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SUMMARY

This hospital based study was undertaken to determine the comjnoncst
radiological features of childhood pulmonary tuberculosis in Khartoum ,
and to correlate these features with the clinical symptoms and laboratory
investigations .

A total of hundred patients were selected from referred clinics and the
paediatric wards ( inpatients) of three teaching hospitals in Khartoum,
during the period Februray 95 to April 96.

Almost all the families were from low socio economic status . The peak
age incidence was at ( 7,8,10) years ; 50% of children had recieved BCG
vaccination and history of contact with TB was positive in 53% .

Mantoux test was positive in 79% and four cases had smear- positive
sputum for AAFB.

The most frequent lesion on chest radiography was lymphadenopathy in
67% of cases followed by multiple lesions which were present in 65% of
cases.

Consolidation was present in 49 cases , 38 showed unilateral changes,
while 11 showed bilateral changes . The right and particularly the right
middle and lower lobes were more frequently affected .
Seven patients had pleural effusion which was right sided in five , left
sided in one and bilateral in one. Cavitation was present in eight cases ,
broncho-pneumonic changes in three and only one case had miliary
mottling . Positive mantoux test and chest X-ray were present in 72
patients , while all cases with negative mantoux and negative sputum
smear showed significant radiological findings .
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CHAPTER ONE

I- INTRODUCTION

Tuberculosis is the most important specific communicable disease in the
world according to WHO report (1). Every year three million people die
from TB 95% of the cases and 99% of deaths take place in the so- called
developing countries (2) .The pulmonary type is the most important form
of tuberculosis .Patients with pulmonary TB are the most important source
of infection to others (1). Control of tuberculosis depends in large part
upon prompt diagnosis, isolation of infectious patients, examination and
supervision of those who may have aquired the disease by contact, and
adequate treatment for the sick . These measures cannot be successful
without education of the public (3).
In our country , tuberculosis is listed among the first six causes of hospital
deaths and there is increase in the incidence of disease among children
shown from the number of hospital admissions (4,5). Also there are
43,000 smear positive cases estimated country wide (4).
It is readily acknowledged by workers in the field that the diagnosis of
pulmonary tuberculosis in children can be difficult.
Isolation of the causative organism is often impossible as a result of the
inability of children , unlike adults , to produce sputum on demand and the
very low rate of isolation from gastric washings (6).
It has therefore been the practice to depend for diagnosis more on other
methods of investigation. One of these is the tuberculin skin test which ,
in a percentage of children remain negative even in the presence of
tuberculosis (6).
The other and arguably more usefull method is chest radiography (6).
This study investigates the pattern of radiological changes seen in
Sudanese children suffering from pulmonary tuberculosis .



1.1,1- HISTORY OF TUBERCULOSIS WORLD

Tuberculosis is an ancient disease.Tuberculous bones and the
remnants of old tuberculous adhesions in the chest have been found in
Egyptian mummies (3).The disease was well known in Greece in the age
of pericles (3). Scientific research on the nature of tuberculosis began in
the period of rapid growth of the science of anatomy in the seventeenth
century and Sylvius de la Boe in Holland(1614- 1672) was the frist to
furnish clear descriptions of tuberculosis , tuberculous cavities and
tuberculous lymph nodes (3,7). In the succeeding years , numerous
workers in many countries added to the rapidly growing pathological
knowledge (3). The infectious nature of tuberculosis was discovered in
the middle of the nineteenth century (3).

In 1862 French army surgeon, Villemin (1827-1892) described the
results of an elaborate series of experiments on inoculation of animals
with tuberculous tissue and transmission of the disease from animal to
animal (3). Prior to his time,although a few physicians believed the disease
to be communicable, most considered it hereditary (3).
In 1882 the German bacteriologist Robert Koch (1843-1910) discovered
the tubercle bacillus (3,7).
The greatest advance in diagnosis of tuberculosis came with the discovery
of X-rays in 1895. Chest X-rays was practiced on small scale in the first
decade of the twentieth century , and within a few years had become
indispensable (3,7).



