical issues were considered for this study:

1. There was no physical harm for the participants as there 

was no intervention.

2. Confidentiality will be maintained throughout the study 

by coding the data and anonymity.

3. Verbal consent was obtained from all the participants 

before enrolling into the study.

Results: 

A total of 35 households were interviewed in the two 

villages. Majority of the households belonged to the 

Muslim religion and children were present in 67% of the 

households. About one third (34%) of the families 

belonged to the BPL category and majority (31%) of the 

households belonged to Class IV SES followed by Class V 

SES according to B G Prasad classification 2013 standards. 

60% of the households spent 26-50% of their per capita 

income for procuring food.( Table 1) 

Almost half the households (51%)were found to be food 

secure followed by the households with food insecurity 

with no hunger and food insecure with moderate hunger. 

None of the households surveyed had the most severe 

form of food insecurity i.e. food insecurity with severe 

hunger. (Fig 2)

Table 1 : Table showing the basic demographic data of the 
households

Table 2 : Table showing the nutrient intake among the households.

Frequency Percentage

A] Predominant Nutrient intake

Carbohydrate 17 48.6

Protein and carbohydrate 18 51.4

Total 35 100

B] Protein Intake

Adequate 19 54.3

Inadequate 16 45.7

Total 35 100

Frequency Percent

 A] Religion

Hindu 13 37.1

Muslim 20 57.1

Christian 2 5.7

Total 35 100

B] Presence of Children in the house

Present 24 68.6

Absent 11 31.4

Total 35 100

C] APL/ BPL

BPL 12 34.3

APL 23 65.7

Total 35 100

D] Socio economic Status

Class V 10 28.6

Class IV 11 31.4

Class III 8 22.9

Class II 4 11.4

Class I 2 5.7

Total 35 100

E] Percentage of Per capita income spent on food

<25 7 20

26-50 21 60

51-75 4 11.4

>75 3 8.6

Total 35 100

Keywords :  food security, nutrition consumption pattern, diabetes,
hypertension - Nishanth Krishna K



Figure 1 : Pie chart showing Household Food security.
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Nearly half the households have a predominantly carbohydrate 
rich diet and have inadequate protein intake. As shown in fig 2, 
diabetes was present in around 29% of the households and 
hypertension in 40% of the households.  

Figure 2 : Bar diagram showing non communicable disease profile 
among the households
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Table 3: Table showing the food security in relation to the various factors

Food Secure Food Insecure

with no hunger with moderate hunger

A] Region

Kuthar 7(43.8%) 4(25%) 5(31.2%)

Manjanady 11(57.9%) 6(31.6%) 2(10.5%)

Total 18(51.4%) 10(28.6%) 7(20%)

B] Religion

Hindu 38.50% 30.80% 30.80%

Muslim 60.00% 30.00% 10.00%

Christian 50.00% 0.00% 50.00%

Total 51.40% 28.60% 20.00%

C] Presence of Children

Present 12(50%) 7(29.2%) 5(20.8%)

Absent 6(54.5%) 3(27.3%) 2(18.2%)

Total 18(51.4%) 10(28.6%) 7(20%)

D] APL/ BPL

BPL 6(50%) 1(8.3%) 5(41.7%)

APL 12(52.2%) 9(39.1%) 2(8.7%)

Total 18(51.4%) 10(28.6%) 7(20%)

E] Socio economic class

Class V 4(40%) 1(10%) 5(50%)

Class IV 6(54.5%) 4(36.4%) 1(9.1%)

Class III 5(62.5%) 2(25%) 1(12.5%)

Class II 1(25%) 3(75%) 0

Class I 2(100%) 0 0

Total 18(51.4%) 10(28.6%) 7(20%)

F] Percentage of Per capita income spent on food

<25 4(57.1%) 3(42.9%) 0

26-50 12(57.1%) 3(14.3%) 6(28.6%)

51-75 2(50%) 2(50%) 0

>75 0 2(66.7%) 1(33.3%)

Total 18(51.4%) 10(28.6%) 7(20%)

Food Insecure

APL/ BPL status was the only statistically significant measure found. None of the other determinants were 
statistically significant. 
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Figure 3 : Bar diagram showing the nutrient intake and presence of non-communicable disease 
in relation to food security
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Figure 4 : Bar diagram showing the nutrient intake and presence of non-communicable disease 
in relation to the percentage of per capita spent on food

Figure 5: Bar diagram showing the nutrient intake and presence of non-communicable disease 
in relation to the socioeconomic status
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Fig 3, 4, 5 and Table 3 show that a few families belonging to 

BPL category and Class IV and V SES spent more than 50% of 

their income on carbohydrate predominant diet and were 

still food insecure with or without hunger. It was also 

observed that the APL families spending less than 25% of 

per capita income on food were food insecure and also 

relied predominantly on carbohydrate rich diet and also 

diabetes was more common among them.

Discussion: 

In our study, we found that around 50% of the households 

were food secure. It is similar to the findings of the study 

conducted by MoloudPayabet al. 10 But unlike in their 

study, where they found food insecure households with 

severe hunger, our study sample had no severe form of 

food insecurity. The percentage of food insecure 

households without hunger was also almost similar in that 

study. The findings regarding food security was almost 
–11similar to the percentage found by a previous study.

But the results found in our studies are different from the 
'' 12reviews conducted by John Cook et al  and the study 

–  ––13conducted by Seligman et al , where they found lower 

levels of food insecurity than the present study. This might 

be because these studies were done in US where the 

standards of living are better. 

The results were also different from the findings of M. 
' 15Mohamadpour 14 and those of Oberholser and Tuttle  

where they found that food insecurity levels were higher in 

the households than the present study. This might be 

because the former study participants had more number of 

children in the family which is not the case in our study 

area. The latter study was done among low income families 

only and this might be the reason for the high food 

insecurity. The study conducted by Judith E Neteret al16 

also had higher levels of food insecurity in all categories 

than the present study. The reason for this too might be 

due to the fact that it was done among low income families.  

In the study conducted by Payabet al10, 83% of the high SES 

families were food secure. In this study, we found that 

100% of the class I SES households were food secure but 

only 25% class II SES households were food secure. This 

might be because of the fact that the rest 75% of the 

families, who have the mildest form of food insecurity, 

spend less than 25% of their per capita income on food. If 

they channel more income towards food, this problem can 

be solved.

We did not find much difference in the presence of food 

insecurity among households with or without children 

unlike Judith E Neteret al16who found that food insecurity 

was higher among the households with children, the 

reason possibly being the study being done among low 

income families.

Nearly half the households in our study area had a 

carbohydrate rich diet. This might be due to the reason that 

rice is the staple diet in coastal Karnataka. Other nutrient 

deficiencies may be caused due to foodinsecurityand 

inadequate consumption of certain foods as suggested by a 

research17. 

Most of the determinants were found to be statistically not 

significant in this study. This might be due to the small 

sample size in the present study.    

The prevalence of diabetes was slightly higher among the 

food secure households in our study, though by a very small 
––––––––18,19margin. Few other studies have found that the odds 

of the food insecure getting diabetes was higher. In a 

review by Barbara A Laraia et al20, the findings of chronic 

diseases being more common in food insecure is 

contradictory to the findings of the present study. This 

might be due to the fact that Indians are more prone for 

non-communicable diseases like diabetes. We could not 

find any study conducted in India regarding this to compare 

our results with.   

Limitations of this study were that it was done on a small 

sample and purposive sampling was done. As this was a 

pilot study, asimilar study is being planned on a larger scale 

with better representation of the households so asto get a 

better picture and the results published at a later date. 
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Conclusion :

Food insecurity was more common among the households 

belonging to socioeconomic status class IV and V and also 

among the higher SES households who spend very little for 

obtaining food. Carbohydrate predominant diet was seen 

among half the households with inadequate protein 

intake. Non communicable disease profile was more 

common among the food secure households.   

Recommendations :

It was observed in our study that a few families belonging 

to BPL category and Class IV and V SES spent more than 50% 

of their income on carbohydrate predominant diet and 

were still food insecure with or without hunger. The 

nutritional programmes should be aimed at such 

households so as to improve their food security. Also the 

families can be motivated to cultivate vegetables in their 

kitchen gardens. This will facilitate more spending on major 

nutrient sources. It was also observed that the APL families 

spending less than 25% of per capita income on food were 

food insecure and also relied predominantly on 

carbohydrate rich diet and also diabetes was more 

common among them. These households should be 

educated to redirect more expenditure towards obtaining 

food items. Both the groups should be educated on the 

importance of balanced diet so as to provide better 

nutrition and help reduce the NCD burden.
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Introduction :

Children and adolescents with disabilities appear to have 

poorer oral health than their non-disabled counterparts. 

Variable access to dental care, inadequate oral hygiene and 
1disability related factor may account for the difference . 

Studies have shown that children with disabilities are more 

likely to have unmet dental need than any other medical 
2, 3, 4need.

Oral health of the children with disabilities are greatly 

influenced by the severity of impairment and their living 

conditions. Since these 

children have greater 

limitation in performing 

oral hygiene measures due 

to their potential motor, 

sensor y,  inte l lec tua l  

disabilities, they depend 

on their parents and care 
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special health care needs.  The level of knowledge appeared to be low and the parents were not aware of the unique problems faced by 

these children.
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5,6,7 givers for general care including oral hygiene.  But, many 

of the parents /care givers did not have the required 

knowledge or values to recognize the importance of oral 

hygiene and do not  themselves practice appropriate oral 
8  

hygiene and choose proper diet. Hence the study was 

done to determine the parental views, attitudes and 

perceptions of oral health care and treatment 

requirements among children with disabilities attending 

various special schools in Mangalore.

Materials and Methods :

The views and attitudes of the parents were evaluated to 

signify factors related to barriers in providing dental care 

and to investigate parent's expectations and their 

knowledge regarding dental  health based on 

Questionnaire method. The ethical clearance was obtained 

from the ethical committee of A.B Shetty Memorial 

Institute of Dental Sciences, Mangalore, Karnataka.
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Figure 1 : Parents considering dental treatment important as 
medical treatment among various groups.

Figure 2 : Preference of the parents for dental treatment among 
various groups

Figure 4: Obstacles faced by the parents in providing dental 
care 
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Sample design and selection

The study was conducted in 3 special schools in Mangalore 

among the parents of 250 children with disabilities (50- 

mentally retarded children, 50-deaf and mute children, 50-

autistic children, 50-blind children, 50-physically 

handicapped children). Letters explaining the purpose of 

the study and inviting the parents to be interviewed were 

sent to the teachers of the special school along with a 

consent form.

Data collection

All the parents were interviewed at the school, based on a 

25 item pre structured questionnaire and the answers 

were recorded. It was made available in English and 

Kannada. Parents were encouraged to speak freely about 

their feelings, concerns, and beliefs regarding oral health 

and treatment needs of their children.

The questions included sections covering the following 

areas:

· Educational status of parents

· Concerns and awareness regarding oral health and 

treatment needs

· Access to dental services

Statistical Analysis :

Data collected were evaluated by Chi-square tests.

Table 1: Percent of parents considering dental treatment important as medical treatment among various groups.

options

YES NO DON'T KNOW Total

Blind Count 10 35 5 50

% within group 20.0% 70.0% 10.0% 100.0%

Deaf and mute Count 12 38 0 50

% within group 24.0% 76.0% 0.0% 100.0%

Down syndrome Count 20 28 2 50

Group % within group 40.0% 56.0% 4.0% 100.0%

Mentally retarded Count 38 4 8 50

% within group 76.0% 8.0% 16.0% 100.0%

Physically Handicapped Count 50 0 0 50

% within group 100.0% 0.0% 0.0% 100.0%

Total Count 130 105 15 250

% within group 52.0% 42.0% 6.0% 100.0%

Table 2: Statistical analysis of parents considering dental treatment important as medical treatment among various groups

Value Df Asymp. Sig. (2-sided)

Pearson Chi-Square 122.652 8 <0.001

N of Valid Cases 250

Table 3: Percent of various preferences of the parents for dental treatment among the various groups.

Options

GENERAL PEDODONTIST CARE ANY Total

DENTIST TAKER OTHER

Blind Count 38 10 0 2 50

% within group 76.0% 20.0% 0.0% 4.0% 100.0%

Deaf and mute Count 33 2 15 0 50

% within group 66.0% 4.0% 30.0% 0.0% 100.0%

Down syndrome Count 18 0 2 0 20

Group % within group 90.0% 0.0% 10.0% 0.0% 100.0%

Mentally retarded Count 27 0 22 1 50

% within group 54.0% 0.0% 44.0% 2.0% 100.0%

Physically Handicapped Count 35 15 0 0 50

% within group 70.0% 30.0% 0.0% 0.0% 100.0%

Total Count 151 27 39 3 220

% within group 68.6% 12.3% 17.7% 1.4% 100.0%
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Table 4 : Statistical analysis of various preferences of the parents for dental treatment among the various groups.

Value Df Asymp. Sig. (2-sided)

Pearson Chi-Square 76.416 12

N of Valid Cases 220

<0.001

Value Df Asymp. Sig. (2-sided)

Pearson Chi-Square 88.626 12

N of Valid Cases 260

<0.001

Value Df Asymp. Sig. (2-sided)

Pearson Chi-Square 222.417 16

N of Valid Cases 250

<0.001

Table 5 : Percent of parents taking their children for dental check-up at various intervals.

Options

ONCE IN ONCE IN ONCE IN WHEN Total

3 MONTHS 6 MONTHS YEAR NEEDED

Blind Count 0 3 7 40 50

% within group 0.0% 6.0% 14.0% 80.0% 100.0%

Deaf and mute Count 2 3 20 25 50

% within group 4.0% 6.0% 40.0% 50.0% 100.0%

Down syndrome Count 0 4 6 40 50

Group % within group 0.0% 8.0% 12.0% 80.0% 100.0%

Mentally retarded Count 0 10 32 18 60

% within group 0.0% 16.7% 53.3% 30.0% 100.0%

Physically Handicapped Count 10 10 6 24 50

% within group 20.0% 20.0% 12.0% 48.0% 100.0%

Total Count 12 30 71 147 260

% within group 4.6% 11.5% 27.3% 56.5% 100.0%

Options

TRANSPO- LACK OF FINANCIAL INABILITY OFDEBILITATING Total

RTATION  AWARENESS PROBLEM  CHILD TO ILLNESS

EXPRESS

Group Blind Count 2 25 17 2 4 50

% within group 4.0% 50.0% 34.0% 4.0% 8.0% 100.0%

Deaf and mute Count 4 22 14 10 0 50

% within group 8.0% 44.0% 28.0% 20.0% 0.0% 100.0%

Down syndrome Count 2 4 4 22 18 50

% within group 4.0% 8.0% 8.0% 44.0% 36.0% 100.0%

Mentally retarded Count 32 0 12 6 0 50

% within group 64.0% 0.0% 24.0% 12.0% 0.0% 100.0%

Physically Handicapped Count 37 3 3 0 7 50

% within group 74.0% 6.0% 6.0% 0.0% 14.0% 100.0%

Total Count 77 54 50 40 29 250

% within group 30.8% 21.6% 20.0% 16.0% 11.6% 100.0%

Table 6 : Statistical analysis of parents taking their children for dental check-up at various intervals.

Table 7 : Percent of various obstacles faced by the parents in providing dental care for the children.

Table 8 : Statistical analysis of various obstacles faced by the parents in providing dental care for the children.
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Results :

In the survey, the educational status of the parents was 

determined. We observed that 42-48% of the parents were 

graduates and 6- 10 % had completed their post-

graduation. 52 % of the parents had school education of 

class 10 and below.

52 % of the parents considered dental treatment as 

important as medical treatment while 42 % of the parents 

did not consider dental treatment as important as medical 

treatment (Table 1, Figure 1).

69% of the parents  preferred General dentist for dental 

treatment  of their children while 12.3 % of the parents had 

consulted Pedodontist for dental treatment (Table 3, Figure 

2).

57 % of the parents interviewed visited dentist only when 

required or in case of absolute necessity and 27.3 % visited 

dentist once in a year for check-up and only 11% followed a 

regular dental check up every 6 months (Table 5, Figure 3).

56% of the parents reported that their children required 

assistance in brushing and 37 % of the children brushed 

using tooth brush and tooth paste. 80 % of the children 

brushed once daily, only 15 % performed twice daily. 

Powered tooth brush was used by 1.6 % of the children.

In the study we observed that 56.4% of the children were 

cooperative during brushing .18.9% were uncooperative 

with assisted tooth brushing, while 10% were 

apprehensive and 14.3% showed temper tantrums during 

brushing as reported by the parents.

  56 % of the parents felt that their children did not have a 

good arrangement of teeth while 35 % felt they had a good 

arrangement of teeth. When parents were asked about 

their diet preference it was noticed that 20 % of the 

children preferred junk food including sweet 

confectionaries and 52 % of the children were on normal 

diet. Parents revealed that children had difficulty in 

chewing on hard foods, hence they preferred soft diet.

The  obstacles faced by them in providing dental care 

included lack of awareness, transportation and financial 

difficulties, debilitating illness and inability of the child to 

express himself/herself regarding  oral health problems. 

Most of them said that they were not aware of various oral 

health problems and treatment needs for their children 

(Table 7, Figure 4).

 The attitudes of the parents with regard to oral health care 

and treatment needs were evaluated based on a 5 point 

scale.

36 % of the parents agree that their child needs special 

dental care while 11 % disagree and 8 % strongly disagrees.

30 % of the parents strongly agree that primary teeth have 

to be treated while 11 % of the parents disagree and 8.4 % 

strongly disagree.

34 % of the parents agrees to the statement that healthy 

set of teeth affects the child's lifestyle while 11.2 % 

disagrees and 6.4 % strongly disagrees to this statement.

Discussion :

Children with disabilities have the right to equal standards 
9 of health and health care as the general population.  

However there is evidence that they experience poorer 

oral health, have a greater unmet oral health need and less 
10access to screening services than the general public.   'Felt 

stigma' , the shame of having a child with disabilities and 

the fear of being discriminated against, has been shown to 

be more disruptive to children's lives and well-being than 
11 the actual discrimination experienced.  Parents of 

children with disabilities can be isolated, not receiving the 

support and information necessary to enable them to 
12access oral health care.

In India there has been a shortfall of government policies, 

funds to improve the general and oral health of children 

with various disabilities. It was also seen that there was a 

lack of oral health education programs implemented in 

various special school centres.

This paper reports the findings of the views, experiences, 

attitudes and knowledge of parents regarding oral health 

care and treatment needs of children with disabilities.
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All the parents interviewed, were from a variety of 

background and had a spectrum of oral health beliefs and 

different perceptions of oral health care. 52 % of the 

parents did not attend high school and there was 

generalised lack of information about oral health and 
13 treatment requirements. Tsami et al. reported that 

education status of the parents has a positive effect on the 

dental care of persons with special health care needs.

10 The British Society for disability and oral health  has put 

forward that oral health may be a low priority in the context 

of other social and medical challenges and in our survey,  

31 % of the parents agreed that their children require 

special dental care and expressed concerns towards dental 

treatment and medical treatment of the child. However, 

most of the parents prioritized medical treatment over 

dental treatment and hence this showed ignorance and 

preoccupation of the parents with other demanding 

aspects of health care needs in these children.

There was a large variation in opinions among the parents 

regarding preference for dental treatment among the 

children. It was interesting to note that 60 % of the parents 

had no idea about various dental specialities pertaining to 

children's treatment need and requirements. Parents 

preferred visiting dentist only when there is necessity and 

most of them had not experienced professional dental care 

/ consultation till date. This may be due to considerable lack 

of information given to parents regarding oral health 

instructions from other health and social care staffs. Most 

of them have not received or attended oral health 

education programs.

In the survey, parents revealed their concerns about the 

behavioural problems in their children. They felt that this 

would limit dental treatment and would be unmanageable 

during treatment.  Hence they preferred visiting dentist 

only when required.

Studies have shown that differently abled children face 

more complex challenges to oral health, and they may not 

be able to adequately apply techniques to control plaque. 

Hence oral hygiene care becomes the responsibility of 

another person, generally parent or care givers, and they 

are emotionally or intellectually incapable of dealing with 
14health problems among the children.   More than 50 % of 

the children required assistance in brushing and depend on 

parents and care givers for general and dental care. When 

interviewed, parents reported that 56.4% children were 

cooperative, 18.9 % were uncooperative and few were 

either apprehensive or showed temper tantrums during 

assisted brushing. We realised that oral health literacy 

were poor among the parents and they were not aware of 

oral hygiene practices and brushing techniques. Brushing 

was inadequate and 80 % of the children performed 

brushing once daily.

Greatest obstacle faced by most of the parents in rendering 

dental services to their children was lack of awareness 

which was evident from the study. The results of the study 

unveil the lack of knowledge and variant beliefs and 

perceptions of the parents towards oral health and unmet 

dental needs. Transportation and financial problems were 

also barriers faced by the parents in providing dental care.

The study revealed that most of the parents did not know 

the importance of oral health and the unique problems 

faced by the children with disabilities. Parents also 

reported their children have never received professional 

dental care. This also provides opportunity for the dental 

professional to collaborate actively with other health and 

social care professionals to implement screening programs 

to identify children who need immediate attention and 

provide them with fair and convenient care to a 

consistently high standard.

Routine check-up and health education programs can be 

implemented on a regular basis to educate care givers/ 

teachers at special school centres. Hence, teachers, and 

care givers can conduct seminars on health education to 

the parents of children with disabilities.

Conclusion :

The views and attitudes of the parents regarding oral 

health and treatment needs were influenced by a number 

of factors. The level of knowledge regarding oral health 
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appeared to be low and parents were not aware of the 

unique problems faced by these children. It was also noted 

that the parents had not received / attended programs on 

oral health.  One of greatest obstacle faced by the parents 

in providing dental care included lack of awareness, 

financial and transportation facilities.

Recommendation

· Routine dental check-up and implementation of oral 

health education program at special school centres/ 

institutions to upgrade and create alertness regarding 

oral hygiene measures among the parents/care givers of   

differently abled children.

· To emphasize the need for preventive dental care which 

needs to be started at an early age to aim at primary 

dentition and later for the permanent dentition.

· Regular interval screening programs to evaluate oral 

health and treatment needs of differently abled 

children.
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Background :

Stress is an inevitable part of life. Human beings experience 

stress early, even before they are born. Stress is internal or 

external influences that disrupt an individual's normal 

state of well-being. These influences are capable of 

affecting health by causing emotional distress and leading 

to a variety of physiological changes. The body responds to 

stress by releasing stress hormones such as epinephrine 

(adrenaline) and cortisol (hydrocortisone). These 

hormones help women react to a situation in a strong way. 

Stress hormones will increase blood pressure, heart rate 

and sugar levels. Mild stress is beneficial, but long term 

stress is thought to be 

harmful. These changes 

include increase heart 

rate, increasing hormonal 

level; this will lead to 

in crea s e  B M I ,  h ea r t  

disease, depression and 

dysmenorrhea. One of the 
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main reasons why women do not consistently and normally 

ovulate relates to a combination of environmental, 

nutritional, or emotional stress –induced eating and 

weight gain. Some studies revealed that high body mass 

index was found in person who eat and drink in response to 

stress, particularly in women, it is difficult to separate 

stress from other physical or emotional factors when 
1,2examining cancer related risk factors. Biological factors, 

such as growing older, becoming overweight, are common 

risk factors for coronary artery disease, diabetes, 

hypertension, somatic complaints like menorrhagia, pelvic 

pain and cancer related disease.

