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Editorial

Can the Success of Primary Health Care in Sri Lanka be Maintained?
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Abstract
This year marks the 40th anniversary of the Alma-Ata Declaration, adopted at the International Conference on
Primary Health Care in 1978. Building upon Sri Lanka’s policies of free access to government provided health care
services since the 1930s, the country signed the Alma-Ata Declaration in the same year. Since then, Sri Lanka’s
health system has served as a role model for successful implementation of PHC for a number of years. The question
is however, whether it is possible to keep this position as a PHC role model among low- and middle-income
countries. We highlighted here some of those challenges and the way forward.
Key words: Alma-Ata Declaration, Primary Health Care, Sri Lanka, Non-communicable diseases
Copyright: © 2017 Sørensen et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.
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This year marks the 40th anniversary of the Alma-Ata
Declaration, adopted at the International Conference on
Primary Health Care in 1978. The Declaration focused on
health as ‘a state of complete physical, mental and social
well-being and not merely the absence of disease or
infirmity’ and recommended a cross-sectoral approach to
promote health (1,2). It highlighted the inequality of health
statuses between countries as unacceptable and noted how
health for all was a human right. A key element was that of
Primary Health Care (PHC) and how it should be
incorporated in national health systems to achieve
universal health care for all (1). Currently, universal health
coverage is on the agenda through the Sustainable
Development Goals (SDGs), where the aim is to ensure
healthy lives and promote well-being for all (3).
Building upon Sri Lanka’s policies of free access to
government provided health care services since the 1930s,
the country signed the Alma-Ata Declaration in 1978 (2).
Sri Lanka’s health system has served as a role model for
successful implementation of PHC for a number of years
(4). Specifically, it has used community-based health
services supported by the PHC system (5). For instance,
Sri Lanka improved rural health centres by staffing them

Anuradhapura Medical Journal

with competent midwives, thereby bringing health services
closer to rural families and reducing the need for beds in
urban referral hospitals (4). The significant focus on PHC
has had a profound effect on health in the country,
especially in regards to maternal and child health,
immunization and control of major infectious diseases (2).
Regardless of economic fluctuations, Sri Lanka has
managed to maintain a satisfactory level of health (6). Life
expectancy at birth has continuously risen and is currently
75 years (72 years for men and 78 years for women),
which is considerably higher than the WHO regional
average of 67 years (7). Furthermore, under-five mortality
and maternal mortality has decreased significantly over the
years (7).
The question is however, whether it is possible to keep this
position as a PHC role model among low- and middleincome countries. Sri Lanka has one of the fastest aging
populations in South Asia. It is estimated that the
population over 60 will double within the next 25 years
(8). This brings additional health requirements of elderly
people in a system with limited social security (6) as well
as decreasing family support. Such changes in the
demographic composition also brings an epidemiological
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transition. Over the past decades, the relative importance
of communicable, maternal and perinatal diseases have
decreased and today more than 75% of deaths in Sri Lanka
are caused by non-communicable diseases (NCDs) (9).
Also, causes of injuries have changed with an increasing
importance of traffic related injuries (7).
This epidemiological transition requires a significant
transformation of the PHC system in Sri Lanka with
updated health policies and services to ensure an adequate
response to the new demands. A recent World Bank
assessment concluded that there was no evidence yet that
Sri Lanka is performing well in terms of managing NCDs,
nor that the health system, as it is currently configured, is
well positioned to do so. The rapid epidemiological
transition further calls for educating a greater number of
health professionals in established as well as new fields of
professions. The current capacity at the training
institutions may not be equipped to fulfil future demands.
This will influence a key component of the health care
system building blocks - the human resources - and are
likely to affect the greatest on the rural population (10).
Expenditure on health as a share of gross domestic product
(GDP) has decreased in Sri Lanka in recent years where
spending on health has grown slower than the overall
economy and currently stand at approximately 3% of GDP
(11). The Government spending on health has remained at
around 8% of the budget for the past 10 years (11). Around
the year 2006, Sri Lanka had the lowest dependency rate,
which provided a window of opportunity for a favourable
impact on the economy. However, Central Bank of Sri
Lanka data clearly shows that Sri Lanka has not used the
demographic dividend effectively (12). This missed
opportunity will be an additional burden to the health care
system. With the increasing pressure from the
demographic and epidemiological transitions in Sri Lanka,
it is questionable if government expenditure on health can
be maintained at 8% without affecting universal access to
health care.
Sri Lanka has a moderate incidence of catastrophic
expenditure, with around 5% of the population spending
more than 10% of their entire budget on health. However,
high out-of-pocket expenditure (almost 40% of current
health expenditure) (2) and high utilization of the private
sector, even among low income groups, means that in spite
of access to free state health care the actual cost of some
drugs, investigations and surgeries may place a significant
burden on households (13).
The ongoing epidemiological transition may without
investments and health reforms result in patients, who in
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even greater numbers, bypass lower-level government
health facilities, if not equipped to deal with the specific
requirements of NCDs. Also, going forward without an
intensification of government health care reforms the role
of the private health care sector is likely to grow further.
The private sector already plays an important role in Sri
Lanka and make up approximately 55% of total spending
of healthcare, especially in the context of outpatient
curative care (14). According to estimations made by
PricewaterhouseCoopers (PWC) out of pocket expenditure
make up 86% of private expenditure on healthcare with the
remainder relatively evenly split between private and
employer insurance. A further move towards private care
may place pressure on the households in terms of out-ofpocket payments. In addition to the growing private
clinical services, the private pharmaceutic and diagnostic
sectors are growing 14-17% per year (14). Clearly, the
private sector offers a growing and needed service.
However, the universal access have to be addressed
politically to ensure an equilibrium in services and to not
undermine access to health care for already marginalized
urban, remote-rural and estate communities.
The need to invest in effective preventive strategies for
NCDs is of paramount importance to reduce the financial
burden on private households and government budgets.
The current PHC system will need to incorporate such
efficient preventive approaches to remain relevant. In
addition to the range of important cardio-metabolic
disease, mental health challenges will also have to see
further investments to reduce not only individual suffering
but also the tremendous burden on the society. In sum, to
achieve the SDG targets for health and the aim of ‘leaving
no one behind’, the PHC services of Sri Lanka will need to
develop further in order to address the changing needs of
the population.
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Abstract
Introduction
Rice is the most important crop cultivated in Sri Lanka and rice milling is the largest agro-based industry in the
country.
Objectives
To compare lung functions of rice millers and controls with predicted normal values for Sinhalese and to determine
the effects of rice husk dust on lung functions of rice millers in relation to length (years) of exposure.
Methods
Rice millers (male: 84, female: 84) and controls (male: 84, female: 84) were selected and matched for determinants of
lung functions. Data were collected via a validated questionnaire and spirometry. Observed mean lung functions were
compared with lung function norms published for non-smoking Sinhalese.
Results
Most of the male millers and controls were smokers while none of the females were. All mean lung functions tested
FVC, FEV1, PEFR and FEF25-75%, were significantly lower than the predicted values among male millers. While some
lung functions were significantly reduced in female millers and male controls, all were comparable with predicted
values in female controls. Duration of employment in rice mills was significantly and inversely related to FVC and
FEV1 of millers.
Conclusions
Observed deficiencies in lung functions of rice millers were probably caused by occupational exposure to rice husk
dust and tobacco smoke. The cumulative effect of the two were found to be more harmful than each alone. Wearing
face masks, worker education and adequate ventilation in mills are recommended. Advantages of cessation of
smoking should be further stressed to communities of lower socioeconomic and educational backgrounds.
Key words: Rice millers, Lung functions, Occupational lung disease, Spirometry, Lung function norms
Copyright: © 2017 Wickramage SP et al. This is an open access article distributed under the Creative Commons
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Introduction
Respiratory diseases associated with agriculture were
among the first recognized occupational health hazards in
the world (1). Olaus Magnus, as early as in 1555, warned
about the dangers of inhaling grain dusts (1). This risk was
again noted in 1713 by the Italian Physician Bernardino
Ramazzini in his seminal work De Morbis Artificum
Diatriba (Diseases of Workers) (1). According to Buchan
and Kramer (1980) (2) Ramazzini found that nearly all the
workers engaged in sifting and measuring grain developed
shortness of breath and rarely reached old age.
Although respiratory health hazards were first recognized
in the early ages, it has only been in the 20 th century that
this problem has been carefully studied and documented.
In general, the investigation of agricultural health hazards
in the world has always got secondary treatment when
compared to the investigation of hazards in mining and
other heavy metal industries.
Nevertheless, these
agricultural health hazards are of serious concern (1).
Rice (Oryza sativa) is the major staple food in the Sri
Lankan diet (3) and also of more than one quarter of the
world’s population (4). At present, rice occupies about
34% (780,000 hectares) of the total cultivated area in Sri
Lanka (5). It is grown as a wetland crop in all the districts
in the country in irrigated paddy fields. Rice milling is the
process by which paddy is converted to rice. The main
steps in rice milling include air and sun drying of the
paddy, cleaning, hulling/de-husking, separating, polishing
and grading (6). All these steps generate dust, especially
hulling, polishing and air and sun drying of the paddy.
Rice milling in Sri Lanka is primarily a small to medium
scale industry with very little formal control of working
conditions by the government. Therefore, almost no
protective measures are taken by these paddy mill workers
against inhalation of rice husk dust. Furthermore, the
average mill worker, with his low level of education, is
ignorant of potential harmful effects of inhalation of
various dust particles and is reluctant to adopt safety
precautions (7).
A cross sectional study carried out among Malaysian rice
millers showed significantly higher prevalence of
respiratory symptoms among rice millers than the controls.
These symptoms included chest tightness (34.9%),
morning phlegm (31.7%), shortness of breath (31.7%) and
morning cough (19%) (8). Meanwhile, of a group of 150
Pakistani rice millers 18.7% had lung function changes
attributable to obstructive lung disease, while 4% had
features of restrictive lung disease (9). Furthermore, Indian
rice millers were found to have significantly lower Forced
Vital Capacity (FVC), Forced Expiratory Volume in the
first second (FEV1) and Peak Expiratory Flow Rate
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(PEFR) when compared with controls (10). Similar
findings were observed in another Indian study with 42.6%
of the studied rice mill workers showing evidence of
respiratory morbidity and 10.7% having decreased PEFR
(11).
While rice is the single most important crop cultivated in
Sri Lanka (5) and rice milling is the largest agro-based
industry in the country (12), the occupational health of the
Sri Lankan rice millers has not been adequately studied.
The present study was carried out with the aim of gaining
better understanding of the impact of the rice husk dust
exposure on the Sri Lankan rice millers. It was carried out
in the mainly agricultural Anuradhapura district of Sri
Lanka where 64.2% of the district’s labour force is
employed in the agricultural sector (13). The objective of
this study was to compare the lung function variables of
the rice millers and controls with the predicted normal
values for the Sinhalese population and to determine the
effects of rice husk dust on lung functions of rice millers in
relation to length (years) of exposure.
Materials and Methods
The study was carried out in Anuradhapura district.
Anuradhapura is primarily an agricultural district with
most of the resident people are engaged in rice farming
activities. It is estimated that 182,834media to large scale
rice farmers are living in Anuradhapura district currently.
Rice production from the area during Yala season 2017
was nearly 30,000 MT. In the current study, the subject
group comprised of 84 male and 84 female rice millers
selected from rice mills in 11 out of the 22 divisional
secretariat divisions in Anuradhapura district through
convenient sampling. Each selected rice miller was
employed in rice mills for a total period of 2 years or
more. The control group was made up of 84 males and 84
females employed as security guards and cleaners in
Rajarata University of Sri Lanka.
The millers were excluded from the study if they were
found to have acute respiratory tract infection, or were on
treatment for acute respiratory tract infection, at the time
of testing. The exclusion criteria also included having had
a prior history of respiratory disease with lasting
complications or frequent exacerbations affecting current
respiratory function, or a history of cardiac illness with
complications affecting current respiratory function. The
millers were also left out of the study if, at the time of
testing, they were found to suffer from respiratory or
cardiovascular disease not possibly related to occupational
dust exposures. The millers with dental abnormalities with
difficulties in sealing lips around the mouth piece to
perform spirometry, and the millers who were not actively
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involved in the milling process, such as cooks and clerical
staff of the larger mills, were also excluded from the study.
Data was collected via an interviewer administered
validated respiratory symptom and occupational history
questionnaire and spirometry. Each participant’s
respiratory function was assessed via spirometry. A
Spirolab II (Medical International Research, Rome, Italy)
portable spirometer was used for this purpose, and the
measurements were taken according to the guidelines
published by the American Thoracic Society (14).
Spirometry was performed twice on each individual. On
the rice millers, it was performed once in the morning,
before the start of day’s work, and once in the afternoon,
after the workers had been exposed to the rice husk dust
for over 4 hours. Data was collected from the rice millers
fulfilling the selection criteria employed in 43 rice mills.
Similarly, in the controls too spirometry was performed
once in the morning and once in the afternoon. Of the lung
function measurements recorded by the spirometer, FVC,
FEV1, FEV1/FVC ratio, PEFR and FEF25-75% (Average
Mid-expiratory Flow Rate) were used in the comparisons.
The spirometer was calibrated using a fixed volume 3-liter
calibration syringe (A-M systems, USA). This calibration
was done following its use on 2 or 3 mills.
The data gathered in the lung function assessment were
entered in a computerized data base (Excel, TMMicrosoft).
The entered data sheet was double checked comparing
with the questionnaires to ensure correct data entry. The
data analysis was carried out using SPSSTM version 17.0
(Statistical Product and Service Solutions, Chicago)
software. Prior to analyses, the normal distribution of the
data sets were ascertained by applying statistical tests of
normality such as Anderson-Darling, Ryan-Joiner and