1.1.2- H1ST0RV OF TUBERCULOSIS IN THE SUDAN

ROUTE OF ENTERY:-

Before 1885 TB was not reported as one of the epidemics of the
Sudan. These included (sleeping sickness, small pox, relapsing fever ,
cerebrospinal meningitis and cholera (8). Vo beker (1904) drew attention
to the very low incidence of TB in Egyptians in contrast to the very high
susceptibility of those coming from Northern Sudan (Berber); especially
when they are subjected to hard and harsh living conditions in Egypt (9). It
was quite common for Northern Sudanese working in Egypt to return
heavily infected with pulmonary TB . The report of 1905 on the finance
and administration of the Sudan stated the following:-
" It may be noted how susceptible the native is to myco bacterial disease .
At the same time , how non- resistant he is to it. In Omdurman and
Khartoum there is considerable amount of tuberculosis , glandular in
children, and osseous and pulmonary in adults," .Balfour in 1904 and
then Archibald in 1922 referred to the susceptibility of the Sudanese tribes
to respiratory disease in general and TB in particular (10). Balfour stated
that " Pulmonary TB is very common amongst the native Sudanese " . He

attributed this to the fact that they live in poorly ventilated houses .
In the Red Sea and Kassala province a considerable number of imigrants
from surrounding Ethiopia and Eriteria enter the Sudan heavily infected
with pulmonary TB and they still do (ll).There were also nomads from
Saudi Arabia who were infected with TB (11).

Studies on infectivity of TB were conducted in various provinces of the
Sudan between 1918 and 1930 . Dongola showed the highest infectivity
rate of 4.3% , Khartoum province almost 3% , 50% of all patients in
Khartoum came from other parts of the Sudan , mostly from the Northern
province . They come to Khartoum seeking medical treatment which was
not available else where (5).



TB IN SOUTHERN SUDAN :-

The earlier tuberculosis surveys (1925) were done using the Von-
Pirquet technique. (Tuberculin test using non-purified protein derivative .)

They showed that TB was common in settled population and in crowded
towns(ll).
In 1929 a survey of the Nilotic tribes of upper Nile province showed an
infection rate of only 0.2/100 (5). In 1929 Herderson reported that TB was
common with high infection rates among the Shuluk . It was much higher
than among the Equatorial tribes (5). In 1930 a tuberculosis survey was
carried out on 703 native of Southern provinces . It showed that the
Shuluk tribe had the highest infection rate (5).
In 1931- 1932 Burrows studied the incidence of TB among the Dinkas of
eastern Bahr- El Gazal. He reported an infection rate of less than I/I 000
in a population 171.000 people . Belsky in 1932 studied TB in Rumbek
district.He stated that no TB cases were seen before the age of puberty(5).
It can be concluded that, the very low incidence of infection in the South
is due to non-exposure to infection in the earlier parts of the century . The
Shuluk tribe were more exposed to infection because they were closer to
Northern and Central Sudan(ll).

TB AND FOREIGNERS;-

During the period 1918-1932 TB was reported among many foreigners
in the Sudan . These were mostly Eriterians and Ethiopians . In 1932
these constituted 9% of all reported cases . A few cases were also
reported from other foreigners e.g Europeans ,Yemeni and Somalians .
Most of these entered the Sudan across the eastern border (5). Since the
turn of this century , and up to 1928 , there was very little change in the
proportion of admitted cases of TB to the total number of admissions . In
1918 this was 1.5% and in 1929 it became 1.35% .
In 1932 there was an economic depression due to the collapse of prices of
exported goods .This lowered the standard of living so much that it was
reflected in a temporary rise in TB rate(l 1).



The earliest reports of cases of children TB were in 1905 . The cases
occurred in Khartoum and Omdurman , during the period 1918-1945, the
age group 0-16 years accounts for less than 2% of the hospital admissions
due to tuberculosis (12).
Tin's rate increase to 12% in the period 1949-1954. The majority of cases
were of non pulmonary form of tuberculosis (12) .More recently there is
obvious increase in the incidence of the disease shown by number of
hospital admissions . During the period 1971-1979 , 1453 children were
admitted to hospitals in Khartoum state with pulmonary TB. (4).
During the period 1983-1987, 3338 children were also admitted. Children
in the age group 4-5 years were commonly affected , males and females
are approximately equally affected and the commonest pattern of the
disease is the pulmonary type (4).