The present study is to determine the stress and its 

relationships with factors such as age, age at menarche, 

occupation, physical activity, menstrual flow, BMI and 

dysmenorrhea among women aged 18-45 years in Udupi 

District, India.

Conceptual framework:

The conceptual framework for the study was developed 
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based on “Fish bone model” (fig.1) (cause and effect 

diagram 1972), the present study is to determine the stress 

and its relationship with selected factors among women. 

The present study aims to identify the risk factors of stress 

and associated factors associated with stress, the multiple 

risk factors that predispose to level of stress are grouped as 

unmodifiable and controlled factors. Unmodifiable factors 

like age, age at menarche and modifiable factors like life 

style occupation, poor dietary pattern poor socio economic 

factors and BMI (fig.1)

Material and Methods :

A community based descriptive survey study was carried 

out in a sub center area of Thenkanidiyoor and Athrady in 

PHC in Udupi District, Karnataka. the sub center 

Thenkanidiyoor is a rural area which covers 5,332 

population with 2,524 males and 2,808 females and total 

423 houses, the total population of Athrady rural area is 

2,406 with 1,154 males and 1,252 females population and 

total 300 houses the women (200) were selected aged 18-

45 years, who were co-operative and present during the 

door to door survey, were included in the study. A 

pretested questionnaire was used to collect information on 

socio-demographic profile, stress and BMI. SPSS (Version 

16.0) package was used to analyses the data. Data was 

summarized using percentage. Chi-square test was used to 

test for stress and its associated factors. 

Results :

Severity of stress

Table 1 shows that out of 100 unmarried women 62% had 

mild stress, 17% had moderate stress and 6% had severe 

stress, and 15% had no stress. With regard to 100 

unmarried women having 63% had mild stress, 8% had 

moderate stress and 5% had severe stress, and 24% had no 

stress.

Table 1: Severity of stress among women:

Stress Unmarried (100) Married (100)

f (%) f (%)

No stress 15 15 24 24

Mild (1-20) 62 62 63 63

Moderate (21-40) 17 17 8 8

Severe (41-60) 6 6 5 5

Association between stress and selected variables :

Table 2 shows there was significant association between 

the level of stress and selected variables like, age 

2 2(?=74.667,p<0.001), age at menarche (?=5.291,p<0.021), 

2 2education (?=41.036, p<0.001), BMI (?=18.990,p<0.001), 

2dysmenorrhea (?=22.155,p<0.001)among the married and 
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Fig 1: Conceptual Frame work adopted from Fish bone model to identity the factors related to stress





women, higher levels of stress were associated with 

greater percentage increases in BMI over the 13 years of 

follow-up, the relation between psychosocial factors, such 

as stress, and obesity may be mediated in a number of 

ways. Psychosocial stress is known to be associated with 

physiological effects, such as excess levels of the stress 

hormone cortisol that is known to potentiate visceral fat 
4deposition. A similar study was conducted in United States 

among 170 Air force Military women and study showed 

that life event stress was significantly associated with 
5dysmenorrhoea .A recent study released by the Nielsen 

Company that examines the consumer and media habits of 

women in emerging and developed countries has found 

that women in India are the most stressed. Nielsen's survey 

found that, women play multiple roles that contribute to 

their stress levels, but that the social infrastructure 

allowing them to navigate these roles differed between 

emerging and developed countries. As a result, women in 

developing countries tended to be more stressed than 

women in the developed world, with women in India, 

feeling the most time-pressured.

Conclusion : 

Stress was more among unmarried women when 

compared to married women age, education, BMI and 

dysmenorrhea was strongly associated with stress.  In 

summary, stress constitute an important unmet area 

certain stress reducing complimentary therapy like yoga, 

meditation, laughing therapy should be given to all women 

in developing countries and more attention should be 

given for adopting complimentary therapy for all women.
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Introduction :

Globally, Respiratory infection causes morbidity and 

mortality in young children. Majority of under five children 

were affected with 3 to 8 respiratory illnesses a year, 

globally 3.9 million deaths occur every year. Children 

develop five to eight attacks of respiratory illness such as 

bronchiolitis, asthma and pneumonia which causes 30 - 

40% of hospitalization. Lower respiratory tract infection is 

more fatal than upper respiratory infection. Moreover in 

2013, 6.9% of death due to respiratory illness which is the 

leading cause when compare to other diseases. Lower 

respiratory tract infection manifests symptoms like 

wheezing, fever, tachypnea, chest retraction. 

Massage therapy is a complementary and alternative 

treatment "the manual manipulation of soft tissue 

intended to promote 

health and well-being" for 

children. Massage therapy 

consists of five steps such 

as effleurage, petrissage, 

stroking, and kneading, 

which improves lung 

f u n c t i o n ,  p r o m o t e s  
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Lower respiratory tract infection is one of the major prevailing respiratory illnesses in children. The aim of the study is to assess the 

effectiveness of massage therapy on respiratory status among toddlers with lower respiratory tract infection. A sample of 60 toddlers 
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relaxation, enhance healing process and well-being. It 

focuses on relaxing the muscles engaged in breathing and 

prevents stimulating the trigger points. 

Conceptual Framework :

Ernestine Wiedenbach conceptual model of nursing was 

adopted “the helping art of clinical nursing”. It consists of 

four phases such as identification, ministration, validation 

and feedback.

Identification in this phase, the initial assessment of 

respiratory status such as nasal flaring, chest retraction, 

respiratory rate, heart rate, lung auscultation of the 

children who were diagnosed as lower respiratory tract 

infection. In ministration phase massage therapy is given 

by efflurage, pertrissage, kneading, stroking for 5mins in 

chest and 5mins in back both in the morning and evening to 

the study group along routine care. Validation phase of the 

study where the effect of massage therapy on respiratory 

status of toddlers with lower respiratory tract infection was 

assessed. The final phase, feedback of the study to modify 

the care in the present or future.

Materials And Methods :

Research design adopted for the study was Pretest Posttest 
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control group design. The information was gathered from 

the paediatric ward at Sri Ramachandra Hospital, Chennai. 

Using convenient sampling method 60 toddlers were 

selected, study group 30 and control group 30 respectively. 

The pretest was conducted using demographic variables 

and assessing respiratory status of toddlers with the help of 

Modified Silverman Score. It consists of five variables such 

as nasal flaring, chest retraction, heart rate, respiratory 

rate, lung auscultation. The interpretations of scores were 

like 0-3 mild, 4-6 moderate and 7-10 severe. The reliability 

of the tool was 0.85

Massage therapy which consists of four steps such as 

efflurage, pertrissage, kneading and stroking. Each step 

was performed 10 times for one minute. Massage therapy 

was performed 5minutes in chest and 5minutes in back 

both twice a day with routine care then a post test was 

conducted every day after the intervention for three days. 

Whereas, the control group participants received only 

routine care and posttest was conducted every day evening 

for three days. After the third posttest, massage therapy 

was demonstrated to the mothers of toddlers of the 

control group.

Gro- Day 1 Day 2 Day 3

up M E M E M E

S O1 *X *X O2 *X *X O3 *X *X O4

C O1 * * O2 * * O3 * * O4

Key:
O1 - Pretest (assessment of respiratory status using 

modified silverman scale)
* - Routine care
X - Intervention (massage therapy on chest and back for 

10mins )
O2,O3,O4  -Posttest 1,2,3

Ethical Consideration :

The permission was obtained from the institutional ethics 

committee. Before collecting data, mothers were 

explained and consent was taken. Confidentiality was 

assured.

Data Analysis :

Descriptive statistics- frequency, percentage, means and 

standard deviation used to assess the respiratory status. 

Inferential statistics- wilcoxon, mann-whitney, and chi-

square used to check the effectiveness and association 

between the respiratory status and the selected 

demographic variables.

SI No Demographic variables Study group

(n=30) (n=30) &

No. % No. % p value

1. Gender

a. Male 17 56.7 18 60.0 0.069

b. Female 13 43.3 12 40.0 0.793 (NS)

2. Type of family

a. Nuclear 12 40.0 20 66.7 6.000

b. Joint 18 60.0 10 33.3 0.500 (NS)

3. Domicillary

a. Urban 12 40.0 14 46.7 4.421

b. Suburban 10 33.3 14 46.7 0.110

c. Rural 08 29.7 02 6.6 (NS)

4. Mother's occupation

a.Home maker 18 60.0 19 63.3 5.884

b. Skilled 06 20.0 08 26.8 0.206

c. Government employee 00 0.0 01 3.3 (NS)

d. Private employee 06 20.0 01 3.3

e. Self employed 00 0.0 01 3.3

2Control group X

Results :

Table I : Frequency and percentage distribution of demographic variables among 
toddlers in the study and the control groups                                                          (N=60)   
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SI No Demographic variables Study group

(n=30) (n=30) &

No. % No. % p value

5. Father's education

a. No formal education 01 3.3 04 13.3 5.681

b. Primary 05 16.7 06 20.0 0.224

c. Secondary 13 43.3 08 26.7 (NS)

d. High school 02 6.7 06 20.0

e. Graduate 09 30.0 06 20.0

6. Father's occupation

a. Skilled 02 6.7 05 16.7 5.818

b. Self employed 13 43.3 05 16.7 0.121

c. Private employee 13 43.3 16 53.3 (NS)

d. Government employee 02 6.7 04 13.3

e. Unemployed 00 0.0 00 0.0

7. Income of parents

a. Below 5000 00 0.0 06 20.0 8.182

b. 5001-10000 20 66.7 12 40.0  0.017 *

c. >10001 10 33.3 12 40.0

8. Care taker of the child

a. Father 02 6.7 05 16.7 2.454

b. Mother 19 63.3 20 66.6 0.293

c. Grand mother 09 30.0 05 16.7 (NS)

d. Day care center 00 0.0 00 0.0

9. Immunization status

a. Upto date 28 93.3 27 90.0 0.218

b. Irregular 02 6.7 03 10.0 0.640 (NS)

10. History of previous hospitalization with RTI

a. Yes 14 46.7 19 63.3 3.142

b. No 16 53.3 11 36.7 0.208 (NS)

if yes frequency of

hospitalization

a. Once 03 10.0 06 20.0 2.238

b. Twice 05 16.7 07 23.3 0.692

c. Thrice 04 13.3 04 13.3 (NS)

d. >Thrice 02 6.7 02 6.7

11. Frequency of RTI

a. Once in 3months 05 16.7 02 6.7 2.906

b. Once in 6months 14 46.7 19 63.3 0.406

c. Once in 12months 01 3.3 02 6.7 (NS)

d. Rarely 10 33.3 07 23.3

12. When you consult doctor 

a. Immediately 24 80.0 12 40.0 10.095

b. Second day 05 16.7 16 53.3 0.006 **

c. After a week 01 3.3 02 6.7

2Control group X
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Figure 1: Percentage distribution of gender among toddlers in the 
study and control group (N=60) 

Figure 2: Percentage distribution of mother education among 
toddlers in the study and control group (N=60) 

Figure 3: Mean value of nasal flaring among toddlers with lower 
respiratory tract infection in the study group and control  group 
(N=60)

Figure 4: Mean value of chest retraction among toddlers with 
lower respiratory tract infection in the study group and control 
group (N=60) 

Figure 5 : Mean value of heart rate among toddlers with lower 
respiratory tract infection in the study group and control group 
(N=60) 

Figure 6 : Mean value of respiratory rate among toddlers with 
lower respiratory tract infection in the study group and  control 
group (N=60) 

Figure 7 : Mean value of lung auscultation among toddlers with 
lower respiratory tract infection in the study group and  control 
group (N=60) 

Table II : frequency and percentage distribution of respiratory 
status among toddlers with lower respiratory tract infection in the 
study group and control group (N=60)

Duration Group Mild Moderate Severe

of study No. % No. % No. %

Pretest Study group 00 0.0 21 70.0 09 30.0

Control group 00 0.0 17 57.0 13 43.0

Posttest 1 Study group 00 0.0 26 87.0 04 13.0

Control group 00 0.0 16 53.0 14 47.0

Posttest 2 Study group 14 47.0 16 53.0 00 0.0

Control group 00 0.0 29 97.0 01 3.0

Posttest 3 Study group 29 97.0 01 3.0 00 0.0

Control group 25 83.0 05 17.0 00 0.0

Respiratory status
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Table II depicts the score of respiratory status among study group. 
In pretest 21(70%) had moderate and nine (30%) had severe 
respiratory status whereas in control group 17(57%) had 
moderate and 13(43%) had severe respiratory status. During the 
posttest 3 in the study group 29(97%) had mild and one (3%) had 
moderate respiratory status whereas in control group 25(83%) 
had mild and five(17%) had moderate respiratory status.

Table III : Mean, Standard deviation and Mann-Whitney U value 
of Modified Silverman Score of lung auscultation among toddlers 
with lower respiratory tract infection in the study and the control 
groups (N=60).

Respiratory Study group Control group Mann-Whitney

status (n=30) (n=30) U and p value

Mean SD Mean SD

Pretest 6.03 1.542 6.70 1.784 1.529

0.126 (NS)

Posttest 1 5.20 1.297 6.43 1.591 3.434

    0.001**

Posttest 2 3.63 1.066 4.57 0.935 3.558

       0.000***

Posttest 3 1.67 0.844 2.80 0.610 5.017

      0.000***

Table III explicit, in the study group pretest mean 6.03 ± 1.542, 
posttest 1 mean was 5.20 ± 1.297, posttest 2 mean was 3.63 ± 
1.066 and posttest 3 mean was 1.67 ± 0.844, in the control group 
the pretest mean was 6.70 ± 1.784, posttest 1 mean was 6.43 ± 
1.591, posttest 2 mean was 4.57 ± 0.935 and posttest 3 mean was 
2.80 ± 0.610 which were significant at p<0.001 in respiratory 
status.

Discussion :

The mean value and standard deviation of respiratory 

status in the study group among the toddlers with lower 

respiratory tract infection during the pretest shows that 

nasal flaring were 1.00 and 0.183,  chest retraction were 

1.27 and 0.450, heart rate were 0.83 and 0.648,   

respiratory rate were 1.27 and 0.450 and lung auscultation 

were 1.67 and 0.479. whereas in the control group pretest 

shows that nasal flaring were 1.30 and 0.254, chest 

retraction were 1.33 and 0.479, heart rate were 1.07 and 

0.521, respiratory rate were 1.33 and 0.479 and lung 

auscultation were 1.67 and 0.479.

The respiratory status within the study group shows that, 

the mean value for nasal flaring on the first day during 

pretest was 1.00 and in the posttest 3 it was 0.03, the chest 

retraction mean value was 1.27 in pretest and 0.17 in the 

posttest day 3, the mean value for heart rate was 0.83 in the 

pretest and 0.00 in the posttest 3, the respiratory rate 

mean value was 1.27 in the pretest and 0.60 in the posttest 

3 and lung auscultation pretest was 1.67 and in the posttest 

3 it was 0.87. The level of significance was p<0.001. 

The respiratory status within the control group shows that, 

the mean value for nasal flaring on the first day during 

pretest was 1.30 and in the posttest 3 it was 0.07, the chest 

retraction mean value was 1.33 in the pretest and 0.53 in 

the posttest day 3, the mean value for heart rate was 1.07 in 

the pretest and 0.23 in the posttest 3, the respiratory rate 

mean value was 1.33 in the pretest and 0.97 in the 

posttest3 and lung auscultation pretest was 1.67 and 

posttest 3 was 1.00, which was significant at p<0.05 and 

p<0.01.The study reveals that massage therapy was 

effective on respiratory status among toddlers with lower 

respiratory tract infection.

The study revealed there was an association found 

between respiratory status and mother's education, care 

taker of child among toddlers with lower respiratory tract 

infection in pretest. In the posttest of the study group, 

there was no association as found between respiratory 

status and demographic variables. 

Nursing Implication :

Evidenced based practice helps the nurses to enrich them 

in knowledge and practice. Nurse can utilize massage 

therapy which improves lung function. Nurses can even 

teach parents so that when children experience breathing 

difficulty at home it can help them. Preparation of 

procedure manual as well as a voice recorded audiotape to 

the parents which is to be practiced in home can be made. 

Various seminars, conferences and continuing nursing 

education can be conducted. Nursing researcher should be 

aware of the needs and problems of the existing health 

care system. More research studies can be conducted 

similar to this study to determine the effectiveness of 

massage therapy in reducing lower respiratory tract 

infection. 

Recommendations :

Recommendations for the future study include:

1. A study could be conducted with larger size.



2. A similar study could be performed for a longer 

duration.

3. This study could also be conducted as a comparative 

study using intensive spirometry, deep breathing 

exercises etc.

Conclusion :

Massage therapy is a very effective method in reducing the 

respiratory distress in children. It works in loosening of 

adhesive respiratory secretions, mobilizing it from 

peripheral airway to central airway and then removing by 

upper respiratory tract. This enhances the lung function. 

This study proves that massage therapy is effective in 

improving respiratory status in toddlers with lower 

respiratory tract infection.
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Introduction:

Systemic lupus erythematosis (SLE) is a chronic, 

autoimmune, multisystem disease which entails treatment 

with long term immunosuppressants. We report a case of 

varicella zoster viral (VZV) retinitis, three months after a 

primary infection of varicella in a seronegative SLE patient 

who was on immunosuppressants for a renal 

transplantation. 

Case report :

In Feb 2014, a 16-year-old female with a history of systemic 

lupus erythematosus, presented with sudden, painless 

diminution of vision associated with floaters in the right 

eye of one-week duration. 

One and a half years 

before the onset of her 

ocular complaints, she had 

h a d  a n  e p i s o d e  o f  

arthralgia and oliguria for 

which she was hospitalized  

and diagnosed to have SLE 
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Abstract :

A young female a known case of systemic lupus erythematosus who underwent renal transplantation for end stage lupus nephritis was 

on long term immunosuppression for her systemic condition. She had an episode of varicella three months before she presented to us 

with ocular complaints in the right eye. She was diagnosed to have progressive outer retinal necrosis with a differential of 

cytomegaloviral retinitis in the right eye and treatment was initiated. She had begun to show improvement in visual acuity but within 

two weeks her systemic condition worsened rapidly and she succumbed to septic shock. 

The ocular infection in an immunocompromised SLE patient can be a precursor of mortality as seen in our patient. 

Due consideration is to be given for prophylactic treatment post varicella infection along with a multidisciplinary approach in managing 

the immunocompromised, to prevent devastating complications or mortality.
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that fulfilled the American College of Rheumatology 

criteria. Renal biopsy report had confirmed a Class 4 lupus 

nephritis.  Treatment as per the Euro-Lupus protocol and 

maintenance haemodialysis had been rendered. A 

diagnosis of resistant lupus was subsequently made owing 

to failure of adequate response to immunosuppressants.  

Treatment with mycophenolate mofetil 500mg twice daily, 

prednisolone 20 mg once daily, hydroxychloroquine 200mg 

twice daily was initiated. In October 2013 live related renal 

transplantation with ABO incompatibility was performed. 

Post transplantation triple immunosuppression was 

administered, tacrolimus 3.25 mg once daily,  

mycophenolate mofetil 500 mg twice daily and 

prednisolone 10 mg once daily.  In December 2013, 

characteristic vesicular lesions on the face, trunk, and 

extremities noted was diagnosed as varicella and 

conservatively managed. She had frequent follow-ups 

without any ocular complaints until March 2014 when she 

developed a sudden, painless, diminution of vision in the 

right eye and was referred to the ophthalmologist.  A 

diagnosis of branch retinal vein occlusion was made 
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elsewhere and referred to us.

In our centre, ocular examination revealed a best-corrected 

visual acuity of 20/100 in the right eye and of 20/20 in the 

left eye. Slit lamp examination of the right eye showed no 

aqueous cells or flare and no anterior or posterior vitreous 

cells. Fundus examination revealed deep retinal 

discolouration around the fovea with superficial 

haemorrhages along the superior arcade (Figure 1).  

Vasculitis was noted nasal to the disc. The peripheral 

fundus showed a featureless retina with retinal pigment 

epithelium stippling. The left eye examination was 

unremarkable. Due to the paucity of reaction and the deep 

retinal lesions a presumptive diagnosis of progressive outer 

retinal necrosis in the right eye was made. The presence of 

vasculitis was confounding due to which a differential 

diagnosis of acute retinal necrosis and cytomegalovirus 

retinitis (CMV) was considered. An aqueous sample was 

sent for polymerase chain reaction (PCR) analysis for 

cytomegalovirus and varicella-zoster virus.  Nested PCR 

was positive for CMV.  Real time PCR was positive for VZV 

and weakly positive for CMV. Other blood investigations 

revealed nonreactive human immunodeficiency virus 1 and 

2, negative hepatitis-B surface antigen and a negative 

venereal disease research laboratory test for syphilis.  Her 

visual acuity rapidly deteriorated to perception of light with 

a normal projection of rays within two days. The deep 

retinal lesions which were initially fovea sparing were now 

seen to involve the fovea. Intravenous injection of 

gancyclovir 250mg twice daily was started and 

maintenance immunosuppresants were continued. 

Intravitreal ganciclovir 0.05mg/0.1ml was given to her right 

eye. Five days later her visual acuity had marginally 

improved to counting fingers close to face with the fundus

showing absorbing retinal haemorrhages and resolving 

retinitis patches (Figure 2). Subsequently oral valganciclovir 

450 mg twice daily, dose corrected for her reduced 

creatinine clearance was administered.  Her visual acuity 

was stable at the last follow up but without significant 

improvement. Subsequently her systemic condition 

worsened within two weeks requiring admission to the 

intensive care unit where she succumbed to septic shock. 

 

 

Figure 1 : Right eye posterior pole at presentation

Figure 2 : Right eye fundus post intravitreal injection

The posterior pole shows  deep yellow retinal lesion inferior to 
fovea, measuring around 4 disc diameters in size with 
haemorrhages and creamy white necrotic retinitis patches along 
the superotemporal arcade.

The posterior pole of the right eye after treatment shows 
absorbing retinal haemorrhages and resolving retinitis patches.

Discussion :

In SLE patients ocular involvement is seen in a third of 

patients due to several mechanisms including immune 

complex deposition, antibody related mechanisms, 
[1]vasculitis and thrombosis.

Rarely, retinal infections due to herpes simplex, varicella 
[2]zoster and CMV can be seen in them.  

In SLE patients, VZV retinitis is less commonly reported. 

Matthews BN et al reported a case of unilateral varicella 

zoster virus ophthalmicus and contralateral acute retinal 
[3]necrosis in an SLE patient.  Our case of VZV retinitis, three 

months following varicella infection is unique with no 

previous episode of herpes zoster. 
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Considering the fundus picture and the PCR reports there is 

a remote possibility of a combined infection of VZV and 

CMV in our patient.