Access

Kolmogorov-Smirnov.
The average normal predicted lung function values
published by Udupihille (1995) (15) for the healthy nonsmoking Sinhalese adults of similar age and height were
utilized to compare the observed values. The predicted
lung functions were calculated for each individual using
the published equations (15) and the means of the
predicted values were obtained. To calculate the predicted
FEV1 the equation used was: FEV1 = (0.02) Height (cm) +
(- 0.023) Age (years) + (- 0.139)
These means of the predicted values were compared with
the means of the observed values by using one sample t
tests. Multiple linear regression analyses were carried out
to assess the contributory factors to the lung functions of
the rice millers.
Ethical clearance for the study was obtained from the
Research, Ethics and Higher Degrees Committee of the
Faculty of Medicine & Allied Sciences, Rajarata
University of Sri Lanka. All the millers and the controls
recruited for this study were given explanations about the
aims of the study and the extent of the participants’
contribution, by the principal investigator, and their
written informed consent was taken prior to their
participation.
Results
Means age of the males and the females from rice miller
group was 44.8 ± 11.1 and 44.7 ± 8.7 years respectively
(Table 1).

Table 1: Comparison of factors determining lung volumes and capacities of rice millers and controls
Factors

Male

Female

Millers

Controls

p-value

Millers

Controls

p-value

Age (years)* (mean ± SD)

44.8 ± 11.1

41.6 ± 11.4

0.063

44.7 ± 8.7

42.3 ± 8.6

0.074

Height (cm)* (mean ± SD)

165.4 ± 6.4

167.1 ± 5.6

0.294

151.0 ± 7.6

152.7 ± 6.9

0.282

Weight (kg)* (mean ± SD)

59.7 ± 9.8

62.6 ± 11.1

0.69

53.0 ± 10.8

55.3 ± 9.9

0.143

Tobacco smoking status (pack year index)* (mean ± SD)

5.7 ± 7.9

4.3 ± 7.3

0.247

0

0

-

None to mild % (n)

61.9% (52)

83.3% (70)

0.002

82.1% (69)

89.3% (75)

0.186

Moderate to severe % (n)

38.1% (32)

16.7% (14)

17.9% (15)

10.7% (9)

Exposure to other
agricultural dusts**

Exposed % (n)

63% (53)

52% (44)

37% (31)

31% (26)

Non-exposed % (n)

37% (31)

48% (40)

63% (53)

69% (58)

Socioeconomic status**

Education standard

No/Primary education %
(n)
Secondary education % (n)

20.2% (17)

3.6% (3)

29.8% (25)

14.3% (12)

79.8% (67)

96.4% (81)

70.2% (59)

85.7% (72)

Single/divorced/separated/
widowed % (n)
Married % (n)

10.7% (9)

14.3% (12)

26.2% (22)

9.5% (8)

89.3% (75)

85.7% (72)

73.8% (62)

90.5% (76)

Passive smoking status**

Marital status
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0.160

0.001

0.484

0.415

0.016

0.005
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None of the females were smokers while 66% from the
male rice miller group and 64% from the male control
group were smokers with 5.7 ± 7.9 and 4.3 ± 7.3 pack
years respectively. Controls had a higher educational level
than the millers in both the male and female groups (Table
1).
The outcomes obtained for male millers, female millers,
male controls and female controls are shown in tables 2, 3,
4 and 5 respectively. All mean lung functions tested FVC,
FEV1, PEFR and FEF25-75%, were significantly lower
than the predicted values among male millers. While some
lung functions were found to be significantly reduced in
the female millers and male controls, all the lung functions
tested were compatible with the predicted values among
female controls.
Contributory factors to lung functions of millers as
identified from multiple linear regression are shown in
Table 4. The significant contributions of the already
recognized determinants such as age, gender, height and
weight on lung functions were confirmed by the analysis.
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The duration of employment in rice mills was significantly
and inversely related to the FVC and FEV1 values of the
millers. Among other factors tested, the mean pack year
index of smoking was significantly associated with FEV1
and PEFR, while the exposure to other agricultural dusts
was significantly associated wit FEV1 of the millers.
Discussion
The present study has confirmed that the cardiorespiratory
health of the rice millers employed in Anuradhapura
district, irrespective of gender, is adversely affected. In the
current study, for comparisons, the lung function norms
published for the Sinhalese by Udupihille in 1995 (15)
were used. These norms predict the expected lung function
values for normal, healthy, non smoking, Sinhalese
individuals, depending on their age, height and sex. Most
of the lung functions of female as well as male millers
used in the current study were lower than the respective
norms.
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Despite these obvious limitations, many lung functions of
the millers were found to be significantly lower than the
predicted norms. While the female controls had mean lung
functions comparable to norms, the mean FVC and FEV1
of the male controls were significantly lower, probably
owing to tobacco smoking. The female millers' lung
functions were likely to have been affected due to the
exposure to rice husk dust while the male millers were
probably affected due to the combined effect of rice husk
dust and tobacco smoke.
When air pollutants are breathed into the lungs, the
harmful particles which bypass the lung defense
mechanisms such as hairs in nostrils, mucus membrane
lining the nasal passage and pharynx and ciliary action,
may get trapped in the alveoli, causing a localized
inflammatory response. Enzymes such as elastase are
released during this inflammatory response, causing
alveolar septal disintegration. The inflammatory response
also causes impairment of lung defense mechanisms and
disruption of lung tissue repair mechanisms. This may lead
to significant deformities in lung architecture, including
loss of lung elastic recoil, leading to functional
consequences. A similar chronic inflammatory response in
the lungs can be expected due to long term exposure to
rice husk dust. This may play a role in chronic reductions
in lung functions in those exposed to rice husk dust.