Pavesio et al have suggested that intravitreal antivirals may 

be useful in the management of VZV retinitis since high 

levels of ganciclovir can be attained in the vitreous cavity 
[4]and retina.  Combined intravenous and intravitreal 

antiviral therapy may help control viral replication in the 
[5]early active phases of the disease.  

In our patient, improvement was observed after the 

treatment with intravitreal gancyclovir and oral 

valganciclovir, despite the inability to reduce the dosage of 

the immunosuppressants due to her systemic disease. 

Conclusion :

Progressive outer retinal necrosis syndrome secondary to 

VZV retinitis, has potentially devastating sight-threatening 

consequences with rapid progression despite early 

detection and intervention. There should be a high index of 

suspicion of infectious retinal necrosis, either due to CMV 

or VZV, in immunocompromised SLE patients post varicella 

infection. 

The ocular infection in an immunocompromised SLE 

patient may precede mortality as seen in our patient. 

Due consideration is to be given for prophylactic treatment 

post varicella infection along with a multidisciplinary 

approach in managing the immunocompromised, to 

prevent devastating complications or mortality.
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Introduction:

We report this case of Calcium Pyrophosphate 

Dihydrate(CPPD)   deposition at fracture site of humerus 

which progressed to non-union. Occurrence of CPPD 

deposition in bone is very rare. We have failed to conclude 

whether the CPPD deposition at the fracture site was a 

cause of non-union or was primarily a cause of pathological 

fracture.Introduction: Chondrocalcinosis is a Calcium 

pyrophosphate dihydrate (CPPD) crystal deposition 

disorder primarily involving the articular cartilage and the 
1. synovial tissue in and around the joint In our case we 

observed the deposition 

of crystal at the fracture 

non-union site of the 

h u m e r u s  n e c k .  T h i s  

o c c u r r e n c e  o f  

chondrocalcinosis at an 

extra articular site like in 

metaphyseal area of a 

Case Report
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Abstract :

on-unions of the 

fracture with joint stiffness of shoulder and/or elbow and prolonged debilitating pain may be encountered. Predisposing conditions 

usually are osteoporosis, obesity, alcoholism and smoking. Comminuted or segmental fractures, soft tissue interposition at the fracture 

site, improper fixation and infection may also result in non-union.

A fracture of neck of the right humerus (dominant limb) in a young lady failed to unite following internal fixation and lead to atrophic 

non-union with implant loosening, which initially was suspected to be due to poor fixation and or infection, but histopathological 

evaluation on two separate occasions of the fracture site revealed a picture of Chondrocalcinosis (CC). CC  is a condition wherein 

deposition of calcium pyrophosphate dihydrate (CPPD) crystals occurs within articular cartilage and synovial tissue and is associated 

with joint pain leading to arthritis. The presence of these CPPD crystal has not been mentioned in the bone or at fracture sites in the 

literature, The histopathological evidence of CPPD at the fracture site in this case of humerus non-union did not establish whether the 

fracture was due to the pathology or the CPPD got deposited at the fracture site and was a cause of non-union.

Keywords : Chondrocalcinosis, Calcium pyrophosphate dehydrate(CPPD) ANKH gene, PHILOS, Non  union.

Fractures of the humerus constitute 5% to 8% of fractures and most have an uneventful healing, but occasionally n

bone and in a non-union site of a fracture is a rare 

occurrence with only one case being reported in the 
5literature .

Case History :

A 35 year old lady presented to us with pain and instability 

of the dominant shoulder for eight months. She had 

sustained an injury following a fall eight months ago and 

was diagnosed with a fracture right proximal 

humerus(Fig:1). She underwent open reduction internal 

fixation with PHILOS plate (Fig:2) at a different hospital and 

was on regular follow up with the primary treating surgeon. 

She  reported to us after eight months of  surgery with pain 

and instability of the right shoulder.  She had tenderness 

and abnormal mobility of the proximal third of humerus 

with restricted active and passive range of motion of the 

right shoulder with pain and crepitus. The surgical wound 

had healed with primary intention. Radiographs revealed a 

fracture non-union of right humerus neck and loosening of  

PHILOS implant with calcific specs around the fracture 



Figure-1 : Fracture neck
of humerus day one

Figure-2 First post op Figure-3 : Loosening of implant noted at
6 months post op

Figure - 4  : After removal of
implant -post op

Figure-5 : Six months after
after removal of implant,
no signs of union noted 

Figure-6 : Immediate post op,
after PHILOS fixation and bone

grafting (reosteosynthesis) 

Figure-7  : Follow up after 10 months. Signs of 
healing noted with minimal callus formation
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use of synthetic bone graft substitutes during primary 

procedure, which was  denied  by him, as in this case. She 

was immobilized in an arm pouch for 6 months. At 6 

months the X ray revealed non-union at the fracture site 

with calcific speckling in the soft tissues adjoining the non-

union site (Fig:5) and routine blood investigations were 

normal. She was operated upon the non-union site was 

freshened, the tissue was sent for  histopathological 

examination,  with autologous corticocancellous bone 

grafting and internal fixation with PHILOS plate(Fig:6). The 

histopathology was reported as chondrocalcinosis. She 

was on regular follow up, at six months there was delayed  

progression in fracture healing, and at ten months from the 

second surgery the range of motion of shoulder improved 

and as per Constant Murley score it had improved from 

score of seven at time of first visit to 33 with no pain or 

instability, the radiographs shows the implant is in good 

position, the  fracture healing has progressed but not 

complete and calcific speckling has resolved partially 

(Fig:7).

site(Fig:3) and  haematological reports ruled out infection. 

She was planned for implant removal, debridement, bone 

grafting and re-osteosynthesis. The patient was operated 

under General Anaesthesia through the previous incision 

and implant was removed, and chalky white deposits were 

noted at the fracture site with no evidence of infection. The 

tissue from the fracture non-union site was sent for 

analysis and in view of such tissue being observed at 

fracture site re-osteosynthesis was not performed (Fig:4). 

The biopsy reports revealed Chondrocalcinosis. The case 

was discussed with the primary treating surgeon regarding 
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Discussion :

Chondrocalcinosis is a disorder of calcium pyrophosphate 

crystal deposition (CPPD) in the articular cartilage, synovial 

tissues lining the joint and the tendon sheaths adjacent to 
1the joints. Its occurrence has not been in reported osseous 

structures. Chondrocalcinosis can occur in a Sporadic form 

or as in secondary chondrocalcinosis. Sporadic is a 

common occurrence in the elderly and  often associated 
2with osteoarthrit is  and also with hereditary 

haemochromatos is ,  hyperparathyro id ism and 

hypomagnesemia are metabolic disorders that predispose 
3to secondary chondrocalcinosis.  This  usually is attributed 

to a genetic predisposition to such condition which is a 

mutation in the ANKH gene that is involved in the transport 
1 of inorganic pyrophosphate. Fang HQ and colleagues 

reported an intra-articular chondrocalcinosis in the knees 
4of 20 patients .Agrawal and colleagues reported a case of 

extra-articular chondrocalcinosis in a 53 year old man in 

the right scapular area which was initially considered to be 
5a sarcoma.
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Introduction:

Arthrodesis of the distal radioulnar joint combined with the 

creation of a pseudarthrosis of the distal ulna is referred to 
1as the Sauvé Kapandji  procedure . 

Arthrodesis of the DRUJ, with creation of the distal ulnar 

pseudarthrosis, maintained the ulnar head in a good 

position, provided support for the ulnar carpus, and 
1allowed prono-supination at the pseudarthrosis . 

The Sauvé-Kapandji procedure is indicated for treatment of 

conditions that result in DRUJ pain or instability or both and 
1that are refractory to nonsurgical treatment . 

It is contraindicated when there is insufficient or absent 

bone stock of the distal ulna, when there is an unstable 

interosseous ligament of the forearm combined with the 

absence of the radial head, 

or when there is active 

infection or other soft 

tissue problems at the 
1proposed surgical site.  

Case Report: :

A 47 year old gentleman 
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Abstract: 

Distal radioulnar joint disorders are a frequent cause of wrist pain and instability. The etiology include displaced fractures or 

malunions of the distal radius and tears of the triangular fibrocartilage complex with DRUJ instability.

A 47 year old gentleman presented to us with complaints of pain and deformity of the right wrist of one and half years duration. 

Radiographs revealed a malunited distal radius fracture.

He underwent Sauve Kapandji procedure. Follow ups were done at periodic intervals and wrist physiotherapy was instituted. He had 

acceptable wrist motion at six weeks.

Keywords: 

presented with complaints of pain,deformity and 

restricted movement of right wrist of one and half years 

duration.

Clinical examination revealed shortened radius with manus 
0valgus deformity. Range of motion in all directions was 5 . 

His pre operative wrist score was 40 which is indicative of 
 poor inference.

Radiographs revealed malunited distal radius fracture with 

subluxation of the distal radio ulnar joint (Figure 1).

He underwent arthrodesis of the DRUJ, with creation of the 

distal ulnar pseudarthrosis (Sauve-Kapandji procedure). 

His post operative radiographs showed a satisfactory 

fixation (Figure 2). He was followed up regularly. One 

month following surgery he was started on physiotherapy 

and was assessed periodically. At the end of 6 months he 

had acceptable range of painless range of motion at the 
0 0wrist with dorsiflexion of 70 , palmar flexion 60 , supination 

0 0of 80  and pronation of 60  with a Mayo wrist score of 80, 

which is infers a good result (Figures 3, 4, 5). 
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Discussion : 

The Sauvé-Kapandji procedure has been recommended as 

a treatment for DRUJ derangement because unlike the 

Darrach procedure the ulnar head at the wrist is preserved. 

Although satisfactory clinical outcomes have been 

reported after the Sauvé-Kapandji  procedure, 

postoperative instability of the proximal ulnar stump or 

radioulnar convergence may occur, as with the Darrach 
1. 2 procedure  Lamey and Fernandez reported that patients 

with preoperative instability, subluxation, or dislocation of 

the DRUJ were more likely to have postoperative problems 

with instability of the proximal ulnar stump. 

3 Taleisnik suggested that in cases involving subluxation or 

dislocation of the DRUJ, rupture of the interosseous 

membrane, which had contributed to static stability, could 

Figure 1 : AP and lateral pre operative radiographs Figure 2 : AP and lateral post
operative radiographs

Figure 3 : Clinical picture
showing neutral wrist position 

Figure 4 : Clinical picture
showing supination of 80° 

Figure 5 : Clinical picture
showing pronation of 60° 

result in an excessively mobile distal ulna even after 

surgery. Because chronic derangement in most patients 

noting discomfort at the proximal ulnar stump was caused 
4by DRUJ dislocation, Kapandji  suggested that leaving a 

short distal ulna fragment, fashioning the ulnar gap as far 

distally as possible, and creating a pseudarthrosis of 

approximately 10 mm would decrease the instability of the 

proximal ulnar stump. To obtain more stability of an 

excessively mobile proximal ulnar stump, Kapandji's4 

recommendation should be followed combined with the 

tenodesis procedure, especially when the cause of DRUJ 

derangement is dislocation.  

In our case, we performed arthrodesis of distal radioulnar 

joint with creation of pseudo arthrodesis of the distal ulna. 

We however, did not perform any tenodesis. Our patient 

had good wrist function.
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Introduction : 

Pancreatitis is a serious condition that manifests due to 

inflammation of the pancreas. It results in pain localized to 

the upper-to-middle abdomen and may radiate to the 

back.  Conventional treatment strategies for acute 

pancreatitis include fasting and parental feeding, fluid 

therapy, and pain management with narcotics for severe 

pain or nonsteroidal anti-inflammatories for milder cases. 

A celiac plexus block (CPB) is a time tested method for 

management of pain in patients with chronic abdominal 

pain of celiac ganglion origin. Its role in the control of 

pancreatic cancer pain is well established, but the benefit 
. [ 1 ]in chronic pancreatitis pain is controversial  

Conventionally it is performed via a posterior approach 
[2]with fluoroscopic or CT guidance.  There are  There are 

very few reports of anterior approach  for neurolytic block 
[3,4]of the celiac plexus using fluoroscopy.   We report the 

successful use of fluoroscopic guided anterior approach 

celiac plexus block in a 

patient with chronic 

p a n c r e a t i t i s  a n d  

necrotising fasciitis of the 

back.

Case History :

A 40 year old male who 

was a known case of 

Case Report
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Abstract:

Celiac plexus block is a time tested method for management of pain. It is conventionally done via posterior approach. We report 

successful use of anterior celiac plexus to manage pain in a case of chronic pancreatitis with necrotising fasciitis of the back.
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chronic pancreatitis of probable alcoholic origin and 

diabetes mellitus presented with extensive necrotising 

fasciitis of the back. He underwent debridement of 

necrotising fasciitis twice over a period of one week under 

general anaesthesia. During his postoperative course he 

developed severe pain abdomen due to aggravation of his 

chronic pancreatitis. The patient had severe pain and sleep 

disturbances. His medication included oral Paracetamol 
th325MG and Tramadol 375mg combination 6  hourly and 

amitryptyline 10 mg bd. His pain was not relieved even by 

addition of fenatanyl 25mcg/hour intravenous infusion. 

Thoracic epidural and celiac plexus block by posterior 

approach for pain relief were contraindicated due to local 

infection (Fig 1). Hence, an anterior approach to celiac 

plexus block using fluoroscopy was planned after obtaining 

written informed consent. 

The patient was kept nil orally for 6hours. In the operating 

theatre, routine monitoring was initiated.  Under strict 

asepsis cutaneous puncture site marked 1.5cm below and 

1.5cm to the left of the xiphoid process and the puncture 

site was infiltrated with 2 ml of 1% lidocaine. A 22-gauge, 

15-cm long spinal needle was introduced through the 

anaesthetised area under fluoroscopic guidance in anterior 

posterior view. Fig 2The needle was directed caudally and 

towards the midline and advanced till its tip was positioned 

at the upper part of L1 vertebra in the midline(Fig 2 A). A 
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90° lateral fluoroscopic view was then obtained to place 

the needle tip approximately 1.5cm anterior to the L1 

vertebral body. After confirming a negative aspirate for 

blood, the needle position was confirmed with injection of 

2ml water-soluble contrast (Fig 2B). In the anterior 

posterior view, the contrast dye must be in the midline and 

concentrated around vertebral bodies T12 and L1. The 

contrast dye should not spread beyond the contours of the 

vertebral bodies. In the lateral view, a smooth contour of 

the dye should be in front of the vertebral bodies. A 

diagnostic block with 10ml 1%lidocaine resulted in more 

than 50% pain relief after 5 minutes. Celiac plexus 

neurolysis was then performed with 20 ml of absolute 

alcohol. As the needle was withdrawn, 3 mL of 0.25% 

b u p i va ca i n e  wa s  i n j e c te d .  T h e  p at i e nt  wa s  

haemodynamically stable throughout the procedure. Post 

procedure the patient had excellent pain relief he was 

monitored in the PACU for 2 hours, following which he was 

transferred to the ward. However the pain assessment 

after 24 hours, 3 days and one week later, the patient had 

more than 50% pain relief and was comfortable with only 
thoral Paracetamol with Tramadol combination 8  hourly.

 

Figure 2 : A Fluroscopic image of needle placement in AP view. B 
Fluoroscopic image of needle placement and dye spread in lateral 
view.

Figure 1 : Photo showing necrotising fasciitis of the back 
contraindicating conventional posterior approach to celiac 
plexus.

Discussion :

The percutaneous anterior approach to the celiac plexus 

was advocated early in this century, only to be abandoned 

because of the high incidence of complications. The 

availability of fine needles, improvements in imaging 

technology has led to renewed interest in the anterior 

approach to the celiac plexus. Extensive experience with 

percutaneous transabdominal biopsy has confirmed the 

relative safety of this approach and has provided the 
[5]rationale for anterior celiac plexus block.  

Celiac plexus block performed via an anterior approach has 

several advantages over a posterior approach, including 

shorter procedure time, less discomfort to the patient, and 
[5]less risk of neurologic complications.   Although initially 

coeliac plexus blocks were performed without imaging 
[6]guidance, computed tomography (CT) is frequently used.   

Ultrasound, fluoroscopy and endoscopic ultrasound are 

also being used.

Most authors have described and evaluated the procedure 

via a posterior approach, usually under fluoroscopic 

guidance. However, conventional posterior approach for 

celiac plexus block cannot be used in patients, whose 

anatomy is distorted or those having infection at the site of 

injection as in our case.

Only few authors have reported using fluoroscopy for 
[3,4] anterior approach. The advantages of the anterior 

approach to blocking the celiac plexus include relative 

ease, speed, and reduced periprocedural discomfort as 
[7]compared with the posterior techniques.   Also patients 

need not remain prone for a long time, which can be a 

distressing for patients suffering from intra-abdominal 

pain. The supine position is also much more comfortable 

for patients with ileostomies and colostomies. The anterior 

approach to a celiac plexus block requires only one needle 

and thus has the advantage of single puncture, resulting in 

less discomfort to the patient, and use of a smaller volume 
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of neurolytic agent.  Furthermore, the needle does not 

impinge on either periosteum, nerve roots or pass through 

the paraspinous musculature. The precrural needle 

placement carries less risk of accidental neurologic injury 

related to retrocrural spread of drug to somatic nerve 
[7]roots, epidural or subarachnoid spaces.

Local abdominal and back pain during or immediately after 

a celiac plexus block has been reported commonly because 

of the ablative effect of the neurolytic agent. Other 

common self-limiting complication is diarrhea occurs due 

to sympathetic blockade and unopposed parasympathetic 

efferent influence after the block, and usually resolves in 

around 48 hours. Orthostatic hypotension may occur due 

to loss of sympathetic tone and dilated abdominal 

vasculature Neurologic complications such as paraplegia, 

leg weakness, sensory deficits, and paresthesias have been 

reported.

Complications related to puncture of the liver, stomach, 

pancreas and bowels are rare as fine needles are used. 

Other rare complications are impotence, gastroparesis, 

superior mesenteric vein thrombosis, chylothorax, aortic 

pseudo aneurysm, aortic dissection, and hemorrhage.

In conclusion the fluoroscopic guided anterior celiac plexus 

block is a safe and economical alternative to conventional 

posterior and CT guided celiac plexus block.
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Introduction :

Esthetics of the anterior maxillary region of the mouth is 

mainly determined by the appearance of the gingival 

tissues surrounding the teeth. Symmetry and contour of 

gingival tissues can significantly affect the harmonious 

appearance of the natural or prosthetic dentition. 

Nowadays, patients have a greater desire for more 

aesthetic results which may influence treatment choice. 

Healthy and inflammation-free periodontal tissues provide 

an ideal anterior appearance. 

One of the most common soft tissue problems associated 

with fixed orthodontic appliances is gingival enlargement 

or hyperplasia. The prevalance  rate of 10% is 
1reported. Maintaince of oral hygiene gets impeded when 

there is gingival enlargement due to orthodontic 

appliance. It also interferes with occlusion, mastication, 

phonetics and in most cases may cause aesthetic and 

psychological problems and 

has been reported to 

compromise orthodontic 
2tooth movement . Gingival 

h y p e r p l a s i a  ( o f  

i n f l a m m a t o r y  o r i g i n )  

a f fe c t i n g  o r t h o d o nt i c  

patients can be localized or 
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Abstract:

It is well known that excessive gingival display in the anterior region can have a very negative impact on the patients smile and 

psychology. This excessive gingival display could be due to gingival enlargement or altered passive eruption of the teeth. These defects 

can be corrected through periodontal surgeries. This case report describes successful aesthetic crown lengthening in maxillary and 

mandibular anterior teeth using diode laser.
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Case Report

generalized gingival tissue growth, starting at the 
3, 4interdental papillae 1 to 2 months into treatment . 

The first line of treatment in the management of gingival 

enlargement is patient motivation to maintain oral hygiene 

with adjunctive use of mouth rinses. This relies on patient 

compliance; that it can be inadequate with limited success 
5in some patients . Nonsurgical periodontal treatment 

(including oral hygiene instructions, scaling, root planing , 

and prophylaxis) is the conventional management 

approach for gingival enlargement but is not always 

effective when gingival enlargement is extensive and self-
6care is compromised . 

This has led to surgical approach for management of 

gingival enlargement. But surgical treatment is considered 

to be invasive and may not be effective if self-care oral 
7hygiene practices remain poor . In the recent decades 

lasers have gained considerable attention with advantages 

of superior hemostasis less postoperative discomfort, pain 

or oedema, better tolerance from the patient, less 

complicated procedures, suturing and dressing   avoided, 

decrease chances of postoperative bacteraemia , better 
6visibility and accessibility .  

This is a case report evaluating the effectiveness of diode 
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laser gingivectomy as an adjunct measure in orthodontic 

patients.

Case History :

The aim of this case report was to evaluate the 

effectiveness of diode laser gingivectomy as an adjunct to 

nonsurgical periodontal treatment in a subject undergoing 

fixed orthodontic appliance treatment and persistent 

gingival enlargement. 

Materials and Methods :

This case was  treated at the department of Periodontics, 

A.B.Shetty memorial institute of dental sciences, 

Deralakatte, Mangalore after approval of the University 

Ethics Committee. Patient was first briefed about the 

treatment procedure and written consent was obtained. 

Patient was undergoing fixed orthodontic appliance 

therapy that had received ongoing nonsurgical periodontal 

treatment and instructions on oral hygiene but had 

persistent gingival enlargement. Patient was a 22 year old 

female, healthy non smoking who displayed gingival 

enlargement on the labial side of the anterior teeth. 

Patient was not medically compromised or taking 

medications that may cause drug associated gingival 

enlargement. Patient was not currently pregnant or 

lactating. 

Initial therapy was performed consisting of full mouth 

scaling and root planing, by hand and ultrasonic 

instrumentation, and oral hygiene instructions were 

given.(fig 1) Even after the initial therapy the gingival 

enlargement persisted. Patient was advised diode laser 

gingivectomy ( 810 nm) as an adjunct to nonsurgical 

periodontal treatment on sites with gingival enlargement. 

The diode laser gingivectomy was performed under topical 

lignocaine anaesthetic gel, applied for 3 minutes prior to 

operation. The gingivectomy was performed with gentle, 

sweeping brush strokes with a power output of 1.2 W, 

continuous wave (CW) using the laser fibre tip (400 µm in 

diameter).gingivectomy and gingivoplasty of upper and 

lower anterior teeth was carried out. Ablation was 

performed using light brushing strokes and the tip was kept 

in continuous motion. Remnants of the abladed tissue 

were removed using sterile gauze dampened with saline. 

Gingivoplasty was done in the interdental papilla and 

marginal gingival to create a normal physiological contour 

by changing the tip angulations. This procedure was done 

until the desired architecture of marginal gingival was 

achieved.( Fig 2) High-volume suction was used to evacuate 

the laser plume and charred odour. Haemostasis was 

checked. Safety glasses were worn by the operator; patient 

and assistant. Any instrument with mirrored surface was 

avoided to avoid reflection of the laser beam to other 

Pre Operative Fig 1

Post Operative Fig 2

Post Operative After Four Months Fig 3
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tissue surfaces. Patients were given postoperative 

instructions. For pain control, divon plus (500-mg tablet) 

was prescribed to patient if needed. Patient was followed 

up after 1, and 3 weeks post operatively. It was found that 

there was no bleeding immediately post operatively or in 

the follow up period. Patient did not require any analgesic 

in the post operative period. But Wound healing was 

slightly delayed. Patient was recalled every month for 

check up, no regrowth was noticed. Healing was 

satisfactory. (Fig 3)

Discussion :

Lasers are being used in many fields and settings in 

dentistry due to its clinical efficacy. Orthodontic treatment 

primarily causes marginal gingival inflammation and 

secondary to that causes hypertrophic gingival margins. 