These norms which were published over twenty years ago,
could be expected to have changed to a certain degree over
the two decades due to changes in environmental factors
including air pollution, socioeconomical factors, the
changes in people’s dietary habits, exercise etc. Further,
Udupihille has used the data collected from non-smoking
Sinhalese individuals to establish the lung function norms.
However, in the current study, the majority of the male
subjects and controls were smokers and as such, the results
could have been adversely affected.
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Smokers are known to develop prominent restrictive
changes in lungs with the tobacco smoke destroying lung
elastic tissue and preventing full expansion of lungs, thus
leading to emphysema. They may also develop chronic
obstructive airway changes as tobacco smoke causes
inflammation driven pathologies in the lungs, giving rise
to progressive airflow limitation. Both active and passive
smoking can cause damage to the lungs. It has been
shown that smokers are affected by the exposure to rice
husk dust far worse than non smokers (16)(17).
Tobacco smoke contains more than 7000 chemicals, most
of which are toxic to cilia, the tiny hair-like processes
lining the airways (18). The toxins in the inhaled smoke
would slow down the ciliary action, paralyze them, and
finally destroy them, thereby hindering their sweeping
action of mucus. This would cause the mucus to build up
in the airways, giving rise to long standing cough and
phlegm in the chest.
A multiple regression analysis confirmed the significant
contributions from the already recognized determinants
such as age, gender, height and weight on lung functions.
The total number of years employed in rice mills were
significantly inversely correlated with FVC and FEV1 of
the rice millers.
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This study has shown that rice millers employed in
Anuradhapura district, Sri Lanka, irrespective of gender,
have significantly reduced lung functions when compared
with the norms predicted for the healthy, non-smoking
Sinhalese individuals. These adversities were probably
caused by the occupational exposure to rice husk dust, and
the combined effect of rice husk dust and tobacco smoke.
Duration of employment in rice mills was inversely related
to the FVC and FEV1 values of the millers. The present
study has reconfirmed the harmful effects of tobacco
smoke on the lung functions. The cumulative effect of
grain dust and tobacco smoke was found to be more
harmful than each alone.
Measures employed by the mill workers during work to
avoid direct contact with dust, such as wearing of face
masks, are recommended. Also, measures need to be taken
to standardize, implement and maintain adequate
ventilation in mills (i.e. fixing of dust extraction fans) and
also to educate Sri Lankan rice millers regarding this
preventable harm they are unknowingly exposing
themselves to. Introduction of a rice mills hygiene protocol
should prove to be beneficial. The advantages of cessation
of smoking should be further stressed to communities of
lower socioeconomic and educational backgrounds.
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Abstract
Cancer is the second leading cause of death in the world. Proper utilization of available services is of utmost
importance in preventing cancer in low and middle-income countries. We assessed the use of well women clinic
(WWC) screening services for cervical and breast cancer prevention in a sample of females attending the largest
religious festival in Sri Lanka. Of the 3,116 women studied, although 1,895 (60.8%) were aware of the WWC
services, only 578 (18.5%) had ever used it. Awareness on breast and cervical carcinoma were 2,874 (92.2%) and
2,609 (83.7%) respectively. Of the 217 professionals or associate professionals in the study sample, 190 (87.6%)
were aware of the WWCs compared to only 58.8% among the 2,899 women falling under the categories of other
occupations and housewives. Clinic attendance was also significantly higher amongst professionals and associate
professionals compared to women in other occupational categories and housewives (40.1% versus 16.9%). Use of
well woman clinic services are low and new strategies are needed to improve awareness and participation in this
program.