Laser has multiple advantages and hence is a good option 
8for the treatment of hypertrophic gingival margins.  

This case report suggests that nonsurgical periodontal 

treatment with the adjunct use of laser therapy can be 

effective in the management of gingival health problems in 

patients with fixed orthodontic appliances.  

The results of this case report confirms the findings of 

previous studies that the use of laser can quickly resolve 
9,10,11,12gingival overgrowth.  In addition, the adjunct use of 

diode laser gingivectomy was more effective in controlling 

gingival inflammation than nonsurgical periodontal 

treatment alone.

Most of the times the gingival hypertrophy in orthodontic 

patients is iatrogenic mainly because the long time of the 

treatment. The treatment protocol for such gingival over 

growth is careful training in oral hygiene along with surgical 

technique. The proper use of a soft tissue laser in 

orthodontic patients can improve the quality of results, 

decrease treatment time and reduce appointments. Laser 

treatment can be completed quickly, painlessly, and 

infection free with minimal side effects to the patients. 

Based on the case report, it can be concluded that diode 

laser gingivectomy can be a valuable tool for obtaining 

quicker and greater improvement in gingival health, 

suggesting its beneficial use for orthodontic patients with 

gingival overgrowth especially when oral hygiene is not 

sufficient to achieve normal healthy gum.
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Introduction :
 According to the Glossary of Prosthodontic Terms (2005)

neutral zone is “the potential space between the lips and 

the cheeks on one side and the tongue on the other; that 

area or position where the forces between the tongue and 
1cheeks or lips are equal. ”

The eruption of the teeth in the oral cavity is influenced by 

the forces exerted by tongue, cheeks and lips. These 

muscular forces collectively determine the final dental arch 

form and position of the tooth in the oral cavity. This 

muscular environment continues throughout life, even 

after teeth have been lost and greatly influences this 

potential space. It is one of the major determining factors 

for any prosthesis that will be placed in the oral cavity to 
2replace these missing teeth.  

This potential space is known as neutral zone, which is 

bounded by the tongue 

medially, and the lips and 

cheeks lateral ly.  The 

s u c c e s s  o f  d e n t u r e  

prosthesis depends on the 

proper positioning of the 

artificial teeth within the 

neutral zone. Failure to 
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Abstract :

One of the most commonly faced problems among long term denture wearers is the reduction in the denture foundation. 

Prosthetic rehabilitation of a patient with severely resorbed ridge is the most challenging therapy a prosthodontist can undertake. In 

order to have a favourable prognosis for the denture therapy, impression technique selected should be based on the present state 

of the basal tissue support. This article presents the application of neutral zone concept being incorporated in impression making to 

achieve successful complete denture therapy.

Keywords : Neutral Zone Concept, Resorbed Mandibular Ridge, Complete Denture Prosthesis, Functional Moulding Technique.

recognize the importance of tooth position, flange form 

and contour often results in dentures which are unstable 

and unsatisfactory. Dental implants placed with neutral 

zone technique stabilize the denture fabricated over 

atrophic mandibular ridge. However, there may be certain 

medical, surgical or economical conditions when it is not 

possible to provide implants. In such complex cases the 

neutral zone impression technique is the only option 
2available for the stabilization of the complete denture.

Case Report :

Diagnostic Impression:

A female patient aged 76 years reported to the Department 

of Prosthodontics, A B Shetty Memorial Institute of Dental 

Sciences Mangalore. The patient was completely 

edentulous and complained of loose dentures which she 

was wearing since eight years, and desired a new 

prosthesis. On extraoral examination, an obviously 

collapsed vertical dimension was detected. Intraoral 

examination revealed a complete denture prosthesis with 

severely Abraded teeth. The mandibular residual ridge was 

found to be severely atrophied(fig 1.) while maxillary ridge 

was satisfactory. Patient needed a new set of prosthesis 

and it was decided to implement Neutral Zone concept to 

fabricate the new prosthesis.
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The primary impression was made with impression 

compound ( Y-DENTS,  MDM corporation, India) using 

stock tray for the mandibular arch and alginate for the 

maxillary arch. Both impressions were poured with dental 

stone. A custom tray was fabricated on the maxillary cast 

and an acrylic  base was made on the mandibular 

cast. While the acrylic was still soft, stapler pins were 

incorporated on the mandibular base , one anteriorly and 

two posteriorly.

In the next appointment a secondary impression was 

obtained for the maxillary arch alone using Zinc Oxide 

Eugenol  impression paste (DPI, India). A master cast was 

poured for the maxillary arch and a conventional occlusal 

rim was fabricated. 

Next, impression compound and greenstick compound(DPI 

Pinnacle tracing sticks)  were combined in a ratio of 7:3 and 

moulded into a roll. It was then attached to the mandibular 

acrylic base with retentive loops and adapted according to 

the arch to form an occlusal rim. (fig 2.)

Registration of Tentative Jaw Relations:

The occlusal rim of compound was softened in water bath 

and firmly seated, the patient was asked to perform a series 

of actions like swallowing, speaking, sucking, pursing lips, 

pronouncing vowels and slightly protruding the tongue 

several times which simulated physiological functioning 

(fig 2.).

After the rim was moulded and cooled for few minutes, the 

upper rim was tried and vertical height was recorded and 

registered accordingly. The height of the lower compound 

rim was maintained to desired level using a sharp knife( BP 

blade no 15). The  registration was mounted on a semi 

adjustable articulator.

The plaster index was sectioned in anterior and posterior 

regions to give two buccal and one lingual segments . (fig 

.3). Then the compound rim was removed and replaced 

with modelling wax to the form determined by the plaster 

index. 

Teeth arrangement was done with non-anatomic teeth 

record

with care taken to accommodate them within the space 

created by neutral zone. Wherever required the artificial 

teeth were modified without changing their basic 

anatomic form. Minimal amount of wax was used to seal 

them to the base and maxillary teeth were arranged in a 

conventional manner. 

Esthetic Try In and Verification of Jaw Relations:

 Patient was made to sit upright and a try in was carried out 

for checking esthetics and to verify the accuracy of jaw 

relation recorded. Once it was satisfactory, the maxillary 

trial denture was removed from the mouth. The extensions 

of the trial denture was checked, and wherever it was 

found to be underextended and short of the sulcus, 

greenstick compound was applied and border moulding 

was done. A secondary impression was made with Zinc 

Oxide Eugenol Impression Paste with maxillary and 

mandibular trial dentures in occlusion (functional 

impression).

Zinc Oxide Eugenol Impression Paste was applied on the 

buccal and labial aspects of the lower trial denture and was 

placed in the mouth. Functional movements, like pursing 

the lips, grinning, and sucking movements were asked to 

do by the patient. Excess material was trimmed off to the 

neck of the teeth and carving was done.  Next Zinc Oxide 

Eugenol Impression paste was applied to the lingual 

surface of trial denture, and was placed in the mouth. 

Patient was asked to make swallowing, sucking and other 
2,3functional movements.  (fig.4)

The dentures were acrylized in a conventional way and 

were inserted into the patient's mouth. (fig.5 and 6)

Discussion :

Among  the three surfaces of the denture -the polished 

surface is bounded by the tongue and the cheeks. These 

are involved in normal physiologic movements such as 

speech, mastication, swallowing, smiling, and laughing. 

Hence, the fabrication of the denture must be in harmony 

with these functions because a  physiologically 

unacceptable denture is responsible for poor prosthesis 

stability and retention , insufficient facial tissue support, 

Keywords : Neutral Zone Concept, Resorbed Mandibular Ridge, Complete
Denture Prosthesis, Functional Moulding Technique. - Shipra Kant
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less tongue space and compromised phonetics . Denture 

fabricated over a severely resorbed mandibular ridge by 

neutral zone impression technique will  that the 

muscular forces aid in the retention and stabilization of the 

denture rather than dislodging the denture during 

function. The dentures will also have other advantages 

such as reduced food lodgement, good esthetics due to 

facial support, proper positioning of the posterior teeth 

which allows sufficient tongue space.

Clinicians must identify and record the neuromuscular 

dynamics of the oral tissues and this should be applied in 

the construction of the definitive prosthesis that will exist 

within the stabilizing boundary conditions of the neutral 

zone area.

When we discuss about the factors important in complete 
4    denture retention one of the most important factors is 

5surface tension . An attempt to withdraw the denture 

ensure

generates  a narrow, highly negatively-curved saliva 

surface at its periphery. There is therefore a lowered 

pressure in the liquid-filled space and a retentive force is 
 experienced. Next important factor would be the viscosity 

6of saliva  .  Another factor which we must consider is the 
7duration of application of force  . Another significant factor 

8is the adaptation of the denture base  , as the fit must be 

uniformly good over the entire tissue surface . The 
9significance of border seal   cannot be emphasized enough. 

Attention should be drawn under surface tension to the 

fact that along most of the border of a denture there is 

double contact of acrylic and soft tissue such that 

displacing the denture in the separation sense does not 

open a gap along that border. The seating force used to 

place the denture in the patient's mouth also influences 

the denture stability.  It has been suggested that when a 

denture is placed, a firm seating force be applied as this 

aids retention. With regards to the soft tissue, more closer 

Fig. 1 : Severely atrophied mandibular alveolar ridge Fig. 2 : Impression compound occlusal rims before and after functional moulding

Fig. 3 : Plaster index to maintain reutral zone Fig. 4 : Functionally moulded buccal and lingual surfaces

Fig. 5 : Finished and polished denture Fig. 5 : Patient wearing the new denture

Keywords : Neutral Zone Concept, Resorbed Mandibular Ridge, Complete
Denture Prosthesis, Functional Moulding Technique. - Shipra Kant



72

NUJHS Vol. 5, No.2,  2015, ISSN 2249-7110June

Nitte University Journal of Health Science

the adaptation of the denture base to the soft tissue, better 

would be the retention. And also better seal achieved at 
10     the periphery , better will be the retention.

In contrast to the conventional retentive factors discussed 

above, in neutral zone concept  it is the muscular force 

around the denture prosthesis which plays a major role in 

retention. This takes into consideration a zone of 

equilibrium that lies between the lingual and facial muscles 

when in action. This potential space is utilized to be 

occupied by the prosthesis which will experience equal and 

opposing force from both sides thereby attaining 

retention.

To record this neutral zone, many materials and methods 

have been tried and tested over the years. Initially a pliable 

and mouldable material is used as an occlusal rim instead 

of the conventional modelling wax. It has been suggested 
11to use modelling plastic impression compound . Although 

this advice is widely followed, other materials such as 

tissue conditioner, wax,  zinc oxide eugenol impression 

material, silicone material, chairside relining material, and 

acrylic resin are also described for this technique. These 

materials are either used for the initial recording of the 

neutral zone or at the evaluation appointment. In this case 

we used a combination of greenstick and impression 

compound to get an ideally pliable and workable moulding 
 material. The mixture makes the compound low fusing 

which can be adequately handled once it has been 
12softened in a bath of water at temperature of 60° C.

The techniques most commonly used for recording the 
13,14neutral zone were found to be swallowing   and 

1,15,16phonetics . However,  other techniques such as sipping 
15 14 1,17,16 water  , licking , smiling, pursing the lips , sucking 

masticating, mouth exercises (including tongue 

movements, blowing, protruding of the tongue, exercise 

movements of the lips, cheek, and tongue, facial 
1expression, opening and closing)  and whistling have also 

been reported. Here function of the lips, cheeks, and the 

tongue, the forces exerted on the soft compound moulds it 

into the shape of the neutral zone.

18During  these functional movements, the muscles  are 
 called into action  in the oral and perioral area and they play 

a key role in seating or unseating the denture.  The 

buccinator is a thin, flat muscle composed of three bands. 

The combined width of the three bands covers the entire 

outer surface of the dento alveolar structures, that is the 

teeth, alveolar process and gingival tissues. The muscles of 

the lips include orbicularis oris, canine muscle, risorious, 

mentalis etc. Orbicularis oris forms a great extent of the 

lips. It plays a major role in chewing, smiling and 

swallowing, it exerts force against the teeth and denture 

flanges, which is counteracted by the tongue. Canine 

muscle pulls the lower lip up and helps to pull the lips 

forward during swallowing and  sucking, thus exerting 

forces on the teeth and labial denture flange. The risorius 

muscle retracts the corner of the mouth. The mentalis 

muscle turns the lower lip outward and makes the lower 

labial vestibule shallow during contraction. The triangular 

muscle contracts during sucking to exert pressure on the 

teeth and the denture flanges.The tongue is composed of 

intrinsic muscles that lie within the tongue and extrinsic 

muscles that insert into the tongue. The function of the 

extrinsic muscles the styloglossus, palatoglossus, 

hyoglossus, and genioglossus is to move the tongue into 

various positions. The tongue is capable of many shapes 

and positions during speech, mastication, and swallowing 

and during all these functions remains in constant contact 

with the lingual surface of the teeth, the lingual flange of 

the lower denture and the palatal surface of the upper 

denture. Because of this contact, the tongue is a dominant 

factor in establishing the neutral zone and therefore in the 

stability of the lower denture. Among the perioral muscles 

discussed above, some have been grouped as “fixing” 

muscles and some as “dislodging” muscles. The fixing 

muscles aid in retention by their seating force on the well 

constructed denture base. Hence their bulk facilitates the 

retentive capacity of the denture. Meanwhile the path of 

action of dislodging muscles is relieved while fabrication of 

the denture base, with the help of the functional 

movements, so as to ensure that the denture does not get 

displaced even when these set of muscles come into 

action. 

Keywords : Neutral Zone Concept, Resorbed Mandibular Ridge, Complete
Denture Prosthesis, Functional Moulding Technique. - Shipra Kant



After the teeth have been lost, muscle function greatly 

influences a complete denture that is placed in the mouth. 

It is therefore, extremely important that the teeth be 

placed in the mouth within the arch form that falls within 

the area that is compatible with muscular forces.  Also  by 

functional moulding we make a seating place for the 

buccinator to rest  so that it further aides in denture 

stability. On the other hand, when the polished surface is 

properly formed, the retentive force of the buccinator 

muscle and tongue on the denture enables the patient to 
13control his dentures.  

Once the neutral zone is recorded, the index is used to 

replicate it in wax and teeth are arranged in the 

confounded space. The teeth selected for this case were 

non anatomic teeth since the stability of the denture is not 

jeopardized during the lateral movements when the non 

vertical forces are applied on the teeth. Normally in this 

concept, the secondary impression is postponed to the “try 

in” appointment ; wherein a close mouth impression is 

made. Also the impression of the buccal and lingual 

surfaces were made using Zinc oxide eugenol impression 

paste. This will facilitate contouring of cameo surface of 

prosthesis , which will enhance retention of the denture. 

The contouring of the denture base along these regions 

would help in applying a seating force by the mere 

presence of the bulk of fixing muscles.

Thus we see that neutral zone concept incorporates the 

features already present in the form of muscular 

structures, to compensate for the lost retentive features in 

case of resorbed ridges. This gives satisfactory results when 

retention is concerned even though the residual ridge 

condition is compromised.

Conclusion :

The neutral zone impression technique may be 

incorporated into fabrication of any complete denture 

prosthesis when the patient presents with highly resorbed 

mandibular ridge.  This case report highlights one such 

case where a successful denture was fabricated using this 

type of impression technique.  This procedure can be 

utilized to the maxillary residual alveolar ridge also 

whenever it is required. 
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Introduction :

Class II malocclusions can be due to prognathic maxilla, or 

retrognathic mandible, or both. In a growing patient, 

functional appliances are most widely chosen to correct 

the skeletal discrepancy making use of the natural growth 

potential. Usually, it is a 2 phase treatment, where in the 

skeletal discrepancy is corrected first, followed by detailing 

of the occlusion using fixed mechanotherapy.

A variety of functional appliances are at our foray to correct 

class II malocclusions like activator, functional regulator, 
(1)twin block etc. The twin block, given by Clark , is a very 

commonly used appliance for many reasons; it has reduced 

bulk unlike other appliances, patient adjusts to speech and 

other functions very quickly, it can be fixed to the teeth in 

non-compliant cases,  

patient immediately sees 

the changes upon wearing 

the appliance which acts 

a s  a  p o s i t i v e  

reinforcement. Compared 

to other appliances, twin 

block seems to be more 
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Abstract :

Correction of a skeletal sagittal Class II in a growing child can be done either in one single phase of treatment, or in two phases, i.e a first 

phase of functional appliance to reduce the severity of the skeletal discrepancy, followed by fixed appliance therapy to refine the 

occlusion. This 2 phase treatment has quite a few advantages such as early correction of the facial profile is seen by the child and parent, 

which motivates them, as well as, reduces the social handicap produced as a result of the malocclusion. Hence, this case report 

describes the treatment of a Class II child, with a Twin block appliance followed by fixed orthodontic treatment.

Keywords : Two phase treatment, Twin block, Headgear.

(2)useful in causing sagittal and vertical changes.

This case report is of an 11 year old boy, who presented 

with a skeletal Class II, who was successfully treated in 2 

phases- first phase of functional therapy using Twin Block, 

followed by a second phase of fixed mechanotherapy.

Case Report :

An 11 year old boy, Nidhin, reported to the Department of 

Orthodontics, A.B.Shetty Memorial Institute of Dental 

Sciences with a chief complaint of forwardly placed upper 

front teeth.

He had no significant medical or dental history.

On extra oral examination (FIGS 1-4), he presented to be 

Mesomorphic, Brachycephalic and Euryproscopic, with a 

convex profile, consciously competent lips, Class II apical 

bases, and recessive chin.
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FIG 1

FIG 10

FIG 5

FIG 8

FIG 2

FIG 11

FIG 6

FIG 9

FIG 3

FIG 7

FIG 4

On intraoral examination (FIGS 5-10), dentition was in the mixed 
dentition stage. Generalised spacing was seen in the anterior 
segment of the maxillary arch.On occlusion, Molar relation was 
Class II bilaterally, with overjet of 12mm and overbite of 4mm, and 
the lower dental midline was shifted to the right side by 3mm.

The cephalometric analysis of the patient (Image 10) revealed 
him to be a Skeletal Class II with a prognathic maxilla, retrognathic 
mandible, recessive chin, horizontal growth, proclined anterior 
teeth and an acute nasolabial angle.

An analysis of the hand wrist radiograph (FIG 11) revealed the 
patient to be in the SMI 3 stage of skeletal maturation indicating 
65-85% growth was still remaining.

PRE TREATMENT OPG (FIG 12)

Measurement Values

SNA 87

SNB 78

ANB 9

WITT'S APPRAISAL 5mm

FMA 20

Sn-Go-Gn 30

Upper Incisor- NA 40/9

Lower incisor – NB 32/6

Lower incisor- Mandibular plane 103

Interincisal angle 100

Nasolabial Angle 80

PRE TREATMENT CEPHALOGRAM VALUES (Table 1)

Diagnosis:

Using the above, the diagnosis was arrived to be:

1. Skeletal- Class II apical bases.

2. Dental- Class II div 1 malocclusion.

3. Soft tissue- Everted lips with acute nasolabial angle.
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FIG 13

FIG 15 FIG 16

FIG 14

TREATMENT OBJECTIVES:

Based on the above pre- treatment findings, the treatment 
objectives were to:

1. Correction of Class II Skeletal relationship

2. Correction of overjet and overbite

3. Obtain Class I molar and canine relationship.

4. Achieve optimal facial balance and esthetics.

TREATMENT PLAN:

1. Phase 1- Growth modification- Using Twin Block and 
Headgear.

2. Phase 2- Fixed mechanotherapy using Pre Adjusted 
Edgewise brackets (MBT 0.022 slot).

TREATMENT PROGESS:

1. Twin Block plus headgear:

Twin block was fabricated with a bite opening of 5mm 
in the pre molar region with sagittal advancement of 
7 mm.( FIGS 15-19)

The appliance was delivered and the patient was 
asked to wear the appliance full time.

Visual Treatment Objective (VTO): (FIGS 13, 14)

The VTO was positive, indicative that mandibular 
advancement would benefit the patient.

FIG 18FIG 17

FIG 20

FIG 20

FIG 22

FIG 24

FIG 21

FIG 23

FIG 25

FIG 26

Alongside, from the second month onwards, a high pull 
headgear was given (FIGS 20,21) with a force of 400g 
bilaterally. The headgear was used to restrain the 

(4)prognathic maxilla.

Headgear:

The appliance was worn full time for a period of 12 months.

Post Twin Block-Headgear Intra Oral Images: (FIGS 22-26)
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Post Twin Block-Headgear Extra Oral Images (Figs 27-31)

PHASE 2- FIXED ORTHODONTIC TREATMENT
Following 12 months of functional and orthopaedic therapy, fixed orthodontic treatment was started 
with Pre Adjusted Edgewise (MBT 0.022” prescription).
Levelling and alignment was done from initial 0.016 NiTi wires till the final arch wire of 19x25 S.S was 
in place.

Mid Treatment Intra Oral Photographs (Figs 32-36)

FIG 27 FIG 28

FIG 33

FIG 37

FIG 42

FIG 29

FIG 34

FIG 38

FIG 43

FIG 30

FIG 35

FIG 39

FIG 44

FIG 36

FIG 40

FIG 45

FIG 41

FIG 31

The fixed orthodontic treatment was completed in a period of 20 months, with the total treatment time being 32 months.

Post Treatment Photographs (Figs 37-46)
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Post Treatment Cephalogram (FIG 47)

Measurement Values

SNA 85

SNB 84

ANB 1

WITT'S APPRAISAL 1mm

FMA 29

Sn-Go-Gn 30

Upper Incisor- NA 20/4

Lower incisor – NB 30/5

Lower incisor- Mandibular plane 98

Interincisal angle 125

Nasolabial Angle 95

TABLE 2

Post Treatment OPG (FIG 48) 

RETENTION: (FIGS 49-53)
The patient was given a modified Hawley's retainer, which was 
worn for a period of 12 months.

FIG 50

FIG 49

FIG 51 FIG 52 FIG 53

Superimposition (FIG 54)

Superimposition shows reduced nasolabial angle, increased 
growth of mandible, reduced proclination, achievement of a Class 
I relation.

Discussion:

Correction of sagittal discrepancies in children can be 

either one phase or two phase treatment. Two phase 

treatment offers the advantages of earlier correction of the 

discrepancy, followed by a reduced period of fixed 

appliance treatment, reduced chances of surgery at a later 
(3)date. 

We chose the twin block appliance as it offers many 

advantages such as better patient acceptance, reduced 

hygiene demands, growth pattern of the patient etc.