Key words: Cervical cancer, Breast cancer, Screening, Sri Lanka, Knowledge
Copyright: © 2017 Warnasekara YPJN et al. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original
work is properly cited.
Funding: None
Competing interest: None
Correspondence: jwarnasekara@yahoo.com
DOI: http://doi.org/10.4038/amj.v11i1.7639
Introduction
The concept of the Well Woman Clinic (WWCs) was first
introduced to Sri Lanka in 1996 to screen women for noncommunicable diseases including reproductive system
malignancies; breast and cervical cancers. This was done
as part of a reproductive health programme promoted by
international agencies at the International Conference on
Population and Development in Cairo in 19941. At
present, WWCs are operating throughout the country, at all
Medical Officer of Health (MOH) areas, on fortnightly or
monthly basis. At these clinics, women over 35 years of
age get screened for cervical and breast cancers,
hypertension and diabetes mellitus.
Breast and cervical cancers are the most common
malignancies among women in the world as well as in Sri
Lanka. According to the National Cancer Control Unit
data, the estimated age adjusted annual incidence for breast
and cervical malignancies in Sri Lanka was 23 and 8.4 per
100,000 respectively in 2010. The lifetime risk of having a
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breast cancer among Sri Lankan women is 2.1%.
Screening for breast cancer is considered effective in Low
and Middle Income Countries (LMICs) where the size of
the tumour is considerably large at presentation. Unlike
other malignancies, the survival rates of cervical cancer
patients are high when identified at early stages. While the
WWC services are available for early detection, more than
30% of breast cancers diagnosed in Sri Lanka in 2007
were in the stage IIIA or later showing a late presentation.
These women were either not using or not aware of cancer
screening services. It has been more than 20 years since
the WWC was first introduced to the Sri Lankan health
sector. Yet, published data on awareness and utilization of
the services of the WWC is scarce. The purpose of the
present study was to determine the awareness and
utilization of breast and cervical cancer and WWC services
among women aged more than 35 years.
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Materials and Methods
This study was conducted on the 6th of June 2012 in the
sacred city of Anuradhapura on the ‘Poson Poya day’, the
largest Buddhist gathering in the country. Every year, an
average of 800,000 Buddhists and non-Buddhists
participate in religious activities in Anuradhapura on this
day, coming from nearly every district in Sri Lanka. We
conducted a rapid spot survey using a short questionnaire
at the sacred city of Anuradhapura using a convenient
sample, while the pilgrims were waiting to enter one of the
sacred places. The survey was conducted as a part of a
massive health promotion and awareness program on
breast and cervical cancers initiated by the medical
undergraduates of the Faculty of Medicine and Allied
Sciences, Rajarata University of Sri Lanka. The target
group included women aged 35 years and above, similar to
the target group of the WWC.
Results
A total of 3,116 females from 22 districts were
interviewed. Mean age of the study sample was 52.6 years
(SD 10.3 years). All districts, except Jaffna, Kilinochchi
and Mulativu districts, were represented in the study
sample. Of the 3,116 women studied, 2,874 (92.2%)
reported that they have at least heard the condition ‘breast
carcinoma’ and 2,609 (83.7%) of ‘cervical carcinoma’.
Although a majority of women expressed awareness of
these malignancies, only 1,150 women (36.9%) were
aware that they belonged to the high-risk age group for
breast cancer. For cervical cancer, this percentage was
32.4% (n=1,011). Of the women surveyed, 1,895 (60.8%)
were aware of the WWC services, but only 578 (18.5%)
had ever used it.
Of the 217 professionals or associate professionals in the
study sample, 190 (87.6%) were aware of the WWC
compared to only 58.8% among the 2,899 women falling
under the categories of other occupations and housewives.
Clinic attendance was also significantly higher among the
professionals and associate professionals compared to
women in other occupational categories and housewives
(40.1% versus 16.9%). Women aged 50 years or younger
(n=1349) had a significantly higher awareness of the
WWC program (67.1%) while only 56.0% of women over
50 years of age (n=1767) reported awareness. In addition,
a slightly higher percentage of younger women have
attended the WWCs compared to the older women (20.2%
versus 17.45%).
Discussion
This study shows that less than 20% of women aged over
35 years have ever participated in screening for breast and
cervical cancers through WWC. In addition, there was a
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significant difference in awareness and usage of WWC by
social class and age. Findings of this study show that even
after 16 years of establishment, WWCs do not have the
expected coverage. A pervious study from Gampaha
showed that only around 2.2% women had ever undergone
clinical breast examination in 20072. Even among
healthcare workers in Sri Lanka, the use of cancer
screening services was reported as less than 20%3. Service
utilization and knowledge on these two malignancies vary
widely in other developing countries in the region. Norlaili
et al reported that even in rural Malaysia the use of clinical
services for screening is around 56%4. In Turkey, the
general public’s5, university students’6 and health
workers’7,8
knowledge,
practice
of
self-breast
examination and the use of clinical services was much
higher than the values reported in our study. However, in
Nepal9, where the socio-economic conditions are more
similar to Sri Lanka, the knowledge and the use of
screening services was reported to be much poor compared
to the current study. As described by Vitharan et al, one
reason for this underutilization would be the substandard
services provided through these clinics, and the need for
training of healthcare workers10. The finding of probable
social disparity on awareness and use of WWC services in
the current study is not a fact that was expected. Previous
studies on the use of public health services in Sri Lanka
shows that there was no social disparity on using public
health services11. This finding may be due to the lack of
knowledge on malignancies in the lower socio-economic
group. Even though Sri Lankan women possess high
health literacy and the participation in maternal and child
health services is nearly hundred percent, noncommunicable disease prevention is yet to develop as a
priority among them. This should be a priority in the Sri
Lankan settings, especially due to the epidemiological and
demographic transitions the country is going through.
Even though these study findings cannot be generalized to
the whole Sri Lankan population due to the use of nonprobability sampling method, the large study sample
representing 22 districts in the country provides credible
information on the inadequate use of WWC services. It is
evident that more awareness on reproductive malignancies
is needed in order to motivate more women to seek out the
services that are readily available to them.
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Abstract
An atypical case of impulse control disorder in a 4-year-old boy was diagnosed and successfully managed with a
Second Generation antipsychotic in this case report
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Case Report
A 4-year-old pre-school boy was referred to the Child and
adolescent Psychiatry clinic, Teaching Hospital,
Anuradhapura by the Consultant Dermatologist. The
referred child presented with multiple abrasions and
lacerations over his face and both upper limbs. His face
was severely deformed due to multiple scratch marks. His
mother had difficulty in managing the child’s repetitive
scratching and skin picking, especially over the face and
upper limbs. Child screamed with pain due to infected
wounds. He was not cooperative for the interview.
Collateral history was taken from his mother and siblings.
There was no history to suggest ADHD, Autistic Spectrum
Disorder, Intellectual Disability or Munchausen by proxy.
There was a clear history of recurrent extreme urges to
pick the skin and scratch his face for 6 months duration.
He could not resist the impulse to damage his skin. This
child failed to avoid the act despite painful injuries to him.
There was evidence of increasing anxiety prior to the act.
He felt tension and arousal before skin picking and
scratching. He experienced a sense of gratification and
relief following the act. There was no evidence of
provocation before the urges and impulses. He did not
have any feeling of regret, remorse or guilt about the
behaviour. Episodes of such acts were pervasive and
persistent. It took place during the clinical examination as
well.
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Figure 01: Injured skin due to scratching
His family members were severely distressed by the
condition. The child’s mother showed signs of depression
due to her only son’s behaviour. There were recurrent
infections due to repetitive scratching and skin picking
over infected wounds. Dermis was exposed in multiple
areas on his face and upper limbs. There were more
injuries on his left upper limb and left side of the face as
he mainly used his right hand for scratching and skin
picking.
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It was difficult to treat the child with behavioural strategies
due to his age, limited rapport and parents’ level of
education. A trial of Risperidone 0.5 mg was started in the
child and adolescent outpatient clinic. Review in two
weeks showed a marked improvement of his condition. A
significant proportion of his facial and upper limb injuries
were healed. There were no infected wounds. The
frequency of scratching and picking behaviour had gone
down. The child was not crying or screaming anymore.
His family members showed happiness and a sense of
hope for the child’s future.
Discussion
Individuals with impulse control disorders cannot avoid
behaviours that might bring harm to themselves or others.
There’s increasing anxiety before the action and feeling
relief or happiness following the action. The disorder is
characterized by an inability to control one’s actions, and
results in a negative impact on the person.
The DSM-IV recognizes pathological gambling,
kleptomania, trichotillomania, intermittent explosive
disorder, and pyromania as impulse control disorders(1).
Diagnostic criteria have been proposed for pathological
skin picking, compulsive sexual behaviour and compulsive
buying, which are classified under impulse control
disorders not otherwise specified (NOS)(1).
A study in 2005 concluded that impulse control disorders
are common among psychiatric inpatients(2). In this study
30.9% of adult psychiatric inpatients were diagnosed with
at least one impulse control disorder1. The most common
impulse control disorders were compulsive buying [9.3%],
kleptomania [7.8%], and pathological gambling [6.9%](2).
The Disorder is relatively common among adolescents and
adults, and can often be effectively treated with
behavioural and pharmacological therapies(3). A study of
791 college students demonstrated the common nature of
these disorders in general population (10.4%) (Odlaug and
Grant, 2010). Dopamine receptor agonist drugs are found
to associate with serious impulse control disorders(4).
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Pharmacological treatment for impulse control disorders
have been relatively understudied(3). There are no FDAapproved medication for any impulse control disorder(3).
Antidepressants, mood stabilizers and antipsychotics have
been studied with mixed results(3). Large-scale, placebocontrolled, comparative pharmacological treatment studies
need to be completed to find the most effective treatments
for impulse control disorders(3).
The child with an impulse control disorder in this case
report improved with treatment with second-generation
antipsychotic medication.
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Abstract
Heroin addiction needs to be considered a chronic medical illness with a serious health burden and psychosocial
problems worldwide. Heroin withdrawal may manifest with a variety of clinical features ranging from simple nausea,
vomiting, cramps, seizures, collapse and coma. We report a 38-year-old previously healthy man who was a heroin
addict for fifteen years, presented with recurrent episodes of seizure attacks following heroin withdrawal. He did not
require long term anticonvulsant treatment for seizure control
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Introduction
Heroin addiction, a serious health and social problem
around the world, is associated with significant morbidity
and mortality. Heroin (diacetylmorphine) which is highly
addictive is derived from the seedpod of the poppy plant
(Papaver somniferum). Heroin abuse depends on multiple
factors including genetic and psychosocial factors (1).
Seizures are often seen in substance abusers. It may be due
to direct causes like intoxication or withdrawal and due to
indirect causes such as CNS infection, stroke, cerebral
trauma and metabolic derangement (2). Seizures due to
heroin withdrawal are less common than in withdrawal
from sedatives like barbiturates. However in critically ill
patients who have been treated with sedatives and
narcotics, sudden withdrawal of narcotic drugs may be a
significant causative factor for newly-onset seizures (3).
We report a patient with heroin withdrawal presented with
newly onset seizure episodes.
Case report
A 38-year-old previously healthy male presented with four
episodes of generalized tonic clonic seizures within 2 days.
These episodes were associated with frothing, tongue bites
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and post ictal drowsiness, but no urinary or faecal
incontinence was present. In between seizure attacks he
regained consciousness. He did not report a history of
fever, head trauma or recent alcohol or other drug abuse.
He was a heroin addict for 15 years (daily usage) and had
withdrawn for 4 days as he was under a rehabilitation
program. On examination he had bite marks on the tongue.
There was no neck stiffness or neurological deficits.
Fundoscopy was normal. Pulse rate was 76 beats/min.
Blood pressure was 110/70 mmHg. Other system
examinations were unremarkable. Investigations showed
haemoglobin of 14.5 g/dl, platelets 224×109/L, WBC
8.1×109/L with normal red cell indices. He was
normoglycemic. Erythrocyte sedimentation rate (ESR) was
08 mm in first hour with C-reactive protein (CRP) 6 mg/dl.
Blood and urine cultures were negative. Serum sodium,
potassium, calcium and magnesium levels were 144
mmol/L, 3.8 mmol/L, 2.35 mmol/L (2.1-2.55) and 0.9
mmol/L (0.7-1.0) respectively. Serum creatinine was 1.02
mg/dl (0.9- 1.3). Blood urea level was 3.66 mmol/L. Liver
function tests including liver enzymes, total protein with
serum albumin and total bilirubin with fractions were
normal. Coagulation profile was normal. Alkaline
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phosphatase and gamma GT were within the normal
ranges. Urine full report was normal. Significant changes
were not detected in chest radiograph, electrocardiogram
and 2D echocardiogram. Non contrast and contrast CT
Brain were normal. Cerebrospinal fluid analysis was
unremarkable. Electroencephalography (EEG) showed
intermittent bilateral rhythmic slow wave activity in the
delta range. The findings were suggestive of diffuse
cortical dysfunction consistent with an encephalopathic
state. But no definite epileptiform abnormality was seen.
He was started on sodium valproate which was omitted
after 4 days according to neurological opinion. He was
discharged without drugs and advised to continue the
rehabilitation program. During the follow up at medical
clinic for one year, no further fits or adverse neurologic
sequelae were encountered.
Discussion
Heroin is a highly addictive opioid drug which is used by
millions of addicts globally. Drug or heroin addiction is a
chronic, relapsing disorder. These patients have
compulsive drug-seeking and drug-taking behavior.
Chronic usage of heroin will cause central nervous system
changes which lead to tolerance, physical dependence,
sensitization, craving, and relapse (4). If the patient
reduces or ceases heavy and prolong heroin use it will
cause substance-specific syndrome (5). Clinical features of
heroin withdrawal syndrome include muscle cramps,
arthralgia, anxiety, nausea, vomiting, diarrhea, malaise,
mydriasis,
piloerection,
diaphoresis,
rhinorrhea,
lacrimation, insomnia and less commonly confusion,
convulsions, collapse and coma. The half-life of the opioid
causing withdrawal syndrome determines the onset and
duration of symptoms. In heroin withdrawal, symptoms
peak in 36-72 hours and may last for 7-10 days (6)(7).
Long term activation of opioid receptor increases the
activity of adenylyl cyclase, tyrosine hydroxylase and
cAMP dependent protein kinase A. Also increased
phosphorylation of gene transcription factors such as
cAMP–responsive element–binding protein (CREB) and
∆FosB occur due to chronic activation of opioid receptors.
The resultant up regulation of cAMP signaling pathways is
a homeostatic response to the chronic inhibition of the
locus ceruleus by opioids and is a cornerstone in
withdrawal. Locus ceruleus develops tolerance to the
inhibitory effect of opioids in long term exposure. When
there is a withdrawal state the inhibitory effect of opioids
is lost and it leads to adrenergic over activation as the
firing of locus ceruleus neurons are unopposed. Then it
manifests as withdrawal features. Structural changes in
neurons can occur due prolonged exposure to heroin which
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may also contribute to withdrawal symptoms such as
seizures (4)(8)(9)(10).
There are many causative factors for seizures. Mainly in
adults it can be due to metabolic disorders (eg: uremia,
hepatic failure, electrolyte abnormalities, hypoglycemia
and hyperglycemia), illicit drug abuse, withdrawal from
alcohol and drugs, trauma, brain tumors and other space
occupying lesions, and infectious diseases (11)(12). In our
patient other main causes were excluded. So the seizure
etiology was directed towards heroin withdrawal.
Main objectives of patient care in heroin withdrawal are to
relieve distress, avoid severe withdrawal manifestations,
maintain proper compliance in ongoing treatment, disturb
the pattern of heavy and regular drug use and assist in
resolving other associated problems. Non-pharmacological
therapies mainly focus on patient assessment, treatment
matching and psychosocial support. One of the basic
principles in managing drug withdrawal is to use an agent
from the same pharmacologic class or one with a degree of
cross-tolerance. Drugs used in pharmacological
management are d-propoxyphene, clonidine, levo-acetylmethadol, methadone and buprenorphine. Each drug has
their own benefits and disadvantages, and due to poor
efficacy and side effects some drugs have been taken out
from the management (5)(7)(13). However, long-term
anticonvulsant prophylaxis is usually not indicated in
patients with seizures where the aetiology is suspected or
diagnosed to be solely drug/ heroin withdrawal (2).
Conclusion
Even though seizures are a less common manifestation in
heroin withdrawal, medical professionals need to keep in
mind the possibility of developing seizures due to
withdrawal as heroin use is widespread and increasing.
Management of heroin withdrawal syndrome requires
multidisciplinary approach including pharmacological
therapy, psychosocial support, continuous monitoring and
follow up. According to our knowledge, patients with
heroin withdrawal presenting with newly onset seizures
have not previously been reported in Sri Lanka.
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Abstract
Dengue is an important arboviral disease with a spectrum ranging from asymptomatic disease to fatal haemorrhagic
fever and shock syndrome. Bleeding is a well-known complication that may range from skin petechiae to fatal
hemorrhages. We report a rare case of spontaneous scrotal haematoma in a 14-year-old boy with dengue haemorrhagic
fever.
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Introduction
Dengue has posed a major socioeconomic and public
health burden on national as well as international grounds.
It is currently regarded the most important arboviral
infection worldwide as half the global population lives in
areas at risk of the disease and approximately 50% of this
live in dengue endemic countries (1)(2). The previous
estimated annual global incidence of 50-100 million
infections per year has shown a dramatic rise in recent
studies. Currently it is estimated at 390 million dengue
infections per year (3). Of the total one hundred and
twelve outbreaks recorded from 2010 to 2015 worldwide,
the largest number was observed in Southeast Asia (4).
Last year, Sri Lanka faced the heaviest dengue epidemic
and the average number of cases showed a 4.3-fold
alarming rise compared to the average numbers from 2012
to 2016 (5). This highly prevalent infectious disease has
numerous complications and bleeding is a well-known
complication with detrimental effects in severe dengue
infection. We report a rare case of scrotal haematoma in a
patient with dengue haemorrhagic fever (DHF).
Case report
A 14-year-old previously healthy boy presented with fever,
body aches and headache for three days during the dengue
epidemic season in 2017. There was no known past history
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of dengue infection. Examination was unremarkable apart
from fever and mild dehydration. Dengue non-structural
protein (NS) 1 test was positive. On admission the full
blood count revealed a white cell count of 3.3 x 109/L with
haemoglobin of 15g/dL, haematocrit 44.7% and a platelet
count of 153x109/L. He became fever free since the fourth
day of the illness. On the fifth day of illness he entered the
critical phase with the lowest platelet count being 14 x
109/L. He developed a right sided moderate pleural
effusion, confirmed by ultrasound scan along with mild
ascites and pericholecystic fluid. On the seventh day of the
illness following the critical phase, he complained of acute
onset painful swelling of the right scrotum over a few
hours duration. The swelling was not associated with fever
spikes or preceding trauma and there were no other
bleeding manifestations. The right hemi scrotum was
swollen and tender but there was no increased warmth or
skin oedema. AST was 37 IU/L and ALT 19 IU/L.
Activated partial thromboplastin time and international
normalized ratio were within normal ranges. C reactive
protein was 3.7 mg/dL (<10). The ultrasound scan of the
scrotum revealed a right sided hydrocoele measuring 11
cubic centimeters in volume with floating echogenic
material suggestive of clotted blood [figure 1]. Bilateral
testes were normal in size, echogenicity and vascularity.
As the swelling was non-progressive, he was managed
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conservatively with scrotal support. The platelet count was
in the rising and the oedema was non progressive, hence
he was not treated with platelet transfusions. Oral
Tranexamic acid and prophylactic antibiotics were started.
With supportive treatment he made a complete clinical
recovery and was discharged from the hospital and no
further complications were encountered.
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resulting in activation of coagulation factor XI. This
activates factors IX and X resulting in further formation of
thrombin. The inadequacy of factor XI, thrombin,
thrombin-activatable fibrinolysis inhibitor feedback loop
causes a homeostatic defect resulting in an imbalance
between coagulation and fibrinolysis (9).
Bleeding in dengue can range from harmless petechial skin
hemorrhages to life threatening gastrointestinal,
genitourinary,
pulmonary,
muscle
and
cerebral
hemorrhages (10).
In literature, retroperitoneal haematomas, rectus sheath
haematomas, abdominal haematomas and spontaneous
hemoperitoneum have previously been described with
DHF (6)(7)(10)(11)(12)(13). However, spontaneous
scrotal haematoma in DHF has not previously been
reported.

Figure 1. Right sided hydrocoele with floating
echogenic material suggestive of clotted blood
Discussion
Dengue virus is a single stranded RNA virus that belongs
to the Flaviviridae family under the genus Flavivirus. It
has four closely related serotypes namely, DENV-1,
DENV-2, DENV-3, and DENV-4. It is an arboviral
infection transmitted through infected Aedes species
mosquito. Infection with each serotype confers lifelong
immunity to the specific serotype but cross immunity is
only partial and temporary (2).
Dengue can manifest as a wide spectrum ranging from
mild asymptomatic illness to severe and fatal disease
including DHF and shock syndrome. Only 5% of all cases
of dengue turn out to be haemorrhagic fever and shock
syndrome (6).
Pathogenesis of bleeding in DHF is not yet properly
understood. The suggested mechanism includes an
enhanced immune response by the host. It is thought to be
primarily mediated by skewed T cell cytokines which were
initially primed by an asymptomatic primary infection by
dengue virus. This results in severe disease and DHF in
second infection with dengue virus. The resulting
manifestations include an endothelial dysfunction and
increased vascular permeability, thrombocytopenia and
platelet dysfunction and disseminated intravascular
coagulation (7)(8). Furthermore, in DHF, thrombin
triggers the intrinsic pathway of the coagulation cascade
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Other scrotal manifestations of dengue are seldom reported
in literature. A rare but self-limiting acute scrotal oedema
with dengue is described in several cases (14) (15). The
pathology is presumed to be due to inflammatory
mediators against the dengue antigen. Acute epididymoorchitis is another recognized complication (16).
A number of other conditions may cause bleeding into the
scrotum. Scrotal haematomas due to haemorrhages
involving the spermatic cord, varicoceles and adrenals
have been reported in the literature (17)(18)(19).
Furthermore Henoch–Schönlein syndrome, trauma and
anticoagulant therapy have been associated with bleeding
in the spermatic cord (20)(21). But in our patient there was
no history of trauma or any of the above and
ultrasonography ruled out varicocele.
Potential complications of scrotal haematoma include
compressive damage affecting the viability of testes and
infection. A rare scenario of massive spontaneous
haematoma leading to haemorrhagic shock has been
reported once (22).
Conclusion
Scrotal haematoma in DHF is a very rare manifestation
which in this case was self-limiting, but potentially can
lead to compressive complications that may irreversibly
affect the viability of testes. Awareness and close
monitoring for such rare complications is the cornerstone
of prevention and appropriate timely management. To our
knowledge this is the first case of DHF complicated with
spontaneous scrotal haematoma.
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Case Report