Conclusion :

In this patient, the two phase therapy with twin block and 

headgear helped us achieve satisfactory results. However, 

long term studies with large sample sizes are needed to 

validate this method.
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Introduction :

Atlas the first cervical vertebra supports the head. It is ring 

shaped; it has no body no spine, has a short anterior arch, a 

long posterior arch, two lateral masses and two long 

transverse processes projecting laterally from the lateral 

masses containing foramen transversarium, sometimes 
1deficient leaving foramen transversarium incomplete.

The second part of the 

vertebral artery traverses 

through vicinity of C6-C1 

foramen transversarium 

along with  vertebral  

v e n o u s  p l e x u s  a n d  

sympathetic plexus, it then 

e n t e rs  t h e  fo ra m e n  
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Abstract :

Introduction : The second part of the vertebral artery along with vertebral venous plexus and sympathetic plexus traverses through 

vicinity of foramen transversarium of atlas. Derangement of these structures in their course may be seen due to deformities, narrowing 

and presence of osteophytes in foramen transversarium.

Methods : Two hundred foramen transversarium of 100 atlas vertebrae were grossly studied for their variations.

Results : Out of hundred atlas vertebrae examined, we found that all the vertebrae had foramina transversaria. Absence of costal 

element was noticed in five atlas vertebrae. 2 of the vertebrae showed incomplete unilateral foramen transversarium, 3 vertebrae 

showed bilateral incomplete foramen, In 1 vertebra along with normal foramen transversarium, complete retroarticular foramen was 

observed on the left side and incomplete retroarticular foramen observed on the right side of the posterior arch.4 vertebrae showed 

incomplete retroarticular foramen.

Conclusion : The increasing incidence of neck injuries and related syndromes necessitates the study of bony variations of the atlas 

vertebra and its transverse foramina. Due to the incomplete formation of the foramen transversarium the second part of vertebral 

artery is prone to be damaged easily during posterior cervical injuries and Surgeries. The bony bridges embracing the vertebral artery 

may be responsible for vertigo and  cerebrovascular accidents hence the knowledge of such variations is important for Physicians, 

Otirhinolaryngologists, neurologists ,Orthopaedicians and Radiologists.

Keywords : Vertebral artery, Atlas vertebra, Foramen Transversarium, Retroarticular foramen, Cerebrovascular accidents.

magnum and joins with the corresponding vertebral artery 
2to form basilar artery. 

Derangement of these structures in their course is due to 

narrowing, deformities and presence of osteophytes in 

foramen transversarium which has been investigated by 
3many authors.

Many anatomical variations are observed in cervical and 

proximal thoracic vertebrae due to the intense 

transformation it undergoes during phylogeny. An Atlas 

vertebra differs in structure from other cervical vertebrae 

and it is also the most variable vertebrae in man.4Studies 

have been conducted by many authors on the variations in 

s i ze ,  s h a p e , i n c o m p l e t e  o r  d o u b l e  fo ra m e n  

transversarium,but very few authors have studied about the 

variant of retroarticular foramen 5  which we have studied.
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In an  atlas vertebra, the  retroarticular foramen variant seen 

is formed by  the bony outgrowth from the superior articular 

facet over the groove present on the posterior arch of atlas 

vertebrae. It is formed by ossification of the oblique 

ligament of atlas present at the inferior border of posterior 

atlantooccipital membrane .Existence of such foramen may 

cause compression on the artery during the extreme 

rotatory movements of the neck or manipulation of the 

cervical spine during surgeries, physiotherapy or exercises 

and cause vertebrobasilar ischemia which may lead to  

common symptoms like migraine, vertigo, diplopia, 

shoulder pain, neck pain or severe incidents of 
7 cerebrovascular incidents. Hence the increasing incidence 

of neck injuries and related syndromes necessitates  the 

Physicians, Orthopaedicians, Otirhinolaryngologists, 

Neurosurgeons and Radiologists to know the bony 
8variations of the atlas vertebra and its transverse foramina.

Methods :

Hundred dry atlas vertebrae of unknown sex but of a South 

Indian population were obtained from the department of 

Anatomy and students of first year MBBS, Yenepoya Medical 

College. Broken atlases were excluded from the study. 

Presence, absence, incomplete foramen transversarium and 

retroarticular foramen were carefully looked for and the 

boundaries carefully noted in two hundred transverse 

processes of 100 atlas vertebrae. 

Results :

Out of two hundred transverse processes of hundred atlas 

vertebrae examined, we found that all the vertebrae had 

foramina transversaria.

 Absence of costal element was noticed in five atlas 

vertebrae  2 of the vertebrae showed incomplete unilateral 

foramen transversarium: Anterior margin of the foramen 

transversarium was absent on the right side in one case and 

posterior margin deficient on right side in another vertebra 

.In 3 vertebrae Anterior margin was absent bilaterally  

(Figure 1).

In 1 vertebra along with normal foramen transversarium, 

retroarticular foramen was observed on the left side and 

incomplete retroarticular foramen observed on the right 

side of the posterior arch(figure 2).

4 vertebrae showed incomplete retroarticular foramen: 3 

on right side and 1 on left side.

Figure 1 : A, C unilateral and B, D, E bilateral incomplete 
foramen transversarium.

Figure 2 : complete and incomplete retroarticular canal.

Discussion :

As atlas is among the three important constituents of 

craniovertebral junction it is clinically more important due 

to grooves and foramina in its posterior and lateral 
9margins.

Many authors have studied on different variations of Atlas 

vertebrae like deficient anterior arch, deficient posterior 

arch, retroarticular foramen, accessory foramen, 
4,5incomplete foramen transversarium.  Taitz in1978 

reported absence of the transverse foramen at C4 and C6 

vertebrae.10 Vasudeva and Kumar in 1995 reported 

unilateral absence of foramen transversarium on the left 

A

B

C

D

E
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side of atlas.11 Nayak in 2007 observed bilateral absence of 

foramen transversarium.12 Seeema in 2013 found 

posterolateral vertebral tunnel on the left side of atlas.13 

Zambare in 2011 studied fifty atlas vertebrae and found 

In4% of cases complete and 12% cases incomplete ring.2 

Chauhan in 2013 studied fifty atlas vertebrae and found 
5absence of costal element in seven vertebrae.

The retroarticular foramen isformed due to the lateral 

growth of bone from superior articular facet to the 

posterior arch of atlas. It is formed by the ossification of the 

oblique ligament of the atlas which may be complete or 

incomplete. During the extreme rotatory movements the 

vertebral artery and the first cervical nerve passing through 

it can get compressed and may lead to vertebro-basilar 
2insufficiency and many neurological symptoms.

Some authors have found correlation between 

morphology of atlas with head and neck posture14 and 

others have stated that congenital defect and variations of 
15atlas occur together and it is hereditary.

Some authors said that  potency of existing osteogenic cells 

in the region of craniovertebral  junction is activated 

leading to formation of retroarticular canal and others 

believe that  the pulsation of the vertebral artery itself  

could induce the bridging with ossification of oblique 
16ligament of atlas . 

Clinical significance of such anatomical variations of the 

Foramen transversarium is useful for estimating changes in 
17 the vessels and accompanying nerves because vertebral 

vessels are important factor in the formation of the 

Foramen transversarium, and variations in the presence 

and course of the vessels will be seen with the changes in 

foramen transversarium .It was also noted that tortousity 

of vertebral artery may cause bone erosion or obstruct the 
18complete formation of the foramen transversarium.

The occurrence of incomplete foramen transversarium can 

be confused with fractures and other anomalies and hence 

should be known to radiologists for accurate interpretation 
4, 19, 20 of radiographs and computed tomographic scans and 

occurrence of retroarticular foramen can cause many 

vascular and neurological symptoms which should be kept 

in mind by treating Physicians and Surgeons and always 

think of variations in the atlas vertebrae as one of the 

possible cause.

Conclusion :

Anatomical variations of atlas especially in the bony 

bridges embracing the vertebral artery and first cervical 

nerve may be responsible for vertigo and many 

neurological disturbances and hence it is of clinical 

importance. Knowledge of such variations is important for 

Physicians, Otirhinolaryngologists, neurologists and 

Orthopaedicians. Due to the incomplete formation of the 

foramen transversarium the second part of vertebral artery 

may be dislodged and prone to get damaged easily during 

posterior cervical injuries. The knowledge of the variations 

on foramen transversarium is important for radiologists as 

they may misinterpret as fractures and operating surgeons 

to prevent the hazard of injury to the vertebral artery.
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Introduction :

Management of foreign bodies especially in the eye is a 

challenging experience for most of the maxillofacial 

surgeons. Presence of foreign body should be suspected if 

the patient presents with severe infection or a sensation of 

foreign body within the orbit. Corneal abrasions may be 

present even after the removal of foreign body.

Intraocular foreign bodies can be categorized into 

superficial and penetrating foreign bodies. Superficial 

foreign bodies are those that stick to the front of the eye or 

get trapped under one of the eyelids, but do not enter the 

eye. Penetrating foreign bodies are those penetrate the 

outer layer of the eye (cornea or sclera) and enter the eye.

Appropriate diagnostic 

imaging technique such as 

computed tomography is 

necessary before planning 

the removal of intraocular 

foreign bodies.

The time and method of 
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Abstract :

Intraorbital foreign bodies often present a confusing clinical picture and managing them remains a challenging experience to the oral 

and maxillofacial surgeons. Wooden foreign bodies are notorious for remaining quiescent for a long time, before presenting with a 

variety of complications. The wound of entry may often be small and self-sealing. Wooden foreign bodies also show a propensity to 

break during attempted removal. Intraorbital wood is often not detected by standard diagnostic tests like the computed tomography 

scan, adding to the diagnostic dilemma. A retained foreign body can give rise to serious complications, the most devastating of which is 

loss of the eye. This interventional case report of an unusual case of a wooden intraorbital foreign body reviews the clinical features, 

radiological appearance and surgical management. Details of ocular history, preoperative ocular examination findings including visual 

acuity, computed tomography findings were noted. Early surgical exploration was carried out with blunt dissection and careful 

hemostasis. Thus the foreign body extraction greatly influenced the visual prognosis and final outcome of the patient.
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removal of foreign bodies of the orbit depend on various 

factors like size, shape, nature ,size of impingement 

,potential for developing any complications like optic nerve 

compression, infections etc. Organic foreign bodies like 

wood have to be removed as soon as possible due to 

associated risk of infections. It has been seen that foreign 

bodies of greater mass are associated with worse visual 

outcome and warrants early removal.

A peculiar case-report of intraocular foreign body is 

presented in this article.

Case Report :

A 39 year old female patient reported to us with history of 

penetration of thin wooden stick into her right eye at her 

workplace 2 days back. She also complained of dull aching 

pain, swelling of right eye, excessive tears from the same 

eye, burning sensation and reduced mouth opening. 

On clinical examination, the patient was well oriented to 

time, place and person. A 0.5 x0.5 cm laceration was 

noticed over the right conjunctiva. About 1 cm broom 

splinter was seen protruding out from the lateral aspect of 
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right eye and penetrating the sclera. The eye was inflamed, 

tender and edematous with slight subconjunctival 

hemorrhage. However pupils were equal in size with 

normal light reflex. She had no diplopia and her eye 

movements were normal in all gazes. Her mouth opening 

was about 20mm. On palpation right lateral perygoid 

muscle was found to be tender.

Ophthalmic consultation was done for the same patient. 

The ophthalmologic report confirmed the presence of 

foreign body in the right eye. However diplopia or 

blindness was not reported. The visual acuity was 6/6 

according to Snell's chart. Eye movements were normal in 

all gazes. Intraocular pressure in the affected eye was 

within normal limits. 

Plain sagittal CT of the orbit showed hypodense linear 

foreign body passing through lateral wall of right orbit 

through the right maxillary sinus.                                                                         

The patient had to be managed immediately to prevent any 

future complications like infection, corneal abrasion, 

blindness etc. 

A single dose of tetanus toxoid injection was given to the 

patient. The patient was taken up under general anesthesia 

for the procedure with aseptic precautions. Right 

transconjuctival incision was placed. The eye was retracted 

medially. Using fine mosquito forceps, the wooden foreign 

body was rotated to loosen it from the bony wall and taken 

out gently from the eye. Blunt dissection was then 

performed to remove the bony spicules that were holding 

the foreign body, from the lateral orbital wall. No major 

bleeding was encountered during the procedure .An infant 

nasogastric tube was inserted through the track of the 

foreign body for antibiotic wash. The wooden stick was 

found to be of 8.5 cm long. The eye was then washed with 

normal saline to flush out any dust and dirt.  The wound 

closed with 7-0 vicryl.

Systemic and topical antibiotic as well as analgesics were 

prescribed for the patient. Also an eye patch was placed 

over the right eye. The patient was instructed to flush the 

eye with cold water frequently for a week and not to rub 

the eye. Also was instructed to perform aggressive mouth 

opening exercises.

The patient was recalled after 1 week for follow-up. A plain 

sagittal CT of the right orbit was taken after the removal of 

the foreign body to ensure that no pieces were left behind. 

The CT orbit showed no traces of the foreign body in the 

right orbit.

The patient has been on regular follow-up for 1 year with 

no complications.

Discussion :

Foreign bodies of the eye or orbit account for a small but 

significant part of ocular trauma. The significance of this 

type of injury is heightened by its association with 

occupation and the serious complications it causes both 
1early and late.

Penetrating ocular trauma is a leading cause of unilateral 

blindness. Different modes and settings of the trauma may 

necessitate different approaches to the management of 
2such cases.

The impacted foreign body in the orbit may be organic or 

inert.  Organic foreign bodies like wood   in our case need 

to be removed as soon as possible due to the associated 

high risk of infection especially if the patient is 
2immunocompromised.  Wood, with its porous consistency 

and organic nature, provides a good medium for microbial 

agents. Infection resulting from retained intraorbital 

wooden foreign bodies may lead to complications such as   
3panophthalmitis, abscess, and fistula . Inert materials like 

glass, plastic or steel are associated with lesser risk of 

infection and a decision to remove them should be based 

on factors like site of impingement, size of foreign body, 

potential of secondary injuries and hematoma. The 

physical characteristics of the foreign body like mass and 
2shape are also of prognostic importance. Woodcock et al  

from UK had found that foreign bodies of greater mass 

were associated with worse visual outcome. Lid laceration 

and adnexal injuries have been found to be associated with 

the eventual enucleation of injured eye.
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Fig 1 : Lateral profile of the patient showing 1cm broom splinter in 
the right eye.

Fig 2 : Plain sagittal CT of the orbit

Fig 3 : The removed foreign body

Assessment through radiological images assists in the 

proper localization of the foreign body, estimation of its 

consistency and size, and evaluation of the response of 

surrounding orbital tissue. Additionally, it is useful in 

determining the integrity of the globe. The choice of 

imaging modality chiefly depends on the nature of the 

suspected foreign body. Plain film radiography is useful to 

localize radiopaque objects. However, plain films lack the 

capacity to demonstrate the object details, their exact 

location in relation to surrounding structures and tissue 

response or damage. Standardized ophthalmic 

ultrasonography (combination of standard A-mode and B-

mode scanning) has been recommended as the imaging 

modality of choice during initial evaluation. Nevertheless, 

this diagnostic method requires specific expertise and 

technology that may not be available in many institutions. 

CT scanning has therefore been recommended as the 

imaging modality of choice in this situation. Ideally, a CT 

scan of the orbit must be ordered. Thin axial and coronal 

views of 1.0–1.5 mm cuts of the orbit are extremely useful 

to delineate the shape and for determining the 

composition of the foreign body. However, despite being 

highly sensitive and specific for detection of foreign bodies, 

CT scans may produce false negative results, particularly if 

the size of the foreign body is less than 0.5mm, and 

especially in the case of wooden objects. These are better 

seen with magnetic resonance imaging (MRI). However, an 

MRI is contraindicated if the suspected foreign body is 
4ferromagnetic.

 Retained organic foreign bodies are not often immediately 

apparent on imaging studies, making prompt removal 

difficult. Previous studies report that wood, depending on 

its level of hydration, can be isodense to either air or orbital 
5fat on CT scan.

Although the radiological appearance may show a great 

variety, CT imaging is the basic diagnostic technique. MRI is 
6the method of second choice.

Once an intraorbital foreign body is diagnosed, appropriate 

management includes culture of the wound (or foreign 

body if removed) and administration of antibiotic(s). 

Tetanus toxoid has to be administered according to the 
5vaccination status.

The management and prognosis depend on the 

composition and location of the foreign body as well as the 
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7possible presence of secondary infection.

Most metallic foreign bodies remain quiescent for a long 

period of time without causing any problems. So the 

general recommendation is to leave them alone in the 

absence of specific indications for removal.

However, organic foreign bodies like wood have a much 

higher incidence of potentially sight-threatening and life- 

threatening complications. They may remain dormant for a 

variable period of time and manifest with delayed-onset 

orbital granuloma, cellulitis, abscess or chronic draining 
8sinus.

Hence, surgical removal of organic intraorbital foreign 

bodies is recommended.

 Large intraorbital foreign bodies usually slide between the 

eyeball and the orbital walls, but rarely cause severe 

trauma to the eye. However, immediate direct trauma to 

important intraconal structures may even damage the 

optic nerve.  Paresis of the extraocular muscles and 
 anaesthetic immobile globe has been reported. Rarely do 

the foreign bodies traverse the orbit into the cranium or to 

adjacent paranasal sinuses causing extensive damage to 
 9surrounding structures.

In general, surgery to remove the foreign body   is planned 

on the basis of the size and nature of the foreign body 

(organic objects are usually poorly tolerated), the location 

(anterior or posterior orbit) and the presence of other 

injuries or foreign body-related complications (such as 

optic nerve compression, infections and extra ocular 
5muscle involvement). 

Foreign body injuries in the orbital region can be 

approached with a combination of clinical suspicion, basic 

knowledge and diagnostic tests. The skill and experience of 

the surgeon are fundamental to decreasing the risk of 
7iatrogenic injuries .

We efficiently managed the case of wooden foreign body in 

the right orbit by removing the foreign body under general 

anesthesia and administering antibiotics and analgesic.

To conclude, intraocular foreign bodies remain a diagnostic 

dilemma and challenging experience to the maxillofacial 

surgeons. We have described an unusual case report of an 

intraorbital foreign body and the treatment was planned 

with accurate and detailed history as to the mechanism of 

injury, meticulous examination, as well as a CT scan of the 

orbit, which is the imaging modality of choice for detection 

and localization of the foreign body. The final outcome and 

visual prognosis depend greatly upon early diagnosis and 

also on frequent follow up visits. Foreign body injuries in 

the orbital region can be treated with a combination of 

clinical suspicion, basic knowledge and diagnostic tests and 

call for surgical skill and experience to decrease the risk of 

iatrogenic injury in relation to the inherent risk of retaining 

an organic intra-orbital foreign body.
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Introduction :

Though heat-related illnesses are known since Biblical 
 [1]times , they are seldom addressed as a medical or health 

 [2]catastrophe in our society . The intensity of heat stroke 

induced deaths are increasing with global warming and 

with worldwide increase in the frequency and intensity of 
 [2,3]heat waves . In terms of clinical burden on the society 

and number of deaths occurring due to heat illness, 

hyperthermic brain injury is the third largest killer in the 

World after the cardiovascular and traumatic insults to the 
[2]central nervous system (CNS) . In spite of the seriousness 

of this problem, studies regarding effects of heat on the 
 [3]CNS are largely ignored .

Heat stroke, whether classic or exertional, is a medical 

emergency defined by a body temperature greater than 

40°C (104°F) that causes altered mental status and 

deterioration of multiple 
[4,5,6]organ systems .  Heat 

stroke causes severe CNS 

d y s f u n c t i o n ,  e . g . ,  

delirium, convulsion and 

coma. More than 50 per 

cent of heat stroke victims 

die within short period 
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Abstract :

Heat stroke was first recognized by the Romans in 24 BC. But it took until 1946 for it to be shown that heat stroke could lead to multi-

organ damage with hemorrhage and necrosis in the lungs, heart, liver, kidneys, brain and gut with a 10% to 50% mortality rate. Patients 

may present with neurological impairment of varying degrees and duration, including delirium, lethargy, coma and seizures, 

Neurological damage is presumably attributable to metabolic disarray, cerebral edema or ischemia. Here we are presenting a case of 

heat stroke, with coma due to neurological involvement who recovered functionally fully though with some residual damage revealed in 

computerized tomogram of the brain after conservative management of heat stroke.

Keywords : Heat stroke, cerebrovenous thrombosis, neurological dysfunction, ice berg.

despite lowering of the body temperature and therapeutic 

intervention. Those who survive heat stroke often show 

permanent neurological deficit suggesting that heat as 

physiological or pathological stressor considerably 

influences the structure and function of the nervous 
 [2]system . The central nervous system is very sensitive to 

hyperthermia, causing neurologic complications due to 

involvement of the cerebellum, basal ganglia, anterior 
[4,6,7]horn cells, and peripheral nerves .

Case History:

A young unmarried female presented with history of high 

grade fever of two days duration associated with head 

ache, vomiting, reeling sensation followed by delirium and 

seizures after roaming in a very hot summer day. Before 

getting admitted in the hospital she was treated with cold 

and wet blankets, intravenous  fluids and antipyretics for 

one day . There was no history of any significant illness. She 

was not on any medication. On examination, patient was 

afebrile, drowsy and incoherent. Headache and vomiting 

are present. There were no signs of meningeal irritation or 

focal neurological deficits. Papilloedema was present. Her 

blood sugar, renal and liver function tests and electrolytes 

were within normal limits. Pregnancy test was negative and 

urine examination was normal. Computerised Tomogram 
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of brain [Figure: 1] revealed hemorrhage in left temporal 

region associated with edema. Magnetic resonance scan of 

brain [Figure:2&3] showed hemorrhagic infarct in the left 

temporal region and thrombus in the left transverse and 

sigmoid sinus. Her connective tissue profile was normal 

(Antiphospholipid antibodies, Antinuclear antibodies, Anti 

ds–DNA were negative and, Protein C, Protein S, 

AntiThrombin III and Homocysteine were within normal 

limits).

She was treated with intravenous fluids to correct 

dehydration, intravenous mannitol, acetazolamide tablets, 

intravenous phenytoin sodium along with bladder, bowel 

and back care. So further tests were not done. She was 

treated with low molecular weight heparin initially 

followed by oral warfarin. Patient was improved gradually 

and regained full consciousness without any focal 

neurological cognitive deficits. She was discharged with 

advice to continue phenytoin sodium orally. Repeat CT scan 

[Figure: 4] after four months showed residual edema in the 

left temporal region

Discussion :

Heat stroke is a systemic disorder and victims can therefore 

display a variety of symptoms and signs concordant with 

multiorgan dysfunction. The two cardinal features, 

however, are raised body temperature and neurological 

dysfunction. Patient may present with neurological 

impairment of varying degrees and duration, including 
 [8]delirium, lethargy, coma and seizures . 

Heat stroke can cause many different reactions within the 

body that lead to neurologic dysfunction, including 

decreased cerebral perfusion and aberrations in 

coagulation. Initially during hyperthermia, peripheral 

vasodilatation predominates to facilitate heat loss through 

the skin. To avoid a functional hypovolemia, a 

compensatory vasoconstriction of the splanchnic and renal 

Figure 1 : CT Brain showing hemorrhage in left temporal region 
associated with edema.