A Rare Presentation of Guillain-Barre Syndrome: Pharyngeal
Cervical-Brachial Variant
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Abstract
Guillain-Barre syndrome is characterized by acute onset symmetrical, generalized, ascending weakness with
areflexia. It has wide variety of subtypes according to the involvement of muscle and nerve groups. We describe a
case of 70 year old lady developing a rare form of GBS, the pharyngeal-cervical-brachial variant of the disease.
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Introduction
Guillain-Barre Syndrome (GBS) is an acute immune
mediated
polyneuropathy.
It
includes
a
heterogeneousgroup of disorders with various subtypes
and variants. GBS is clinically characterized by
symmetrical, generalized ascending weakness with
areflexia due to peripheral nerve involvement. Pharyngealcervical-brachial (PCB) variant is a rare form of Guillain–
Barré syndrome and presents with a rapidly progressive
oropharyngeal and cervico brachial weakness with
areﬂexia predominantly of the upper limbs. Lower limb
muscle power is usually preserved or only mildly affected.
Here we report a classical case of PCB variant of GBS
affecting a 70-year-old.
Case report
A 70-year-old known hypertensive woman on treatment
presented with weakness of left upper limb, more proximal
than distal, progressed into weakness of right upper limb
and subsequently left lower limb for 4 days duration.
Lower limb weakness was less severe compared to the
upper limbs. She had difficulty in swallowing for a similar
duration, with mild respiratory discomfort. There was no
preceding diarrhoeal illness but she described a respiratory
illness one month ago.
On examination she was conscious and oriented. Facial
power, eye movements and pupillary response were
normal. Palatal movements were impaired. There was
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weakness of neck muscles with neck ﬂexion of 3/5. Single
breath count was more than 25. Shoulder abduction was
2/5 on the right and 1/5 on the left. Distal upper limb
power was 2/5 on the left and 3/5 on the right. Power in
the lower limbs was 4/5. There was global are flexia with
no sensory involvement. Plantar response was flexor
bilaterally and there was no demonstrable fatigability or
ataxia.
She was afebrile with a blood pressure of 140/80 mmHg
and pulse rate of 80 bpm. Cardiovascular, respiratory and
abdominal examinations were unremarkable.
Her baseline blood investigations were as follows. White
cell count 12.3x109/L, platelet count 197x109/L, serum
potassium 4.2 mmol/L, serum sodium 138 mmol/L, ,
fasting blood glucose 103 mg/dl and serum creatinine 57
umol/L. Haemoglobin level was 13.9g%, Liver function
tests were normal. Chest radiograph was unremarkable.
Viral panel (EBV, CMV, herpes virus), cultures for
Salmonella, Shigella and Campylobacter jejuni and
serological examination for mycoplasma pneumonia were
negative. Neurophysiological studies done on day 3 of
admission indicated motor conduction abnormalities with
conduction blocks, and sensory responses were normal
suggesting GBS. Cerebrospinal fluid (CSF) examination
on day 08 of illness revealed typical “albumino cytological
dissociation” with no white or red blood cells. The protein
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level was high at 60 mg/dl, with normal glucose. CSF
cultures and gram stain were unremarkable.
With clinical and neurophysiological evidence, a diagnosis
of PCB variant of GBS was made and the patient was
initiated on intravenous immunoglobulin 2mg/kg over 5
days. Strict monitoring of respiratory functions was done
with respirometer observing for potential complications.
Over the following 10 days, with physiotherapy and
supportive care, she made a remarkable recovery with
upper limb power of 4/5, normal lower limb strength, neck
flexion and normal swallowing.
Discussion
Guillain-Barre syndrome is characterized by bilaterally
symmetrical ascending paralysis, absence of deep tendon
reflexes, sensory loss, cytoalbuminologic dissociation in
cerebrospinal fluid and typical findings in nerve
conduction studies.
In 1986, Ropper (1) described the first patients who
developed rapidly progressive oropharyngeal, neck and
shoulder weakness, with relative sparing of the lower
limbs in the absence of sensory disturbance and, mimicked
like descending paralysis seen in botulism although
relative sparing of the lower limbs were initially thought as
the hallmark of the disease some patients were later
described to have minimal limb weakness as in our patient.
According to the proposed new criteria for the PCB variant
of GBS (2), our patient fulfilled all the features required
for the diagnosis. She had relatively symmetrical
oropharyngeal weakness, neck weakness, arm weakness
and arm areﬂexia. There was absence of ataxia, disturbed
consciousness and prominent leg weakness. She had a
monophasic illness pattern and interval between onset and
nadir of oropharyngeal or arm weakness was around 2
weeks and there was absence of identiﬁable alternative
diagnosis.
In addition to these she had other strongly supportive
features such as, antecedent infectious symptoms,
cerebrospinal ﬂuid analysis showing albumino cytological
dissociation, neurophysiological evidence of neuropathy.
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neuronal gangliosides have been implicated in the
pathogenesis of different GBS variants. The strongest
association for PCB is the presence of IgG anti-GT1a
antibodies and is thought to be a useful marker in
supporting the diagnosis (3) In our case serological assays
were not available in our country.
The presence of additional ophthalmoplegia and ataxia
indicates overlap with Fisher syndrome. This is the
commonest association with the variant
Patients with pure PCB were more likely to require
intubation than those with overlap syndromes and this
correlated with degree of bulbar involvement (3).
Fortunately, our patient did not need ventilation.
Conclusion
PCB variant of GBS should be remembered in patients
with symptoms of bulbar and upper extremity weakness
not only for early diagnosis but also to plan treatment early
and follow up potential complications. Due to the
unfamiliarity with PCB variant, clinical picture is often
misdiagnosed as brainstem stroke, myasthenia gravis or
botulism.
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Abstract
Search for ideal treatment of perianal fistula which will fulfill the objectives of low recurrence rate, minimal
incontinence and good quality of life continues. Widely used methods for declination of fistula is include
examination under anesthesia (EUA), endoanal ultrasound (EUS) and MRI, which is the gold standard. Wide
range of procedures have been developed from simple ones such as loose seton to sphincter saving fistula plugs
ending with extreme options such as temporary or permanent fecal diversion. Innovative therapeutic techniques
such as the use of laser and adipose stem cells have shown some successes but require more advancements and
improvements before been accepted in to wider practice.
While simple fistulas can be managed without much difficulty options for complex ones need careful selection.
Sphincter saving options are widely preferred. Success of Ligation of intersphincteric fistula tract (LIFT) appears
to be popular. Endorectal advancement flap (ERAF) is accepted by many as the Gold standard for treatment of
recurrent complex anal fistula. Many surgeons judiciously combine different techniques employing them
sequentially or simultaneously to enhance success rate and mitigate disadvantages. Repeated operations are
performed without much hesitation provided they are sphincter saving as healing can arrive at any stage of the
disease. Management of fistulas associated with Crohn’s disease is a particularly complex entity requiring
multidisciplinary involvement and multimodality treatment.
Research continues seeking more successful options but it appears unlikely that given the variability in
presentation and complexity of the disease a single successful method of treatment will ever be found for
management of perianal fistula.
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Introduction
Anorectal fistula described initially by Hippocrates
continues to plague surgeons and patients alike since the
dawn of civilization. Although true prevalence is unknown
due to distracting presence of more common hemorrhoids,
it is at least twice common in men as a result of higher
density of perianal glands. Almost third of the perianal
abscesses develop fistula and those growing Escherichia
coli and Bacteroids have a higher chance for an associated
fistula than the ones growing staphylococci (1).
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It can be considered a chronic phase in anorectal sepsis
characterized by ongoing discharge, intermittent pain and
abscess formation which may discharge spontaneously(2).
More than 90% of fistulas are caused by crypto-glandular
infection, thus their internal openings are always at the
level of pectinate line (1)(2). However, sepsis may spread
up and secondary openings caused by spontaneous
discharge or surgery may potentially occur anywhere (1).
Although rare to produce fatal complications, quality of
life of patients are seriously affected by frequent smelly
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discharges, poor healing, recurrent septic episodes and
repeated surgeries.
Adherence to standard principles of the management of
any fistula such as control of sepsis, care of nutritional
status, delineation of anatomy and performing appropriate
surgical procedures (SNAP) is vital for effective
management of this troublesome disease. The range of
treatment modalities is increasing and many a research has
been directed a clear indication of the absence of proven
effective management strategy. Main objectives of all of
them are to eradicate sepsis, promote healing, minimize
recurrence and ensure good quality of life(2). Simple low
fistulas are often managed successfully by simply laying
open with very high rate of success. However, surgery on
complex ones could incur serious and permanent damage
to sphincter mechanism inviting incontinence due to
intertwining anatomical relationship between fistular tract
and sphincter mechanism. This has led to popularization of
sphincter saving options such as fistula plug and Ligation
of intersphincteric fistular tract (LIFT).
Many surgeons categorize fistulas with following features
as complex (3): Traverse more than 30% of external
sphincter, Recurrent fistulas, Fistulas with branching
tracts, Anterior fistulas associated with previous obstetric
injury in women, Pre-existing incontinence, Local
irradiation and Pre-existing Crohn’s disease.
Assessment of the fistula
Accurate preoperative anatomical assessment is of clear
benefit in complex fistulas although examination under
anesthesia (EUA) and intraoperative assessment usually
suffice in simple fistulas. Even some complex ones can be
delineated by good clinical examination, sometimes under
anesthesia with the help of simple tools such as fistula
probe, hydrogen peroxide or methylene blue. Fistulogram
has a limited role and MRI and endoanal ultrasound (EUS)
are required in some complex cases (3).
Endoanal ultrasound (EAU)
Study by Choen et al (1991) showed that EUA is equal to
manual assessment in diagnosing intersphicteric and trans
sphincteric tracts but score less than manual examination
in assessing primary superficial, suprasphuincteric and
extrasphincteric tracts or secondary supralevator and
infralevator tracts (4).
Recent studies have been more promising aided by
technological improvements. Injection of hydrogen
peroxide is suggested as an adjunct, which will make
fistular tracts hyperechoic and thus better visualized (5).
Wang et al (2014) found 3D EAU, which gave over 95%
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accuracy for identification of internal opening and
identification of secondary tracts, which was significantly
superior to traditional manual/probe technique (6).
CT Fistulogram
CT scans, even with limitations on resolution, are much
more accessible globally than MRIs. Injection of
gastrografin to fistula tract with rectum filled with air to
aid resolution is crucial for the success of a CT
fistulogram. Even 3D films can be obtained which will
greatly assist planning of surgery (7). Liang et al (2013)
showed the high value of CT fistulogram in depicting
perianal anatomy and delineating tracts (8). This has a
limitation in being a painful and invasive procedure and