Figure 2 : MRI Brain showing haemorrhagic infarct with mass 
effect in the left temporal lobe.

Figure 3 : MRV showing thrombus in the left transverse and 
sigmoid sinus.

Figure 4 : CT Brain showing residual edema in the left temporal 
region.



vasculature occurs, likely causing the symptoms of nausea, 

vomiting, and diarrhoea. If heat stress continues, however, 

the compensatory vasoconstriction will eventually fail, 

further increasing the body temperature. Concurrently, 

cerebrovascular congestion and cerebral edema occur with 

the hyperthermia, causing an increase in intracranial 

pressure. Combined with a failure of splanchnic 

vasoconstriction and decreased mean arterial pressure, 
[4,9,10]cerebral blood flow falls . This results in cerebral 

ischemia. An aberration in coagulation is caused by a 

decrease in protein C, protein S, and antithrombin III, as 

well as alterations in vascular endothelium, creating a 

pattern resembling sepsis and disseminated intravascular 
 [4,9]coagulation . This can cause hemorrhage within the 

[4,10]brain, also resulting in neurologic dysfunction . All of 

these physiologic processes occur concurrently, causing 
 [4]the common outcome of neuronal dysfunction . 

Rapid cooling is desirable and it has been shown that 
0decreasing the body temperature below 38.9 C within 30 

 [8,11]minutes of presentation improves survival  . Various 

methods exist to promote heat loss from the body, 

including cold/ ice water immersion, promotion of 

evaporative heat loss and the use of body cooling units.  If 

body cooling unit is not available, keeping the patients 'wet 

and windy' by tepid watering of the skin and promoting air 
 [8,12]movement with fans is equally acceptable . There are a 

limited number of cases in the literature that describe the 
[13]CNS injury related to heat stress .  Guerrero et al reported 

a patient with heat stress presenting with encephalopathy 

and bilateral cerebral, cerebellar, and thalamic lesions and 
[13]intraventricular hemorrhage on MRI . Carol T et al 

presented a case which demonstrates ischemic and 

hemorrhagic side effects of heat stroke in both the cerebral 
[4]hemispheres and the cerebellum . Satyendra Kumar 

Sonkar et al presented an unusual case of heat stroke 

followed by disseminated intravascular coagulation, 

multiple organ dysfunction with bilateral intracerebral 

bleed who survived with judicious management and 
[14]recovered without any neurological sequeale . 

Our patient had high grade fever associated with head ache 

and vomiting followed by delirium (neurological 

dysfunction) after roaming outside in a hot summer day. 

We suspected heat stroke (smear for malarial parasite was 

negative, signs of meningeal irritation were absent, 

connective tissue profile was negative and MR Scan of 

brain and venogram was had shown thrombosis in left 

temporal and sigmoid sinus associated with left temporal 

hemorrhage with mass effect and herniation). Patient was 

treated symptomatically and conservatively. Patient 

improved gradually and discharged with full functional 

recovery. There were no case reports of heat stroke 

associated with thrombosis of transverse and sigmoid 

sinuses in the literature.  Our case is also unique to have full 

functional recovery (though with some residual edema in 

the follow up CT scan) despite the severity of findings noted 

in the MR Scan.

Conclusion :

Whenever a patient present with raised body temperature 

and neurological dysfunction in hot summer days, heat 

stroke should be suspected and treated accordingly by 

body cooling to minimize the morbidity and mortality. 

Antipyretics are of no use as thermoregulatory mechanism 

was failed. Whenever possible, MR Scan should be taken to 

assess the neurological damage.. 
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Abstract :

Clinical practice guidelines are systematically developed statements that assist practitioners to provide appropriate evidence-based 

care. They are often created by statutory bodies, expert associational advisory committees, government and regional offices and even 

individual hospital policy groups. The objectives of clinical guidelines are to standardize medical care, to raise the quality of care and to 

reduce several kinds of risks to the patient and health care provider. Implementation of clinical practice guidelines is a complex process 

and protocols with good quality, with clinical importance and prioritization of topics, and a user-friendly format are usually successful.  

In day to day clinical practice guidelines are not strictly followed. The merits and demerits of guideline based practice patterns have 

been analyzed here. There could be many reasons for the non adherence to protocol based medical practice which has to be addressed. 

A historical perspective of guidelines and a breach in standardized practice is also mentioned. As there can be fallacies in protocols; a 

clinical practice that is not strictly adhering with guidelines, should not be considered as a wrongful treatment strategy.
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Introduction :

As long as each human being is unique, the illness affecting 

his system should also be 'unique'. The aberration of the 

bodily mechanisms are labeled as symptoms, signs and 

diagnoses in medical text books by the collective wisdom of 

our predecessors who have compiled as much information 

about most abnormal human situations. Generally, in 

clinical practice we try to ascribe an individual's problem to 

one of the described or classified areas of medical 

knowledge and try suggesting a solution. We practice 

medicine with the ideas imbibed from books, teachers and 

our own past experience. It's a spontaneous act which gets 

moulded or remodelled regularly. Every one of us have 

witnessed many unexpected turn of events in clinical 

practice which we fail to explain with our existing basis of 

knowledge,  probably 

because of an un-identical 

nature of the human 

system; hence we end up 

saying 'diseases will not 

read text-books!'.  If this is 

the scenario in common 

medical practice, how can 

we generalize disease related events into particular 

guidelines?

Even in this era of evidence based medicine; the relevance 

of an age old query “Is medical practice just a science or is 

there a need to add a pinch of 'art' for its fruitfulness?” still 

exists.

The dramatic events that happened to an octogenarian 

suffering from carcinoma prostate is an example of 

application of protocol based practice in real life. He was 

deferred radical prostatectomy by a consultant, who felt 

the patient age to be above the upper limit according to the 

guidelines for a radical surgery, obtained by feeding the 

data into software. This data was analyzed and calculated 

by using prostate cancer prediction tool from Memorial 
1,2Sloan Kettering Cancer Centre (MSKCC) . The MSKCC 

prostate cancer prediction tool was based on Kattans 

nomogram to know the organ confined status of the 

prostate carcinoma and to assess the recurrence free 
3survival after a radical prostatectomy . Interestingly, the 

same patient later underwent radical prostatectomy by 

another consultant who holistically approached the 

problem and is now enjoying a fine tuned life. Even though 
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the decision for radical surgery in this instance did not 

adhere to the current guidelines, it can be strongly argued 
4by quoting CaPSURE  and other studies which show that 

the validation of Kattans nomogram, as 'may not be 

accurate in all clinical scenarios' especially with different 
5,6,7ethnic groups and non-institutionalized patients .

Why do we need guidelines? 

Guidelines are designed for uniformity and to provide an 

overall better and improved patient outcome. Proper 

protocols will standardize the pathways; hence a 

discretionary subjective handling of a delicate event can be 

withheld. Guidelines are often created by statutory bodies, 

expert associational advisory committees, government 

and regional offices and even individual hospital policy 

groups. It is based on the most prevalent, more suitable 

and an acceptable directional lead in a particular clinical 

event. It's a planned journey; so the time, energy, 

expenditure and the workforce used would be definitely 

less and one would reach the 'target' promptly. Without 

guidelines, it is akin to one losing the path in a dense forest 

and not reaching the destination. 

If a hospital is following a particular guideline in a disease 

condition, the final result can be achieved without much 

expert supervision. Suppose a patient is admitted to 

intensive care unit, he will be treated according to the fluid 

management protocol, antibiotic protocol, ventilation 

guidelines and blood investigation protocols. The team 

involved will follow the guidelines religiously and as a result 

reducing the need for availability of a round the clock 

bedside consultant, without adversely affecting the final 

outcome. Another classical example in Urology to support 

this opinion is with regard to the procedure of Intravenous 

Urography (IVU). Ideally this is an expert supervised 

imaging, who plans and times the next x-ray shoot seeing 

the earlier film and brings out the most relevant 

information in the urinary tract. In current practice, IVU's 

are done by technicians simply following the guidelines 

prevalent in their radiology suite, without an expert 

radiologist or urologist in the room. Still they are able to 

provide the best information about the urinary system. 

Another advantage in following guidelines is avoidance of 

irrational treatment. It brings uniformity in patient care 

and even reduces the cost of treatment. If a hospital has a 

strict antibiotic policy, whether in treating urinary tract 

infection or prophylactic antibiotic administration for an 

elective surgical procedure, it avoids inconsistent 
8,9prescriptions, lowers the treatment cost  and most 

importantly resists the emergence of newer vigor strains in 
10,11clinical practice .  

I will not cut for stone….. 

The history of 'Good Clinical Practice' statute traces back to 

one of the oldest enduring traditions in the history of 

medicine – 'The Hippocratic Oath'. As the guiding ethical 

code, it is primarily known for its edict to do no harm to the 

patient. The practice of medicine starts by bowing to the 

Hippocratic Oath. The breach of guidelines in clinical 

practice dates back many centuries. The existence of a true 

urology specialty would not have happened if this violation 

of guidelines in recommended practice had not been done 

in the past. 

The original version of this oath clearly depicts that the 
12physician should not surgically treat Calculus disease  (I 

will not cut for stone even for patients in whom the disease 

is manifest). Greek tradition was against opening the body, 

and the Hippocratic Oath warns physicians against the 

practice of surgery. “I will not cut persons laboring under 

the stone, but will leave this to be done by men who are 

practitioners of this work”. The people who dared to treat 

the stone disease by violating the norms were neither 

rewarded nor incorporated into the aristocratic family of 

physicians. The act was relegated to barbers who did not 

have basic education. We surgeons should pay our tribute 
thto those chirurgeons of the 5  century B C, whose daring 

act saved a lot of lives and stimulated the subsequent 

generations to emulate a proper practice of surgery. 

Even in the earlier medical practice before Hippocratic era, 

violation of guidelines in surgical practice was noted. The 

first civilization in Mesopotamia had rules governing the 

practice of medicine mentioned in their earliest law code 
13dating back to 1750 B C . To bring about the rule of 
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righteousness in the land, the king Hammurabi encoded 

many laws for the well being of mankind in ancient 
14Babylon . The Sumerians at that time realized that 

uniformity in clinical practice was not an achievable target, 

and strict laws were implemented to physicians to avoid 

alteration in treatment patterns. 

Non adherence to guidelines  

In most of the situations the treating physicians are not 

familiar with the current guidelines applicable to the 

problems they are dealing with. The reasons could be the 

lack of updated knowledge in the field due to poor reading 

habits, lack of attendance in continuing medical education 

(CME) programs and conferences, poor interaction with 

colleagues and finally not utilizing the newer age 

technologies. The effort from central and state medical 

councils to provide credit hours for strict attendance in 

CME's and renewal of medical council registration are new 

approaches to tackle this situation.

Some doctors hold a different view about guidelines 'that 

they are not definitions and it's only a signboard to reach 

the destination'. There are too many guidelines in a clinical 

scenario and they are inconsistent too. There are frequent 

changes in guidelines to an extent as if the treatment 

offered for the same condition in the past was incorrect.

Sometimes if you need to strictly follow the guidelines you 

end up in conducting additional investigations which has its 

demerits too, such as non-availability of those facilities in a 

particular hospital or a town resulting in patient 

inconvenience. Further, these additional tests will escalate 

the cost involved in treatment. 

Many physicians feel that clinical practice is a spontaneous 

act and the decisions taken are in the best interests of the 

patient. No two physicians will think exactly in the same 

pattern in a particular clinical event though their decisions 

may be closely similar. The time and effort taken to place 

the particular clinical event into one of the guidelines 

outlined for those situations are little prolonged and not 

suitable for routine medical practice. So they believe that 

guidelines are meant for clinical trials, disease studies and 

for institutional practices only.

Analysis of guidelines based clinical practice 

The debate on management options for a proximal ureteric 

calculus is still continuing. The literature base for the 1997 

American Urology Association (AUA) guidelines indicated 

that for proximal ureteral stones of <1 cm size, 

ureteroscopy (URS) provided a median success rate of only 

56%, while  shock wave lithotripsy (SWL) was the preferred 
15,18treatment modality with a stone free rate of 84% . By 

contrast, the 2007 AUA-European Association of Urology 

(EAU) Ureteral Stone Guideline panel highlighted the 

advances in URS in the previous decade and reported that 

the stone-free with SWL and URS for small <1 cm proximal 
16,18ureteral stones were 90% and 80% respectively .

Even with guidelines showing a better result with SWL, the 

use of endourological stone procedure is commonly 

perceived to be on the rise. Most urologists would agree 

that many facets of physician preference affect the choice 

of treatment modality for a given case. The study by 
17Matlaga  showed that urologists in the initial certification 

cohort preferred URS in 52% cases; whereas more senior 

urologists performed ESWL in up to 60.5% cases. The 

possible explanation for this trend could be dramatic 

advance in endoscopic technology compared to SWL 

technology and the fact that young urologists are now 

introduced to state-of-the-art endoscopic technique 

during their training at academic centers. In addition, some 

senior urologist might be less likely to be exposed to 

technical innovations or are reluctant to devote time to 
18learning newer, more advanced technologies (Lingeman ). 

Another factor that might affect the choice of treatment is 

the financial incentives involved in preferential selection of 

procedure. Also younger urologist prefer the more 

technically challenging endourological methods with their 

more certain outcomes and keep SWL as a secondary 
18option . 

Practice patterns in the choice of treatment modality are 

also affected by factors such as access to facilities and the 

proficiency and preference of individual urologist. Even 
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though we know the fact that success rate of SWL is 

significantly better with shock waves at rate of 60/minute 

or slower, incorporating a brief pause after the initiation of 

treatment (protects against renal injury) and with low to 
18moderate acoustic pressures , these guidelines are 

practically not followed as most SWL technicians are 

mandated to follow a set protocol specified by their 

institution or service. The situation is worsened if it's a high 

volume stone centre as it is required to finish 'more cases' a 
18day .

Arguably, the best treatment for a proximal ureteral calculi 

will be administered in a setting in which the urologist has 

the freedom to determine and adopt strategies that are 

objectively proven to improve outcomes and minimize 
18adverse effects .

Fallacies in guidelines 

Guidelines are available from various professional societies 

for the evaluation and use of testosterone replacement 

therapy in hypogonadal men. The guidelines proposed by 

American Association of Clinical Endocrinologists (AACE) 

and by the Endocrine Society differ with respect to the 

proposed lower threshold for serum testosterone with cut 

off values as 7nmol/L (200ng/dl) and 10.4nmol (300ng/dl) 
19,20,21respectively. See Table 1 

22Table 1:  Biochemical definitions of hypogonadism .

Guidelines nmol/l ng/dl

EAA, ISA, ISSAM, EAU, ASA Mild <12 <340

Severe <8 <231

Endocrine Society <10.4 <300

AACE <7 <200

With different definitions in place, the prevalence of 

hypogonadism varies a lot. Mean while, the European 

Academy of Andrology  (EAA), the American Society of 

Andrology  (ASA), the European Association of Urology 

(EAU), the International Society of Andrology (ISA) and 

International Society for Study of Aging Male (ISSAM) feel 

that guideline should define hypogonadism as mild 

(<12nmol/1) and severe (<8nmol/l).

With seven societies in place and each with a different 

definition; the physician and the patient at the receiving 

end will feel confused to follow any of the guidelines and 

will either depend on the laboratory value for the range of 

normalcy or go back to his old textbooks. These societies 

through have shown a general agreement or consensus 

that a patient can be treated for hypogonadism if there is 

presence of hypogonadism related symptoms, low sexual 

desire or erectile dysfunction.

Conclusion

Clinical practice guidelines are systematically developed 

statements that assist practitioners to provide appropriate 

evidence-based care. The objectives of clinical guidelines 

are to standardize medical care, to raise the quality of care, 

to reduce several kinds of risks ( to the patient, the 

healthcare provider, medical insurers and health plans) and 

to achieve the best balance between cost and medical 

parameters such as effectiveness, specificity, sensitivity 

and resoluteness. Implementation of clinical practice 

guidelines is a complex process. The three crucial elements 

of successful guidelines are good quality, clinical 

importance with prioritization of topics, and a user-friendly 

format. A humane and holistic approach should be added 

to the science of clinical practice. As there can be fallacies in 

protocols, a strict non-adherence to guidelines should not 

be considered as a wrongful treatment strategy; rather a 

medical practice which is either close to or parallel to the 

guidelines mentioned should be taken as an appreciable 

treatment policy.
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Introduction :

Recent advances in anesthetic and surgical practices have 

facilitated the rapid rise in ambulatory surgery throughout 

the world. With the availability of rapid, short acting 

anesthetic, analgesic, sympatholytic and muscle relaxant 

drugs, as well as improved monitoring devices, it has been 

possible to minimize the adverse effects of anesthesia on 

the recovery process.Improvements in the perioperative 

care of outpatients have allowed surgeons to perform an 

increasing array of more invasive surgical procedures on an 
1ambulatory basis.

Advantages of ambulatory anesthesia

Ambulatory anesthesia can offer a number of advantages 

for patients. Outpatient surgery has been performed safely 

with a remarkably low incidence of both minor and major 

morbidity. Main advantages are reduced risk of nosocomial 

infection, cost reduction 

and short duration of 

h o s p i t a l  s t a y.  A l s o  

inpatient facilities become 

available for more needy 

patients.
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Abstract :

Day care procedures, diagnostic and therapeutic are increasingly popular, due to advances in anesthesia, surgery and medical 

technology. Carefully selected patients with optimized co morbid conditions, if any can be taken up for ambulatory surgery which 

includes sedation, regional and general anesthesia.

Careful selection of drugs and airway devices with a proper plan leads to success. Standard monitoring is mandatory .Complications 

should be anticipated with the goal of early recognition and management. Appropriate discharge criteria should be applied before 

sending the patient home.  Back up facilities of inpatient treatment should be available

Keywords : Ambulatory anesthesia, location and facilities, newer drugs, postoperative nausea and vomiting, post anesthesia discharge 

score.

Patient selection

As with surgical procedures, the guidelines for patient 

selection have become much more liberal.The patients 

planned to undergo procedures should beASA I and II 

physical status. According to new guidelines, medically 

stable ASA III can also be taken up for ambulatory 

procedures. Among the pediatric group, all ages except 

premature infants, younger than 60 weeks post conception 

can be taken up. Several medical conditions and 

procedures previously considered as contraindications are 

now accepted if the ambulatory set up isappropriate and 

the medical conditions are optimized.These include 

patients with cardiac diseases, obstructive sleep apnea 

(OSA), some types of laparoscopic surgery.

Contraindications for day care procedures

1. Emergency procedures

2. ASA III patients and above, with certain exceptions

3. Poor cardiac risk such as cardiac failure, significant 

arrhythmia 

4. Severe aortic and mitral stenosis

5. Severe obstructive sleep apnea

6. Long duration and extensive procedures

7. Major laparoscopic surgery

Review Article
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8. Need for blood transfusion

9. Need for postoperative ventilation

10. Anticipated sever postoperative pain requiring 

intravenous analgesics 

11. Lack of hospital back up

Facility Design and Safety

Ambulatory surgical facilities need to be well designed to 

ensure efficient delivery of surgical services at the 

lowest possible cost.The ambulatory surgical units can 

be of   four basic designs.

1. Hospital integrated, where it is part of regular operation 

theatre set up and ambulatory surgical patients are 

managed in the same surgical facility as inpatients. 

Outpatients may have separate preoperative 

preparation and recovery areas.

2. Hospital based,by beingwithin a hospital building or 

complex, but is separate from the main operation 

theatre and functionally independent.

3. Free standing,which is a completely independent or 

autonomous set up with its own preoperative, 

perioperative diagnostic and therapeutic facilities.

4. Office based.  (Operating or diagnostic suites).  Many of 

the diagnostic or therapeutic procedures like MRI, 

various system endoscopies and pain clinic procedures 

are done on an office based or stand alone ambulatory 
2set up.

Location and facilities

To be optimally efficient, it is recommended that allthe 

outpatient services be organized in one dedicated area.The 

waiting room,preoperative evaluation area,preanesthesia 

room, operating suites and recovery areas should be in 

close proximity so that surgeons and anesthesiologists are 

able to visit the patient and family before and after the 

operation without losing time in transit. Patient 

transportation time is also reduced to a minimum, and 

extra personnel are unnecessary because the circulating 

nurse can transport the patient to and from the operating 

room.Anesthesia and airway equipments should be 

appropriate for the goals of the centre in terms of the 

surgical procedures being planned.Staffs should be trained 

in patient care, including monitoring and resuscitation. 

They should be familiar with the surgical procedures 

conducted in the centre.Tie up with a hospital and facilities 

for transfer of patients in case of emergency is 

recommended. The policy and protocol should be written 

and easily accessible.

Procedures suitable for ambulatory anesthesia.

Dental-  Extraction, restoration, certain  facial fractures

Dermatology-  Excision of skin lesions

General- Biopsy, endoscopy, excision of masses,  

hemorrhoiedectomy,  herniorrhaphy and laparoscopic 

procedures

Pain clinic - nerve blocks, epidural injection.

Gynecology-  dilatation and curettage, biopsy, 

hysteroscopy, and laparoscopic procedures

Ophthalmology-  cataract extraction, chalazion excision,  

strabismus repair, and tonometry

Orthopedic- closed reduction, manipulation under 

anesthesia, carpel tunnel release, knee arthroscopy, 

shoulder reconstructions and minimally invasive hip 

replacements.

Otolaryngology- Adenoidectomy, laryngoscopy, 

mastoidectomy, myringotomy, polypectomy, rhinoplasty, 

tonsillectomy, and tympanoplasty.

Plastic surgery- cleft lip repair, liposuction, mammoplasty, 

otoplasty, scar revision and skin graft.

Urology-  circumcision, cystoscopy, lithotripsy, prostate 

biopsy, and certain laparoscopic procedures

Radiology –Magnetic Resonance Imaging (MRI), 

Computerized Tomography (CT)

Preoperative evaluation

The primary objective of the preoperative assessment is to 

identify patients who have concurrent medical problems 

requiring further diagnostic evaluation or active treatment 

before elective surgery. Preexisting medical conditions 

such as hypertension, obesity, asthma and gastro 

esophageal reflux disease should be optimized before the 

proposed ambulatory procedures. Patients with specific 
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anesthetic concerns (difficult airway, active cardiac 

disease) and those at increased risk for perioperative 

anesthetic and surgical complications should be identified 

in order to devise strategies to prevent postoperative 

complications. 

Primary components of preoperative assessment are 

history, physical examination and laboratory testing, 

patients' medical history is clearly being the most valuable 

.History of sleep disturbances, snoring and day time 

sleepiness indicate the possibility of obstructive sleep 

apnea. Similarly, symptoms like stridor, hoarseness, 

reduction in effort tolerance etc should lead to further 

detailed evaluation. Clinical examination should focus on 

identifying changes in various organ systems particularly 

respiratory and cardiovascular system due to any 

coexisting illness. 

Routine preoperative laboratory testing of patients before 

ambulatory surgery is unjustified and results in wastage of 

resources. ASA I patients, less than 40 years with normal 

airway and those not on any drug therapy may not require 

any investigations. ASA II patients, age more than 40 years, 

smoker and those who consume alcohol regularly may 

require investigations appropriate to the surgical 

procedures. Patients with an unexplained hemoglobin 

concentration of less than 10g/dl should be considered for 

further evaluation before elective out-patient surgery 

because a low hemoglobin level may be associated with 

diseases that could influence perioperative mortality and 
3morbidity.

Preoperative preparation

Optimal preoperative preparation of outpatients makes 

ambulatory surgery both safer and more acceptable for 

patients and hospital staff. The preparation process is 

aimed at reducing the risks inherent in ambulatory surgery, 

improving patient outcome and making the surgical 

experience more pleasant for the patient and family.

1. Fasting and premedication Standard fasting guidelines 

should be followed, avoiding excessive fasting.Unless 

outpatients have delayed gastric emptying (eg:  

diabetics), the requirement for a prolonged fasting is 

not justified. Adequate hydration( eg, allowing oral 

intake of clear fluids up to 2 to 3 hours before surgery ) is 

associated with a decreased incidence of postoperative 

side effects, including pain,dizziness, drowsiness, thirst 

and nausea.

2. Premedicationwith long acting sedatives like diazepam 

and lorazepam may be avoided.Midazolam, with its 

short duration of action and good recovery profile can 

be used for anxiolysis and for smooth separation from 

parents in case of pediatric patients.Routine prophylaxis 

with H  blockers, proton pump inhibitors or prokinetic 2

drugs is not indicated. However, those at risk of 

aspiration due to comorbid conditions should receive 

these drugs.

3. Preexisting medications should be continued or stopped 

depending on the patients' health condition.

4. Informed consent should be obtained. 

Basic Anesthetic Techniques

Different anesthetic techniques and drugs have been used 

for ambulatory procedures. These can be performed under 

monitored anesthesia care (MAC), sedation, regional 

anesthesia or general anesthesia or a combination of more 

than one technique.

The main objective is to formulate an anesthetic 

plan,which while providing ideal intraoperative conditions, 

also ensures rapid recovery to enable same day 

discharge.Ideal conditions imply a calm and cooperative 

patient, easy separation from parents in case of children, 

smooth induction,and adequate analgesia, depth of 
4anesthesia and muscle relaxation.

MAC and sedation

The combination of local anesthesia, and /or peripheral 

nerve blocks withintravenous sedative and analgesic drugs 

is commonly referred to as MAC.Advantages are lack of 

significant effects on hemodynamics, avoidance of 

multiple drugs, avoidance of airway instrumentation and 

rapid recovery compared to general anesthesia. 

Disadvantages are potential for respiratory depression 

depending on level of sedation, risk of airway obstruction, 
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oxygen desaturation and even aspiration.

The standard care for patients receiving MAC should be the 

same as for patients undergoing general or regional 

anesthesia and includes a standard preoperative 

assessment, intraoperative monitoring and postoperative 

recovery care.Vigilant monitoring is required because 

patients may rapidly progress from a light level of sedation 

to deep sedation and, thus may be at risk for airway 

obstruction, oxygen saturation and even aspiration. All 

necessary precautions like preparation for general 

anesthesia for management of failed sedation and 

complications related to sedation or procedure should be 

taken.

It is always safer to maintain sedation at minimal or 

moderate levels, in both of which the airway is reasonably 

well protected. Using single drug with specific objectives of 

sedation is highly recommended. Also the effect of the 

drug on airway reflexes, cardiovascular system and 

postoperative nausea and vomiting (PONV) should be kept 

in mind. Ideally propofol, fentanyl, midazolam and 

dexmedetomedine are the common and popular drugs 

used for sedation.

Regional anesthesia (RA)

Regional anesthesia can offer many advantages over 

general anesthesiawith respect to speed of early recovery. 

In addition to limiting the anesthetized area to the surgical 

site, common post-operative side effects of general 

anesthesia (nausea, vomiting, dizziness, lethargy) can be 

minimized.Simple regional anesthesia techniques (IVRA, 

peripheral nerve blocks) are preferreddue to the lower 

incidence of side effects, improved recovery profile and 

cost effectiveness.Spinal and epidural analgesia also can be 

used.Lignocaine is no more a choice of local anesthetic (LA) 

for central neuraxial blocks or for peripheral nerve blocks.  

Bupivacaine, in concentrations from 0.25 to 0.5% is most 

commonly used, though other LA like levobupivacaine and 

ropivacaine are also acceptable.Adjuvants like 

dexmeditomidine and fentanyl can be added to local 

anesthetics for RA.Use of ultrasound(USG)has become 

popular for nerve blocks. Advantages are reduced volume 

of injection, rapid onset of action and reduced risk of nerve 

injury.

General anesthesia (GA)

GA is indicated for many ambulatory procedures and has 

the advantages of safe and protected airway and control 

over the patient's physiology including ventilation while 

providing suitable conditions for surgery like muscle 

relaxation. The choice of drugs is discussed above. Any plan 

for GA should consider risk of postoperative nausea and its 

management. Volatile anesthetics, sevoflurane and 

desflurane are popular for ambulatory anesthesia,with or 

without nitrous oxide, because of easy titratability and 

rapid recovery, more so with desflurane.However the 

incidence of Postoperative nausea vomiting is more with 

volatile anesthetics,which is further increased by the 

addition of nitrous oxide.

Airway device is decided based on the surgical needs. 

Endotracheal intubation can be performed with 

succinylcholine or propofol - remifentanyl combination.A 

supraglottic airway device should always be considered as 

alternate to intubation.

Drugs :

Drugs used for ambulatory anesthesia should have shorter 

duration of action and be associated with complete 

recovery, with minimal adverse effects.

Preferred drugs:

Premedicants: 

Midazolam ( 0.1- 0.15 mg/kg ), is ideal for both adults and 

children. In children it facilitates smooth. separation from 

parents in less than 30 minutes. Anticholinergics such as 

atropine (.01 - .02 mg / kg) or glycopyrrolate (.005 - .01 mg 

/ kg) have been used.

Induction Agents: 

Propofol (25-50 mcg/kg/min) is the most commonly used 

drug for induction of anesthesia, maintence of sedation 

and treatment of nausea and vomiting. Thiopentone, 

Etomidate and Ketamine have been used, but now mostly 

replaced by Propofol. Etomidate (0.2 – 0.3 mg/kg) is 
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preferred when hemodynamic stability is important.

Analgesics 

Fentanyl (1 – 2mcg/kg) and remifentanyl (where 

available) are used for analgesia.  Alfentanyl ( 15-30 

mcg/kg ) also has been used in ambulatory set up with 

favorable results.

Dexmedetomedine  is emerging as the near ideal drug for 

sedation ( 1- 2 mcg/ kg bolus loading over 10 – 20 minutes 
5followed by 0.25- 0.5  mg/kg/h for maintenance ).

Muscle relaxants: 

Mivacurium (0.15- 0.20 mg/kg ) ,atracurium ( O.4 – O.5 

mg/kg) or rocuronium ( O.6 mg/kg ) are used for muscle 

relaxation.  Succinylcholine, (1 mg/kg ) though associated 

with postoperative myalgia, has been safely used for to 

facilitate intubation.

Reversal Agents:

Neostigmine (.04 mg / kg) and glycopyrrolate combination 

is used for reversal.  Alternately, sugammadex can be 

used.  Use of neostigmine is associated with higher 

incidence of PONV than sugammadex.

Newer drugs for day care surgery 

Modifications in the formulations of existing drugs and 

research have resulted in introduction of newdrugs into 

clinical practice or are undergoing clinical trials. They are

1. Modifications of popofol, by increasing the 

concentration of the the drug, creating emulsions with 

less than 10% oil, emulsions having different fatty acid 

contents and modification of  emulsion droplets with 

proteins.

2. Remimazolam, ultra short acting, highly selective GABA 

agonist benzodiazepine. It has both rapid onset and 

offset compared to midazolam.

3. Etomidate derivatives like methoxycarbonyl etomidate 

and cyclopropyl etomidate.

4. Gantacurium and CW 002are the two muscle relaxants 

under investigations.

5. Non intravenous fentanyl preparations like Staccato 

fentanyl for Inhalation which delivers aerosolized 

fentanyl through a single metered inhalation.

6. S ketamine, an isomer of ketamine without 

hallucination is already available for clinical practice and 

yet to be introduced in India.

7. Neurokinin – 1 receptor antagonists like apripitent (40 

mg orally), casopritent and rolapitant are the recently 

introduced antiemetic agents.

8. EXPAREL, bupivacaine liposome injectable suspension 

1.3%, for surgical site infiltration

9. SABER Bupivacaine is an extended release bupivacaine 

hydrochloride formation.

10.Transdermal scopolamine patches are useful in 
6prevention of PONV.

Monitoring during anesthesia

Minimum mandatory standards of monitoring include 

using pulse oximetry,non-invasive blood pressure and 

electrocardiogram (ECG) in all patients and ETCO  in 2

intubated patients.Additional monitors include 

neuromuscular blockade monitor, temperature and depth 

of anesthesia monitor (particularly for patients with history 

of awareness).In addition to this a nonanesthesia staff 

familiar with anesthetic procedures and equipment must 

be present and vigilant. The staff should be trained in 

postprocedure observation and resuscitation.

Postoperative Management

PONV and pain are the two problems in the postoperative 

period which have the potential to delay the discharge and 

also affect the quality of ambulatory anesthetic care.The 

incidence of emesis is low in infants, gradually increases 

towards adulthood, and then decreases at advanced age. 

Choosing an anesthetic plan with drugs like propofol which 

have inherent antiemetic properties plays an important 

role in preventing PONV. Nevertheless antiemetic drugs 

belonging to different groups such as 5HT 3 receptor 

antagonists, (ondensetron 4- 8 mg IV, palanosetron 

0.075mg IV and granisetron0.35- 1.5 mgIV ),  

phenothiazines, (Prochlorperazine 5- 10 mg IM/IV), 

anticholinergics, such as transdermal scopolamine patch, 

corticosteroids(dexamethasone 4- 5mg IV) and neurokinin-
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1 antagonists like aprepitant 40mg orallyhave been used.

Pain management is critical for improving the quality of 

anesthetic care and to reduce morbidity in the 

postoperative period.  Optimizing pain management is 

necessary to maximize the benefits of ambulatory surgery 

for both patients and health care providers. Pain 

management consists of identifying factors which are 

associated with higher risk of severe postoperative pain 

such as age, gender, duration and type of surgery. Planning 

for multimodal analgesia (MMA) is the most effective way 

of managing pain.  MMA involves use of different groups of 

analgesic drugs by more than one route and use of more 

than one technique of aneathesia. An example is use of RA 

and opiod analgesic for intraoperative pain management 

followed by wound infiltration, use of nonsteroidal anti-

inflammatory analgesics ( NSAID ) and paracetamol 

(acetaminophen ). Although opiod analgesics play an 

important role in the management of pain, the adjunctive 

use of nonopiod analgesics will probably assume a greater 
7role in the future.

Risk factors for PONV

Patient related factors

Age

Gender

History of motion sickness

Pre-existing diseases 

Anesthesia related factors

Premedication

Opiod analgisics

Induction and maintenance anesthetics 

Inadequate hydration

Surgery related factors

Length of surgery

Operative procedure

White pf: postoperative nausea and vomiting; its etiology, 
treatment and prevention, anaesthesiology 77:162, 1992

Discharge criteria

The three stages of recovery after ambulatory surgery are 

the early, intermediate, and late recovery phases. The early 

and intermediate recovery stages occur in the ambulatory 

or office based surgical facility, whereas late recovery refers 

to the resumption of normal daily activities and occurs 

after the patient has been discharged home.

Early recovery is the time interval during which patients 

emerge from anesthesia, recover control of their 

protective reflexes, and resume early motor activity. 

During this phase of recovery,patients are cared for in the 

PACU and day surgery unit, where their vital signs and 

oxygen saturation are carefully monitored and 

supplemental oxygen, analgesics, or antiemetic'sare 
8administered as necessary.

The modified Aldrete or white score is commonly used to 

assess the readiness of patients to be transferred to the day 

surgery recovery area. It assesses the activity, respiration, 

circulation, consciousness and oxygen saturation, each 

given a score of 2, 1 and 0 total maximum score being 10. 

Patient should be discharged to step down unit only after 
9the score is more than or equal to 9.

During the intermediate recovery period, patients 

progressively begin to ambulate, drink fluids, void and 

prepare for discharge. The choice of anesthetic technique, 

as well as the appropriate use of postoperative analgesic, 

and antiemetic drugs, all have an impact on the duration of 

the intermediate recovery period.

The late recovery period starts when the patient is 

discharged home and continues until complete functional 

recovery is achieved and the patient is able to resume 

normal activities of daily living.

Guidelines for safe discharge from an ambulatory surgical 

facility include stable vital signs, return to baseline 

orientation, ambulation without dizziness, minimal pain 
10and PONV, and minimal bleeding at the surgical site.

A revised post anesthesia discharge scoring system (PADS) 

is available for discharge from the hospital or ambulatory 

unit to home. Unlike the modified Aldrete's scoring system, 

PADS includes activity, nausea and vomiting, pain and 

surgical bleeding, in addition to vital signs as parameters 

with a total score of 10. Patient is discharged only after 

achieving a score of 9 or more.
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Conclusion :

The number of patients undergoing anaesthesia on a day 

care basis has tremendously increased due to availability of 

better drugs and better medical facilities. The procedures 

may be therapeutic or diagnostic and the set up hospital 

based, stand alone or office based. ASA I and II physical 

status patients are ideal for ambulatory anaesthesia and 

careful preoperative evaluation should lead to 

identification of serious medical, surgical and anaesthetic 

problems. 

Different types of anaesthetic, MAC, regional or general 

anaesthesia can be chosen. Short acting drugs are 

preferred. Supraglottic airway devises are increasingly 

being used. Careful monitoring in the perioperative period 

is very important and should be continued till discharge. 

Newer drugs with still better recovery and safety profile 

compared to existing ones have contributed to further 

improvement in safety.

PONV and pain are the most important complications in 

postoperative period. Multimodal analgesia reduces pain 

significantly. Facilities for management of unanticipated 

complications should be a part of any ambulatory set up. 

Postanesthesia discharge scoring system ( PADSS )

Vital signs 

2 within 20% of preoperative value

1 20% - 40% of preoperative value

0 40% of preoperative value

Activity, mental status

2 Oriented and steady gait

1 Oriented or steady gait

0 Neither

Pain, nausea, vomiting

2 Minimal

1 Moderate

0 Severe

Surgical bleeding

2 Minimal

1 Moderate

0 Severe

Intake and output

2 PO fluids and voided

1 PO fluids or voided

0 Neither

Frances chung,Recovery pattern and home readiness after 
ambulatory surgery,Anesth Analg - 1995:80:896-902
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Introduction :

Over the past decade or so several scientific advances have 

been made in the fields of genetics, biology and 

pharmacology in relation to the epidemiology, diagnosis 

and treatment of schizophrenia and related disorders. 

Some examples include the exploration of biomarkers and 

candidate genes in the susceptibility and development of 

schizophrenia (DeRosse et al., 2008; Javitt, Spencer, Thaker, 

Winterer, & Hajos, 2008; Pogue-Geile & Yokley, 2010), the 

identification of structural and functional brain 

abnormalities (Karlsgodt, Sun, & Cannon, 2010), and the 

trial of promising new medications in animal models and 

humans (Patil et al., 2007). 

None the less, major 

challenges remain. 

A r g u a b l y  t h e  m o s t  

significant and pervasive 

challenge to the field 

relates to the dearth of 
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Although many advances in the understanding and treatment of schizophrenia have been made many challenges still remain. Most 
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assessment and treatment of negative symptoms in schizophrenia to improve the quality of life and functional outcomes of those with 
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knowledge pertaining to negative symptoms in 

schizophrenia spectrum disorders. Negative symptoms in 

schizophrenia are defined as a deficit or diminution of 

normal functioning (Blanchard &Cohen, 2006; Stahl & 

Buckley, 2007); historically negative symptomology were 

conceptualised as the core of the disorder (Bleuler, 1978; 

Kraepelin, 2009). However since early conceptualisations 

negative symptoms have long been the neglected 

symptom dimension in the field (Kaiser, Heekeran & Simon, 

2011; Rector, Beck & Stolar, 2005; Turkington & Morrison, 

2012) despite the significant functional impairments that 

are associated with such symptomology. 

Schizophrenia in itself is a chronic and debilitating illness 

that results in high levels of disability and functional 

impairment (Makinen, Miettunen, Isohanni & Koponen, 

2008); with approximately 20-40% of individuals 

diagnosed with schizophrenia experiencing persistent and 

enduring negative symptoms (Makinen, Miettunen, 

Isohanni & Koponen, 2008). It is these individuals with 

Review Article
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enduring negative symptoms that are known to have 

significantly poorer functional outcomes, higher levels of 

long-term morbidity and greater familial burden than 

those with prominent positive symptoms (Bowie, 

Reichenberg, Patterson, Heaton, & Harvey, 2006; Kaiser, 

Heekeran & Simon, 2011; Kirkpatrick, Fenton, Carpenter & 

Marder, 2006; Milev, Ho, Arndt, & Andreasen, 2005; 

Rabinowitz et al., 2012). Further negative symptoms are 

often more stable and enduring over time than positive 

symptoms (Velligan et al., 2006). Thus negative symptoms, 

such as the inability to experience pleasure, social 

withdrawal, poverty of speech and decreased motivation 

are often considered a major unmet need in health services 

and medical research (Alphs, 2006).

The National Institute of Mental Health (NIMH) released a 

consensus statement on negative symptoms several years 

ago highlighting areas pertaining to negative 

symptomology that require further research, clarification 

and consensus (Kirkpatrick et al., 2006).  Seven years on 

from the release of the consensus statement more work is 

required in the area of negative symptomology in order to 

capitalise and advance upon the agreement and 

developments spawned by the NIMH consensus statement 

on negative symptoms (Kirkpatrick et al., 2006).

Therefore this paper seeks to highlight key challenges that 

remain in negative symptom research and identify 

imperatives for future research. The paper will firstly briefly 

highlight the heterogeneous nature of schizophrenia in 

general and the associated challenges. Before highlighting 

the challenges specific to negative symptomology as they 

pertain to the nature of negative symptoms as well as their 

assessment and treatment. Each section will conclude with 

recommendations for future research. With such research 

having the potential to facilitate more effective 

assessment, treatment and management of negative 

symptoms in schizophrenia and thus the ability to 

significantly improve the quality of life of the 20-40% of 

individuals with schizophrenia that experience persistent 

and enduring negative symptoms. 

Brief Overview of the Heterogeneous Nature of 

Schizophrenia Generally

Schizophrenia itself is a complex and heterogeneous 

disorder; with positive symptomology, negative 

symptomology, affective symptomology, disorganization 

and cognitive deficits all interacting to add to the overall 

complexity associated with the challenges pertaining to 

negative symptoms specifically. The complexity of this 

association is illustrated in Figure 1 below; in this figure it is 

apparent that all five dimensions overlap with each other 

as well as intersect altogether.

Thus the complexity of schizophrenia as highlighted in the 

diagram above is associated with several prevailing 

challenges; these challenges are summarised in Box 1 

below. The first challenge pertains to the nature of the 

psychopathology associated with schizophrenia being truly 

dimensional in nature; however the nomenclature 

attempts to categorise and award pseudo boundaries to 

the symptomology. Similarly the second challenge relates 

to the issues associated with quantifying a phenomenon 

that is in fact qualitative in nature; that is all individuals' 

exper ience  sch izophrenia  d i f ferent ly  making  

quantification of the dimensions problematic. 

The third challenge pertains to the lack of a specific 

treatment goal or target for treatment in the treatment of 

schizophrenia. That is psychiatric diagnoses are symptom 

based as such treatment is symptom based; hence the true 

underlying dimension is not being targeted in treatment.  

The last challenge noted above is the false assumption that 

schizophrenia results from a single aetiology rather than as 

a result of multiple aetiologies. Or distinctive aetiologies 

associated with each of the dimensions outlined above. 

These challenges; reflective of the nature of schizophrenia 

and our understanding of the disorder further complicate 

the assessment and treatment of schizophrenia generally 

as well as impacting upon the negative symptom 

dimension specifically.

Box 1. The Prevailing Challenges in Schizophrenia

The Challenges

Dimensional versus Categorical Nature of Schizophrenia

Quantifying a Phenomenon that is Truly Qualitative in Nature

Lack of  Specific Treatment Goal in Schizophrenia

The Pseudo-Assumption of a Single Aetiology of Schizophrenia
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Figure 1. The Heterogeneous Nature of Schizophrenia Figure 2. The Inter-Relatedness of the Key Challenges
in Negative Symptom Research

Negative Symptoms: The Key Challenges

The following section summarises the current state of 

knowledge pertaining to negative symptoms; highlighting 

the key challenges and gaps in the area. Broadly there are 

three key challenges: firstly; what is the nature of negative 

symptoms, secondly; challenges pertaining to the 

assessment of negative symptoms and thirdly; challenges 

relating to the treatment of negative symptoms. Similarly 

to the nature of schizophrenia in general, these challenges 

pertaining specifically to negative symptoms are not 

independent with each of the aforementioned challenges 

being inter-related and as such hindering progress in each 

of the respective areas. The inter-relatedness of these 

challenges is illustrated in Figure 2 below. Further it is the 

author's viewpoint that the abovementioned order 

accorded to the key challenges in negative symptoms 

research highlights the hierarchical nature in which these 

would most effectively be addressed with research in each 

area informing research within the subsequent domains.

What is the Nature of Negative Symptoms?

A lack of consensus and consistency in the negative 

symptomology construct has continued to hinder research 

efforts in the area. Fundamentally there remains 

uncertainties in the symptoms' that comprise the negative 

symptom dimension (American Psychiatric Association, 

2000; Kirkpatrick, 2006; Arango & Carpenter, 2011). 

With the DSM-IV-TR (American Psychiatric Association, 

2000) listing affective flattening (blunted affect), alogia and 

avolition as negative symptoms with anhedonia noted as 

an associated feature of schizophrenia. In contrast Arango 

and Carpenter (2011) ascertain that asociality and apathy 

along with anhedonia are commonly also acknowledged to 

be negative symptoms in addition to affective flattening 

(blunted affect), alogia and avolition. Kirkpatrick and 

colleagues (2006) in the NIMH consensus statement on 

negative symptoms agreed that asociality, blunted affect, 

alogia, anhedonia and avolition currently constitute the 

negative symptom dimension. These symptoms 

acknowledged by the NIMH consensus statement on 

negative symptoms are defined in Table 1 below.

Table 1. Definitions of Negative Symptoms

Negative Symptom Definition*

Blunted Affect Reduced emotional expression and 

expressiveness.

Alogia Poverty of speech or poverty of content of 

speech.

Avolition Lack of volitional action.

Asociality Lack of interest in social contact and 

experiences.

Anhedonia Inability to experience pleasure.

*Definitions of symptoms' in the table above are derived from 

Arango and Carpenter (2011).