somewhat inferior to MRI in imaging qualities in general,
although it has a few advantages such as better
visualization of gas filled abscess cavities.
MRI
Although usually reserved for certain complex fistulas due
to cost and availability issues, MRI is considered the gold
standard in preoperative assessment of anorectal fistula. T2
weighted sequence is the most informative. MRI allows
classification of fistula according to Park’s or Morris’s
classification, location of internal and external openings,
deep abscesses, long extensions, state of anorectal wall,
peri-rectal spaces as well as the damages of the internal
sphincter (9). MRI can decide the response to medical
therapy, risk of incontinence, procedure of choice as well
as the need for referral to a specialized surgeon (10).
Surgery based on MRI can reduce further recurrence by
75% (11).
The spectrum of techniques
There are many interventional surgical methods available
to treat perianal fistula which has shown variable success
and complications. These are measured by parameters such
as time taken to heal, associated pain in between, rate of
recurrence and incontinence scoring systems.
As no clearly successful method exists, surgeons select
techniques depending on their experience, as well as
patient and disease characteristics. It is worth examining
different modalities available in some detail. It is noted
that surgeons tend to use certain low success procedures as
the first line due to the simplicity and low risk. In addition,
to build on advantages and to negate minuses, surgeons
seem to use more than one method either simultaneously
or sequentially. In fact, repeated procedures, same or
different, are known to bring about success at some point
(12).
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Fistulectomy
This simple procedure of laying the tract open is used for
low anal fistulas and found to be very effective. Even
those which traverse lower third of external sphincter, can
be operated with less than 10% incontinence rate (2).
Seton wire
This oldest approach, first described by Hippocrates, is
noted for low risk on sphincter mechanism (13). Surgical
suture or rubber strand is passed through the fistular tract
and taken out via anus followed by a knot tied outside.
This allows drainage over time as well as possible closure
of branching tracts. Loose Seton with high recurrence rate
after removal is favoured over more successful but painful
tight Seton, which cuts slowly through the sphincter,
leaving a trail of healing by fibrosis (13). Sometimes two
Setons are used for two partial fistulotomy dividing a long
tract in the middle.
Seton is considered useful to drain a tract and sometimes
to convert a complex fistula to a single tract. In this role it
is widely used as an adjunct to many other definitive
treatment methods.
Combined
Partial
Fistulectomy
and
electrocauterization of intersphincteric tract
This preferred technique of the authors involves excision
of distal fistular tract to external sphincter, electro
cauterization of intersphincteric part and simple closure of
internal opening. A 92.5% healing rate after a 19 month
follow up was detected by Shafik et al in their 2014 study
(14). This appears to be a simple and effective sphincter
saving procedure.
Ligation of Intersphincteric Fistula Tract (LIFT), BioLIFT and modified LIFT
LIFT involves approaching a fistula up to the
interspincteric plane after identification of the internal
opening via Hydrogen peroxide injection or probe. Fistula
is divided and ligated with two absorbable sutures, distal
tract excised and interspincteric plain drained. Preceding
drainage for 6 to 12 weeks with loose Seton is advised to
control sepsis and optimize the outcome.
Limura et al (2015) reports a success rate of 76.5% on a 6month follow up (13). Based on a systematic review of
498 patients, Yassin et al (2013) reports a healing rate of
71% with a mean follow up period ranging from 4-19.5
months (15). A mean healing rate of 74.6% was recorded
in a 592 patient review by Vergera-Fernandez and EspinoUrbina in 2013 (16). Study by Madbouly et al comparing
successes of LIFT versus mucosal advancement flap for
the treatment of intersphincteric fistula gives comparable
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results for healing rate, recurrence, continence and quality
of life (17)
More recently, bio prosthetic grafts are used to reinforce
the tied end of the retaining potion of the tract. This covers
1 cm in all directions from the tied end of the fistula tract
and is secured in place to external sphincter with
absorbable sutures to prevent migration. Han et al (2013)
described a healing rate of 95 % with healing time less
than one month without any noteworthy postoperative
complications (18). Although median operative time is
about 20 minutes, bio-LIFT procedure has drawbacks in
wider dissection and cost.
Endorectal advancement flap (ERAF)
A flap of rectal mucosa and part of internal sphincter with
a broad vascular base is advanced to cover the internal
opening without tension. Excision of infected cryptic
glands improve the results. This is considered by many as
the Gold standard for treatment of recurrent complex anal
fistulas. Although it does not involve division of the
sphincter mechanism, minor incontinence is seen in 31%
and major in 12% (2).
A study by Ortiz and Marzo (2000 Dec) involving 103
patients, where Fistulectomy is combined with Endorectal
advancement flap, gives 93% healing rate. Incontinence
issues were seen in 8% (19).
Fibrin glue
Although initial studies appeared promising for these
injections of glue with its fibroblast attracting and scaffold
producing qualities, follow up studies showed decreased
healing rates most probably due to the fluid nature of the
material (20, 21). However, as the procedure is simple and
minimally invasive, it could be employed at early attempts
to promote healing, as approximately one third of the
patients can avoid having more extensive procedures (20).
Fibrin glue is an option in management of long, narrow
and persistent fistular tracts (20). They also have a role in
providing cover for internal opening following other
procedures.
Anal fistula plug (AFP)
This lyophilized porcine derived small intestinal
submucosal plug acts as a scapholding for fibroblasts
facilitating tissue healing. It has been used for anorectal
fistulas following its success with thoracic and abdominal
wounds. After fistular tract is curetted and irrigated with
Hydrogen peroxide, apex of the cone shaped plug is tied to
a probe and dragged from the internal opening to external
before its internal end is fixed to mucosa via a figure of
eight absorbable suture. Johnson et al (2006) concluded a
success rate of 87% in a comparative study with fibrin
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glue closure which scored 40% (21). However subsequent
studies were disappointing and consensus conference held
in 2007 decided that AFP is suitable for transsphincteric
anal fistulas without any acute inflammation or infection
with special attention on the technique.
In order to circumvent implant extrusion and other
problems with AFP, polyglycolic acid based absorbable
GORE BioA fistula plug with disk and six attached arms
was developed. This can be suitably shaped to fit in to
fistular tract with a disk fixed to the internal opening and
covered with mucosa and arms extend along the branches
of tracts. Ratto et al (2012) has reported a success rate of
72.7% out of a 11 patient study (22). No large studies are
available to measure its success.
Laser closure of fistula
Drainage of abscesses and application of loose Seton
precedes this novel technique. This involves closure of the
internal opening with advancement flap followed by
mechanical cleaning, insertion and activated withdrawal of
laser emitting wire causing destruction of infected
epithelium as well as shrinkage of the tract. A study by
Wilhelm ( 2011) gives 81% healing rate while providing
minimal trauma to the sphincter mechanism (23).
Giamendo, in a similar study, gives a lesser figure of
71.4% for primary healing and conclude laser closure as
safe, simple, minimally invasive and sphincter saving (24).
Video assisted anal fistula treatment
This operation involves two phases. In phase one rigid
video-fistuloscope is used to identify the main tract,
secondary tracts, abscess cavities and the internal opening.
In phase two the instrument is used for clipping of internal
opening followed by electro-cauterization of the tract on
the way out. In some, an advancement flap may be used to
cover internal opening. Meinero et al (2014) found 70%
healing after one year follow up of 203 patients without
any incontinence (25). However this novel technique needs
further studies and is suitable for only certain type of
fistulas.
Adipose derived stem cells (ASC)
Multi-potent mesenchymal stem cells, derived via
liposuction from adipose tissue, were injected in doses of
20-60 million cells and retained in place with fibrin glue or
similar material. ASC properties of suppressing
inflammation and promoting differentiation were expected
to facilitate healing of the fistula. The few studies
conducted so far have not shown ASC to be significantly
superior to treatment with fibrin glue alone (13)(26).
Further research and developments are wait for this novel
technique.
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Management of perianal fistula in Crohn’s disease
Perianal fistulas in Crohn’s disease is one of the most
difficult to manage requiring multidisciplinary approach
among which physicians, surgeons and radiologists play a
vital role. Although medical therapy such as antibiotics,
immunosuppressants, anti-TNF Alpha combined with
control of sepsis by simple drainage including seton wires
tend to control most of the fistulas about 25% are likely
to require surgery at some stage (27). Sphincter saving
minimally invasive procedures are used due to persisting
cause, increasing the likelihood of recurrent operations as
well as potential sphincter damage. Younger presenting
age, Crohn’s colitis and presence of high fistulas are
markers of prolonged troublesome disease (28). Ultimate
measures in management of any fistula such as
proctectomy and fecal diversion may need to be employed
more frequently in Crohn’s associated fistula (29).
Other Procedures
Variation of techniques employed by surgeons in the
management of anorectal fistula are only matched by
variations in presentation. However, resistant complex
fistulas leading to severe deterioration of patient’s quality
of life may force the hand of the surgeon and heart of the
patient towards risky and drastic measures such as division
and repair of the sphincter, temporary defunctioning
colostomy or even an abdomino-perineal resection.
Conclusion
Search for the ideal treatment of perianal fistulas which
will fulfill the objectives of low recurrence rate, minimal
incontinence and good quality of life continues. Adherence
to standard principals of the management of any fistula
such as control of sepsis, care of nutritional
status,
delineation of anatomy and performing of appropriate
surgical procedure (SNAP) is vital for the effective
management of this troublesome disease. Wide range of
procedures have been developed from simple ones such as
loose seton to sphincter saving fistular plugs ending with
extreme options such as temporary or permanent fecal
diversion. Innovative therapeutic techniques such as the
use of laser and adipose stem cells have shown some
successes, but require more advancements and
improvements before being accepted in to wider practice.
While simple fistulas can be managed without much
difficulty, options for complex ones need careful selection.
Sphincter saving options are widely preferred over risky
traditional ones involving extensive dissection. Success of
Ligation of intersphincteric fistular tract (LIFT) seems to
stimulate development of modifications for the technique.
Endorectal advancement flap (ERAF) is accepted by many
as the Gold standard for treatment of recurrent complex
anal fistulas. Another trend is that many surgeons
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judiciously combine different techniques employing them
sequentially or simultaneously to enhance the success rate
and mitigate disadvantages. Surgeons do not appear to be
deterred by having to do repeated operations, provided
they are sphincter saving as success can be achieved at any
stage. Management of fistulas associated with Crohn’s
disease is a particularly complex entity requiring
multidisciplinary
involvement
and
multimodality
treatment.
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The field of management of perianal fistulas is wide open
for further research and developments. It appears unlikely
that, given the complexity of disease, a single successful
method of treatment will ever be found for management of
perianal fistulas.
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Lung function assessment in preschool children; a review of the
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Objective lung function assessment in preschool children is a challenge; the mechanics of the lungs are changing
rapidly with advancing age and maturation, the population is too old to ethically justify routine sedation prior to lung
function assessment, as in infants, and also, they are too young to be able to focus sufficiently and perform elaborate
respiratory manoeuvers required by commonly used lung function tests in older children and adults. But, clinically, a
clear evidence based demarcation between isolated non-significant episodes of respiratory symptoms and
pathognomonic symptoms is vital for the management. Even though many different lung function techniques are
commonly used in the assessment of preschool children, the purpose of this review is to evaluate three commonly used
pulmonary function tests, viz. basic spirometry, interrupter technique and forced oscillation technique in order to
assess their usefulness in preschool children. We conclude that contrary to common misbelief, ample evidence exists
that preschool children are capable of performing lung function tests. Basic spirometry, which stood the test of time,
remains one of the most commonly used lung function tests. The interrupter technique and the forced oscillation
techniques are quickly gathering reputation as reliable alternatives for lung function assessment in preschool children,
especially due to the minimal co-operation required from the subject and the versatility of the test. These techniques
will enable definitive diagnosis, assessment of severity and the therapeutic response of multiple, complex and often
challenging clinical respiratory conditions to enable efficient management.
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Introduction
Objective assessment of lung functions in preschool
children is vital not only because significant development
and maturation occurs in the lungs during this period1 but
also because clinically a clear evidence based demarcation
between isolated non-significant episodes of respiratory
symptoms and pathognomonic symptoms is vital for the
management. However, preschool children is a challenge.
They are too old to ethically justify routine sedation prior
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to lung function assessment, as in infants, and also, they
are too young to be able to focus sufficiently and perform
elaborate respiratory manoeuvers required by commonly
used lung function tests in older children and adults2.
Evidence synthesis of different types of techniques is
valuable in providing patient care as well as in planning
further studies. The purpose of this review is to evaluate
three commonly used pulmonary function tests, viz. basic
spirometry, interrupter technique and forced oscillation
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technique in order to assess their usefulness in preschool
children.
Basic spirometry
Basic spirometry requires the subject to be able to take
tidal volume breaths and then perform a maximal
inspiration followed by maximal expiration to obtain
forced vital capacity (FVC), forced expiration volume in
first second (FEV1), flow rate measurements and also
flow-volume and volume-time curves3–7, which are used
for the assessment of lung function. Current evidence
suggests that preschool children possess the ability to
successfully
perform
technically
acceptable
spirometry4,8–14. The validity of spirometry data depend
on strict quality control and following standard
protocols15,16.The main handicap for using routine
spirometry to assess lung functions in preschool children is
the age-limited ability of the child to perform the required
respiratory manoeuvers to obtain reproducible data to
satisfy international standards set for adults or even older
children2,17,18. For an example, the majority of preschool
age children will have the capacity to perform spirometry
to obtain technically acceptable forced expiratory volume
values for 0.5 seconds but only significantly lesser number
of children has the ability to sustain forced expiration for 1
second to obtain FEV1 data19, because the lung volume is
comparatively smaller and the airway size is
proportionately larger allowing younger children to exhale
the vital capacity even within less than one second19,20.
Therefore, it is advisable to substitute FEV1 with FEV0.5
or FEV0.75 in the case of preschool children19.
An official statement by the American thoracic society and
European respiratory society recommends a period of
training for the child3,12,19, interactive computerized
flow driven incentives such as blowing the candles,
availability of real time flow volume curves to the operator
and the operator should actively engage with the child and
monitor the process. Following changes are acceptable in
the flow-volume curves produced by preschool children
compared to adults, the descending portion is more convex
in healthy preschool children20,21, forced expiration could
last less than 1 second2, best forced vital capacity (FVC)
and FEV should be reported but it is not mandatory that
the values are obtained from one tracing. The adult
repeatability criteria of three acceptable curves is adjusted
to two acceptable curves with FVC and FEV within 10%
range of the maximum value for preschool children3,19.
Therefore, current evidence suggests obtaining repeatable,
technically sound spirometry results that enable better
diagnosis of respiratory diseases in preschool children is
possible, but the technical specifications, methodology and
data interpretation should be tailored to suit the age of the
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child22–25. The advantage of spirometry is the ability to
detect airway obstruction and restriction. The restrictive
pattern may be secondary to severe airway obstruction or a
true restrictive pathology26, hence detection of restriction
on spirometry warrants further assessment of lung volumes
to confirm the diagnosis and differentiate between causes
of restriction27–29
Interrupter technique
The interrupter technique30–33 is based on the
physiological basis that following momentary occlusion of
breathing at the level of the mouth, the pressure of the
mouth will equal to the alveolar pressure. The pressure that
is measured in the mouth following the occlusion of
breathing is divided by the airflow just prior to the
occlusion, to obtain the interrupter resistance (Rint)34. The
occlusion is usually in response to peak expiratory flow
and the closure lasts 100 ms to prevent initiation of
voluntary breathing by the subject against the closure2,35.
The subject only has to sit and quietly breathe through the
mouthpiece, bacterial filter with the nose clip in situ.
Cheek support should be provided by the operator to
eliminate confounding of data by upper airway
compliance2,36. Although a majority of tests were
conducted during inspiration37 the significance of the
difference in the interrupter resistance between inspiration
and expiration measurements gradually declines with age
in preschool aged children38. The popularity of the
interrupter technique is mainly due to the minimal cooperation required from the subject and the versatility of
test that enables it to be used in field settings2,34. It is also
beneficial that reference values for interrupter resistance is
available30,33,39,40. The interrupter technique is
particularly important in instances, such as distinguishing
asthmatic preschool children who present with vague
symptoms of recurrent cough from isolated persistent
cough41. Accuracy of the diagnosis is improved with
combination of interrupter technique with bronchodilator
responsiveness42.
Main disadvantages of the interrupter technique are that
the best algorithm to calculate pressure in the mouth
following occlusion is still to be proven and also this
technique is incapable of assessing immediate postexercise bronchial changes because it requires the subject
to take quiet breaths during the assessment and, therefore,
is unsuitable for diagnosing conditions such as exerciseinduced variation of asthma2. But, overall, the interrupter
technique provides an avenue of lung function testing with
minimal subject co-operation and high reliability and high
reproducibility.
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Forced oscillation technique
Resistance and impedance of the respiratory system is noninvasively measured with the forced oscillation
technique43–46 by superimposing normal tidal volume
breathing with external pressure waves47. The subject is
only required to sit, with a nasal clip on and have support
to the cheek and the floor of the mouth, while taking tidal
volume breaths through the mouthpiece and the bacterial
filter. The forced oscillation technique is an easy to
perform, repeatable and a reliable test that could be used to
in epidemiological studies48, in pulmonary test
laboratories and even in paralyzed, sedated or ventilated
patients49, which makes it highly useful in an emergency
or ICU setting50,51, where it could be even used to
determine optimal ventilator settings52. An assessment of
150 acutely ill asthmatic patients admitted to the
emergency department, demonstrated the superiority of
forced oscillation technique compared to spirometry,
especially in preschool children50 (relative risk of 10.5
with a 95% confidence interval ranging from 8.0 to 13.8) .
Furthermore, the same study illustrated that respiratory
impedance values correlated not only with disease severity
but also with FEV1 measurements. Also in an acute
setting, forced oscillation technique is useful for
assessment of bronchodilator response and the response to
treatment53,54. Another advantage of the forced
oscillation technique is that it is ideal for the assessment of
airways in young children2 who are incapable of
performing complicated respiratory manoeuvers required
by methods such as spirometry and plethysmography53.
Availability of reference values specifically for preschool
children55,56 and their correlation with normal and
abnormal spirometry results is highly beneficial57, even
though a respiratory impedance cut off value for
diagnosing airway obstruction remains to be
determined53. Forced oscillation technique is ideal for
assessment of airway obstruction, airway hyperresponsiveness
and
bronchodilator
reversibility,
particularly in young children with poor compliance to
spirometry2. Even though it has limited use in the
assessment of restrictive airway diseases, it is interesting
that this technique could be used to diagnose and assess
the severity of a variety of conditions such as asthma58,
cystic fibrosis59, chronic bronchitis60, obstructive sleep
apnoea syndrome61,62, additionally forced oscillation
technique provides a rare diagnostic tool to confirm
exercise-induced asthma63–65.
Conclusion
Contrary to common misbelief, ample evidence exists that
preschool children are capable of performing lung function
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tests. Basic spirometry remains one of the most commonly
used lung function tests. In preschool children the
technical standards, analysis and interpretation of
spirometry data should be tailored to the anatomical and
physiological status of the child. Provided that adequate
stimulation and supervision is done throughout the
process, spirometry could yield high quality data for
preschool children. The interrupter technique and the
forced oscillation techniques are quickly gathering
reputation as reliable tests of lung function in preschool
children, especially due to the minimal co-operation
required from the subject and the versatility of the test. In
Sri Lanka, it is imperative that
further research is conducted on preschool children to
establish local reference values and standards to enable
clinical use of spirometry, interrupter technique and forced
oscillation technique in the assessment of lung functions.
These techniques will enable definitive diagnosis,
assessment of the severity and the therapeutic response of
multiple, complex and often challenging clinical
respiratory conditions to enable efficient management.
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