In addition to the symptoms that comprise the negative 

symptom dimension of schizophrenia there are also 

questions pertaining to the factor structure of the 

construct (Blanchard & Cohen, 2006; Kirkpatrick & Fisher, 

2006). For example is the construct of negative symptoms 

in schizophrenia uni-dimensional or multi-dimensional in 

nature (Blanchard & Cohen, 2006; Kirkpatrick & Fisher, 
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2006).   If the construct is multi-dimensional what is the 

factor structure that underlies the construct (Blanchard & 

Cohen, 2006; Kirkpatrick & Fisher, 2006). 

Recently Messinger and colleagues (2011) in a theoretical 

review suggested that the symptoms of avolition and 

affective deficits constitute the negative symptom domain. 

Similarly Horan and colleagues' (2011) found a two factor 

solution for a recently developed measure of negative 

symptoms; the Clinical Assessment Interview for Negative 

Symptoms (CAINS). Specifically the factor structure could 

be broadly distinguished between experiential and 

expressive items (Horan et al., 2011). Furthermore in light 

of the aforementioned issues further clarification of the 

nosology of negative symptomology is also needed 

(Linscott & van Os, 2006; Parnas, 2011). As such 

clarification is paramount to not only diagnosis, but also; to 

research in general and more importantly the meaningful 

interpretation and translation of results of empirical 

studies into clinical practice (Erhart, Marder & Carpenter, 

2006). 

In addition to the aforementioned issues and lack of 

consensus pertaining to negative symptomology some 

researchers have even conjectured that the disease entity 

(sch izophrenia)  marked by  pr imary  negat ive  

symptomology is not simply a distinct dimension rather it 

indicates the presence of a separate disease; not 

schizophrenia (Carpenter, 2006; Carpenter, 2007; Kaiser, 

Heekeren & Simon, 2011). As factor analytic research 

commonly supports the notion of schizophrenia spectrum 

disorders being multi-dimensional in nature however 

inconsistencies to the factor structure of schizophrenia in 

general remain (Lindenmayer, Grochowski & Hyman, 1995; 

Toomey et al., 1997; Peralta & Cuesta, 2001; Blanchard & 

Cohen, 2006). 

Similarly others have questioned the definition of negative 

symptoms (Messinger et al., 2011). With Messinger and 

colleagues (2011) highlighting that defining negative 

symptoms as a diminution or deficit of normal functioning 

as problematic due to the current understanding of 

cognitive processes in schizophrenia. However it should be 

noted that this is the definition commonly utilised and 

endorsed by the NIMH consensus statement on negative 

symptoms (Kirkpatrick et al., 2006) and as such the 

definition adopted in this article. However, future 

questioning and reframing of the definition based upon 

strong empirical support may be needed. 

Thus it is clearly apparent that there remains a general lack 

of consensus pertaining to the nature of negative 

symptoms in schizophrenia. Table 2 below highlights some 

of the key challenges in the area and the actions that are 

required as well as the potential implications of such 

research. Future research should seek to delineate and 

validate an empirically founded definition of negative 

symptoms as well as clarifying the nosology of negative 

symptoms. Further the symptoms that comprise the 

negative symptom domain and the factor structure of the 

negative symptom domain also require clarification, 

delineation and consensus.  Specifically, Erhart, Marder 

and Carpenter (2006) recommend the delineation of 

whether negative symptoms are homogenous or 

heterogeneous as well as categorical or dimensional. Such 

work will greatly benefit the advancement of research 

endeavours aimed at developing and improving the 

assessment and treatment of negative symptomology in 

schizophrenia. 

Table 2. The Nature of Negative Symptoms: Challenges, Actions Required & Implications

Challenge Research / Action Required Implications

Consistency in the definition of the

domains of negative symptoms Statement of Negative Symptom

domains (Kirkpatrick et al., 2006) research into clinical practice more straight 

forward.

Nomenclature for diagnosis that

encompasses these domains

Adoption of the NIMH Consensus Consistency in research & clinical practice; 

assisting with making the translation of 
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Challenge Research / Action Required Implications

Identifying the true boundary

conditions of the negative domains specified by Kirkpatrick conditions and structure of the construct 

symptom construct et al. (2006) are the true boundaries has the potential to advance assessment 

of the negative symptom construct. and treatment.

Theorising as to the structure of the

negative symptom construct.

Consensus on the definition of Research to clarify whether the current Clarification and delineation of the

negative symptoms definition of negative symptoms is flawed relationship between negative symptoms

due to our emerging understanding of and cognition in schizophrenia has the 

cognitive problems in schizophrenia potential to lead to treatment interventions

(Messinger et al., 2011). for both issues. As well as the potential to 

inform early intervention strategies.

Research to ascertain whether the five An understanding of the true boundary 

The Assessment of Negative Symptoms

The very nature of negative symptoms makes assessment 

difficult for researchers and clinicians alike. Negative 

symptoms are insidious and represent an absence or 

reduction of usual behaviours often making them difficult 

for clinicians to recognise and diagnose  (Buckley & Stahl, 

2007). Moreover negative symptoms can also impede the 

individual's ability to communicate their inner experiences 

and psychopathology (Fanous et al., 2012). Likewise there 

are also problems associated with detecting improvements 

in negative symptomology over time (Stahl & Buckley, 

2007). 

Negative symptoms are not uni-factorial in origin (Toomey 

et al., 1997), nor are they commonly considered to 

represent a homogenous entity (Blanchard & Cohen, 

2006). Thus the distinction between primary negative 

symptoms; those that intrinsically reflect the core 

symptoms of the disorder itself, and secondary negative 

symptoms; those that result from other factors such as the 

effects of antipsychotic treatment, positive symptoms, 

extrapyramidal symptoms, depression or environmental 

under-stimulation remains elusive (Flaum & Andreasen, 

1995; Messinger et al., 2011). Further few have used 

diagnostic and assessment scales to attempt to distinguish 

between primary and secondary negative symptoms. Thus, 

it is often unclear in antipsychotic outcome studies the 

origin of the negative symptoms that are responding (or 

not responding) to treatment (Murphy, Chung, Park, & 

McGorry, 2006). 

The assessment of negative symptoms is intimately linked 

to the conceptualisation of the nature of negative 

symptoms (as discussed in the section above) with the 

nature of negative symptoms being reflective of how they 

are assessed. Factor analysis of two of the most commonly 

utilised instruments for the assessment of negative 

symptoms as suggested by Erhart, Marder and Carpenter 

(2006); the Scale for the Assessment of Negative 

Symptoms (SANS: Andreasen 1982; Andreasen, 1983) and 

the Schedule for Deficit Syndrome (SDS: Kirkpatrick et al., 

1989) indicate that they both assess more than a single 

factor. Suggesting that negative symptoms are multi-

dimensional in nature; well at least how they are 

conceptualised and measured by the two aforementioned 

instruments (Erhart, Marder & Carpenter, 2006). 

Further the shortcomings of another commonly utilised 

instrument for the assessment of negative symptoms the 

Positive and Negative Syndrome Scale (PANSS: Kay, Fiszbein 

& Opler, 1987) have also been emphasized (Blanchard et 

al., 2010). A summary of some of the criticisms of the 

PANSS are displayed in Box 2 below. For example the PANSS 

is exclusively reliant upon behaviour observed during the 

process of the interview as well as the carer's perspective; 

thus the ratings are devoid of the individual with 

schizophrenia perspective (Blanchard et al., 2010). 

Particularly troublesome is the lack of perspective that can 

be provided by the client in response to experiential 

deficits (Blanchard et al., 2010; Forbes et al., 2010). Overall 

Blanchard and colleague's (2010) article highlighted the 

limitations of the previously mentioned measures of 

negative symptoms. Specifically that overall the 
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instruments are out-dated and do not reflect the 

contemporary understanding and current empirical 

findings pertaining to negative symptoms (Blanchard et al., 

2010). 

Box 2. Criticism of the PANSS

Criticisms of the PANSS

The clinical implications of the PANSS scores are unclear 

(Leucht et al., 2005).

The clinical meaning of the response cut-off scores employed 

in clinical trials is also unclear due to the aforementioned issue 

(Lancon et al., 1998; Leucht et al., 2005).

Key conceptual limitations. For example individual items 

reflect several conceptually distinct domains (Blanchard et al., 

2010).

Behavioural measurement of experiential deficits (Blanchard 

et al., 2010).

Uncertain factor structure (Lancon et al., 1998).

The shortcomings of existing instruments summarised 

above is in accordance with the National Institute of 

Mental Health (NIMH) consensus statement on negative 

symptoms suggestion for the development of a new 

measure of negative symptomology in schizophrenia 

(Kirkpatrick et al., 2006; Blanchard et al., 2010). As the 

current instruments were impeding advancements in the 

treatment of negative symptoms (Forbes et al., 2010). 

As such a panel of experts convened and collaborated to 

develop a new measure of negative symptoms to 

overcome the shortcomings of the existing measures 

(Forbes et al., 2010; Horan et al., 2011).  It quickly became 

apparent that two instruments were required to remedy 

the current void that existed in the measurement of 

negative symptoms specifically a longer more detailed 

instrument as well as a brief concise instrument suitable for 

clinical trials (Kirkpatrick et al., 2011). Thus the CAINS 

(Forbes et al., 2010; Horan et al., 2011) and the Brief 

Negative Symptom Scale (BNSS: Kirkpatrick et al., 2011; 

Strauss et al., 2012) were developed to meet both of the 

aforementioned challenges respectively. 

The CAINS was developed to measure the five domains of 

negative symptoms espoused by the NIMH consensus 

statement on negative symptoms specifically; anhedonia, 

asociality, avolition, alogia and blunted affect (Forbes et al., 

2010; Horan et al., 2011). However Forbes and colleagues 

(2010) note that the latent structure of negative symptoms 

remains undetermined.  The development of the CAINS 

also sought to overcome the reliance on behavioural and 

performance deficits that existed in the current scales thus 

neglecting experiential deficits that can be considered the 

core of the negative symptom construct (Forbes et al., 

2010). Thus the CAINS incorporates measures of 

experiential deficits (Forbes et al., 2010; Horan et al., 

2011).  Further the CAINS is in line with current empirical 

research on motivation and hedonic experience in 

schizophrenia; as it includes measures of both anticipatory 

and consummatory pleasure (Strauss et al., 2011; Forbes et 

al., 2010; Horan et al., 2011). Recently Barch (2013) 

suggested that use of instruments such as the CAINS assists 

with integrating our current understanding of affective 

neuroscience into the assessment of schizophrenia. 

The initial results from the early development and 

validation study of the CAINS showed overall support for 

the feasibility and validity of the instrument (Forbes et al., 

2010). However there were issues pertaining to the 

measurement of the intensity of hedonic experience in a 

population with vocabulary impediments and limited 

speech output (Forbes et al., 2010).  Furthermore there 

were also issues evident in the measurement of asociality 

specifically concerning how best to integrate the 

information about different social relationships (family, 

romantic and friendships) to improve the consistency of 

the scale (Forbes et al., 2010).

A factor analysis of preliminary CAINS data; has indicated a 

two factor structure to the negative symptom dimension 

(Horan et al., 2011), namely; an experiential factor and an 

expressive factor. With the experiential factor, being 

composed of the symptoms of; avolition, anhedonia and 

asociality and the expressive factor comprised of; blunted 

affect (affective flattening) and alogia (Horan et al., 2011).  

Horan and colleagues (2011) concluded that the CAINS is 

displaying promising potential as a measure for the 

assessment of negative symptoms.  

Although the CAINS is displaying promise not all individuals 
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with schizophrenia have negative symptoms and as such 

assessment by the full CAINS is not always feasible and 

pragmatic (Park et al., 2012). With methods that can 

quickly and efficiently screen patients that may require 

further assessment being both practical and efficient. As 

such Park and colleagues (2012) recently developed and 

trialled at brief self-report version of the CAINS (CAINS-SR). 

The results indicated that the experience subscale was 

psychometrically sound whereas the expression subscale 

exhibited poorer psychometric properties (Park et al., 

2012). Nonetheless the authors concluded that the 

preliminary results indicated the potential of the CAINS-SR 

with further work and validation (Park et al., 2012). 

In addition to the development of the CAINS and the 

CAINS-SR the original expert panel sought to develop a 

concise measure of negative symptoms; specifically a 

measure that would be appropriate for use in both 

inpatient and outpatient clinical trials and sensitive to 

change over time (Kirkpatrick et al., 2011). Thus the Brief 

Negative Symptom Scale (BNSS) was developed 

(Kirkpatrick et al., 2011; Strauss et al., 2012). Following 

from the CAINS the BNSS also sought to measure the five 

domains of negative symptoms, to employ a distinction 

between anticipatory and consummatory experience of 

pleasure as well as a differentiation between internal 

experiences and behaviour (Kirkpatrick et al., 2011). 

Further in addition to being concise; so the measure is 

feasible for use in large multi-centre clinical trials, 

Kirkpatrick and colleagues (2011) also aimed for the items 

to be cross-culturally valid and the measure to be suitable 

for use in other trials (such as epidemiological and 

psychological research). 

The BNSS in addition to measuring the five domains of 

negative symptoms specified by the original NIMH 

consensus statement on negative symptoms (Kirkpatrick et 

al., 2006) also incorporates a measure of distress 

(Kirkpatrick et al., 2011; Strauss et al., 2012). The measure 

of distress or lack of normal distress is included in an 

attempt to differentiate between those that are suffering 

from primary and secondary negative symptoms 

(Kirkpatrick et al., 2011). However further study is required 

to ascertain whether the item meaningfully differentiates 

between the two aforementioned populations (Kirkpatrick 

et al., 2011). 

Similar to the CAINS the BNSS was also found to have a two 

factor structure in Kirkpatrick and colleague's (2011) 

preliminary study. Recently Strauss and colleague's (2012) 

conducted a study to further test the factor structure of the 

BNSS. The results also indicated a two factor structure 

similar to the CAINS with one factor reflecting amotivation 

and pleasure and the other factor indicative of emotional 

expression (Strauss et al., 2012). 

In sum it is clearly apparent that recent efforts have seen 

the development and as such advancement in the 

assessment and measurement of negative symptoms. 

However additional research is necessary to further test 

and validate the psychometric properties of the newly 

developed measures coupled with further delineation of 

the boundaries of the negative symptom construct. 

Moreover efforts need to be made to consolidate upon the 

gains accomplished through the development of new 

measures for the assessment of negative symptoms. Key 

challenges in the area of the assessment of negative 

symptoms are detailed in Table 3 below.

The Treatment of Negative Symptoms

Currently there exists no agreed upon, empirically founded 

efficacious treatment for enduring (or primary) negative 

symptoms in schizophrenia (Kreyenbuhl et al., 2010). With 

most antipsychotic trials generally focusing on positive 

symptoms as the primary outcome measure (Tarrier & 

Wykes, 2004), and few assessing the overall reduction in 

negative symptomology and even fewer evaluating the 

effects on the symptoms independently. As such the PORT 

recommendations for the treatment of schizophrenia do 

not make any recommendations regarding the treatment 

of negative symptoms as to date no pharmacological or 

psychological treatment has been found to be consistently 

effective in the treatment of negative symptomology 

(Kreyenbuhl et al., 2010).
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Although both first and second generation antipsychotics 

have generally been highly effective in the treatment of 

positive symptomology they are minimally effective in the 

treatment of the negative domains of schizophrenia 

(Tandon, Nasrallah & Keshavn, 2010). First generation anti-

psychotics or conventional neuroleptic treatments have 

demonstrated negligible efficacy in the treatment of 

negative symptoms (Kelley, Haas, & van Kammen, 2008; 

Tandon, Nasrallah & Keshavan, 2010). Some second 

generation or atypical antipsychotics have demonstrated 

small effect sizes for the treatment of negative symptoms 

in clinical trials (Buchanan et al., 2007; Kelley, Haas, & van 

Kammen, 2008). However it remains unclear whether this 

reduction in negative symptoms is indicative of a reduction 

of secondary negative symptoms through reducing 

positive and depressive symptoms. Tandon, Nasrallah and 

Keshavan (2010) argue that much of the effect of 

antipsychotics upon negative symptoms is resultant from a 

reduction of psychotic symptoms thus targeting secondary 

negative symptoms not enduring primary negative 

symptoms. Further they ascertain that antipsychotics have 

no demonstrable efficacy against primary negative 

symptoms or deficit syndrome (Kirkpatrick et al., 2006; 

Tandon, Nasrallah & Keshavan, 2010). 

Similarly a recent meta-analysis indicated that the 

augmentation of antipsychotic therapy with an anti-

depressant was more effective than an antipsychotic alone 

in the treatment of negative symptoms (Singh et al., 2010). 

Thus the addition of the anti-depressant may be targeting 

Challenge Research / Action Required Implications

Consistency in the assessment Adoption of the new measures Facilitate the comparative evaluation of 

of negative symptoms (CAINS, BNSS) to assess negative different research studies and aid in the 

symptoms both in research and translation of research into clinical practice.

clinical practice.

Psychometric validation of the new Clarify and validate the psychometric Advancement of the field of negative

measures of negative symptoms properties of the CAINS and BNSS. symptoms research through the provision 

of psychometrically sound measures of 

negative symptoms.

Differentiation of primary and Test the efficacy of distress in delineating Delineation of the difference between 

secondary negative symptoms between primary and secondary primary and secondary negative symptoms

negative symptoms. will assist with the development of

Theorise and test other modes for the treatments to target primary negative

delineation between primary and symptoms. 

negative symptoms.

secondary negative symptoms and/or depressive 

symptoms (masked as negative symptoms) as oppose to 

primary enduring negative symptoms. Further in addition 

to antipsychotic therapy several other pharmacological 

strategies have been evaluated for the treatment of 

negative symptoms with some success thus far according 

to Tandon, Nasrallah and Keshavan (2010). Agents that 

stimulate the NMDA glutamate receptor in combination 

with antipsychotics have demonstrated some efficacy in 

the amelioration of negative symptoms (Tandon, Nasrallah 

& Keshavn, 2010). Further treatments that target the 

metabotropic glutamate receptors have also shown some 

success (Tandon, Nasrallah & Keshavn, 2010).

Recently Noroozian and colleagues (2013) tested the 

efficacy of the augmentation of risperidone treatment with 

tropisetron an anti-emetic drug for chemotherapy-induced 

and postoperative emesis for the treatment of primary 

negative symptoms. The results indicated that the 

tropisetron addition to treatment improved the primary 

negative symptoms of individuals with chronic stable 

schizophrenia. Thus the preliminary results support the 

efficacy of this addition to risperidone and further research 

should be conducted to verify theses preliminary results.

Despite the lack of empirical data, clinical guidelines 

indicate the most effective treatment for schizophrenia 

generally is a continued care approach incorporating 

antipsychotic medication and psychosocial intervention 

such as cognitive behavioural therapy, social skills training, 



family interventions and supported employment (Lehman, 

Lieberman, Dixon, & et al., 2004; Mojtabai, Nicholson, & 

Carpenter, 1998). However, real world studies in hospital 

and community settings demonstrate that this rarely 

occurs (Drake, Bond, & Essock, 2009; Mojtabai et al., 2009).  

Furthermore even when combined pharmacological and 

psychological treatment is offered; participation of 

individuals with prominent negative symptoms may be 

difficult to facilitate and less efficacious due to the inherent 

nature of negative symptoms (Whittington, Barnes & 

Kendall, 2010). 

A variety of psychosocial individual and family treatment 

programs have been developed and trialled for their ability 

to reduce symptoms (in conjunction with antipsychotic 

treatment) and have demonstrated modest effects in 

comparison to treatment as usual for negative symptoms 

(Klingberg et al., 2011; Pfammater, Junghan, & Brenner, 

2006; Thorup et al., 2005). Recently Staring, ter Huurne 

and van der Gaag (2013) in a small pilot study found a 

cognitive behavioural therapy treatment aimed at 

targeting negative symptoms to be modestly effective in 

reducing negative symptomology; therefore further 

research is needed.  However, the delivery of these 

services to community patients is hindered by financial, 

workforce and regulatory constraints within mental health 

systems. In addition to pharmacological and psychological 

interventions for the treatment of negative symptoms 

repetitive transcranial magnetic stimulation (rTMS) has 

also been trialled and is demonstrating some promise for 

the reduction of negative symptoms (Dlabac-de Lange, 

Knegtering & Aleman, 2010; Tandon, Nasrallah & 

Keshavan, 2010).

In sum it is apparent that largely negative symptoms 

remain untreatable; especially primary negative 

symptoms. As such concerted efforts need to be made to 

develop both pharmacological and psychological 

inventions that will reduce not only secondary negative 

symptoms but more importantly primary negative 

symptoms; due to the high level of functional impairment 

that such symptomology imposes. Akin to this challenge is 

the need to be able to differentiate between primary and 

secondary negative symptoms in order to advance 

treatment prospects. Recently Bell and colleagues' (2013) 

based upon the results of their empirical study 

recommended that separate treatments both 

pharmacological and psychosocial, be developed for 

negative symptoms and social cognition.   Similarly Strauss 

and colleagues' (2013) recently conducted a study 

assessing whether negative symptoms are multi or uni-

factorial. The results of their study indicated two separate 

domains and unique negative symptom profiles; in 

accordance with the domains measured by the BNSS and 

CAINS. Therefore they recommended that future studies 

aiming to develop pharmacological treatments for 

negative symptoms should attempt to treat these domains 

of negative symptomology separately. As without reducing 

the heterogeneity of negative symptoms; attempts to 

develop and treat negative symptoms will remain 

challenged (Strauss et al., 2013). 

As reviewed above it is apparent that some novel 

approaches such as agents that target the glutamate 

receptors and rTMS are demonstrating some success in the 

treatment of negative symptoms. As such further work is 

needed to both advance these novel approaches as well as 

clarify the negative symptoms they are targeting (primary 

or secondary) as well as the negative symptom domains 

that they are effective in reducing. Thus due to the extent 

of the dearth of knowledge in this area no specific 

recommendations can be made for future research. Rather 

efforts need to be made generally to develop and test 

treatments both pharmacological and psychological for the 

treatment of primary negative symptoms.

Conclusion :

Important progress in research and translational research 

in particular has influenced practice in the treatment of 

schizophrenia in general. However the issues outlined in 

this paper above highlight the pressing need for research 

within the area of negative symptoms. Not only should 

research focus on the uncertainties in the negative 

symptom construct, the assessment of negative symptoms 
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as well as their treatment but efforts should be made also 

to minimise the gap between evidence based intervention 

and health service delivery (Drake & Essock, 2009). 

Schizophrenia is a multifactorial and complex disorder, and 

no discipline has the skills, capacity and resources to fully 

address the challenges outlined above in order to improve 

the understanding and treatment of primary negative 

symptomology  in  sch izophren ia .   Therefore  

multidisciplinary collaborative research is necessary to 

address the challenges evident pertaining to negative 

symptoms. As the area requires research that can only be 

conducted through the collaborative involvement and 

information sharing of scientists from various disciplines, 

along with health professionals from the community as 

well as mental health consumers. Although the process of 

collaboration is not simple, with a number of significant 

barriers that inhibits the collaborative process. Efforts need 

to be made to overcome these barriers to address the 

dearth of knowledge regarding the nature, assessment and 

treatment of the negative symptoms in schizophrenia and 

hence improve the quality of life of individuals with 

schizophrenia who experience primary negative 

symptoms.
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