INTERNATIONAL AGENCIES AND TB
CONTROLd 950-1966) :-

Many international agencies were invited by the Minisitry of Health to
co- operate in the implementation of a TB pilot project based on
tuberculosis testing and B.C.G vaccination (11). In 1951 Dr. Moller
a WHO expert and Dr. Vire advisor of public health administration , were
invited to advise on the adminstrative and organizational aspects of the
project. Then in 1953 an agreement and a plan of operation for national
tuberculin survey were signed between the government of Sudan, WHO
and UNICEF.
The project was implemented in two phases , the first phase was just fact
finding , the second phase was a mass campaign (11). Atotal of 64968
people were tuberculin tested in different regions of the Sudan , in both
the North and the South . Post vaccination surveys were then conducted
in Equatoria and Blue Nile provinces (11). The overall national infectivity

rate was 53% (13). After the baseline tuberculin survey of 1954- 1955
a year by year rising infection rate was observed (11). Between the year
1954 and 1955 great historical events took place in the Sudan . The Sudan
was admitted to WHO as an associate member. Aclinical unit of chest
diseases was estabished in Khatoum . The TB control division of the
Minsitry of Health directed all field activities in both the North and the
South(ii).



Historically two prevalence surveys of TB were conducted in the Sudan,
the first was in 1954 and the second in 1959/1960 . Both were technically
and financially assisted by WHO .
The second one studied only the prevalence of pulmonary TB in the Blue
Nile province , the overall provincial prevalence was 26% (14,15).

PREVIOUS STUDIES ON TB IN SUDAN :-

A study on the pattern of childhood tuberculosis in Khartoum was
done during the period 1990-1991 by Dr. Salali A. Ibrahim and Dr. Zein
Karrar ( Department of Peadiatrics and Child Health , Faculty of
Medicine, University of Khartoum .) to determine the current trend in
epidemiology, clinical picture and out come of childhood tuberculosis(12)
The results of this study showed that tuberculin reaction was negative in
12% of patients and radiological evidence of tuberculosis was observed in
73% of cases, of all cases 70% were children with pulmonary
tuberculosis either confined to the lungs or disseminated to other organs
and four patients only had smear positive sputum.
The non- pulmonary cases comprised glandular (21%) , abdominal
(7%)and meningitic (2%). The outcome of (37%) of the patients , who

completed one year follow up, was favourable (12).
Also this study conclude that tuberculosis in children is said to have
a limited impact on the epidemiology in the community , because it is only

infective in a small proportion of cases .
Yet tuberculous cases in children are important public health markers for
a community , because they represent an on- going transmission of the
disease.
Therefore programmes designed to control a clinical tuberculosis must
focus great effect on children - the furture reservoir of the disease (12).
Acommunity based study on tuberculosis control at the primary health
care level in the Red Sea Area - Sudan was done by Dr, Abdullahi
Mahagoub Zaki in August 1995 showed that infectivity rate was found to

be 44% . The calculated annual risk of infection (ARI) was 3.4% giving
a predicted smear positive cases of 189/100000 population (11). Atotal of
1400 respiratory symptomatic (TB suspects) were identified , 893( 64%)
at rural centres and 507 (36%) at Port Sudan centre (ll).



436 infectious pulmonary TB cases ( smear positive ) were notified and
followed up for a one year period . Male to female ratio was 3:2 and 342
(78%) of the cases were aged 15-45 years, cough , loss of weight and
night sweats were the presenting symptoms in 97%, 90% and 81%
respectively (11).

1.2 EPIDEMIOLOGY OF TB ;-

When Robert Koch discovered the tubercle bacillus in 1882 he
estimated that TB had been the cause of death of over-seventh of the
people who had lived up to that time (3). Tuberculosis had been the
leading cause of death in European countries and in the United States ,
and it had been one of the commonest fatal diseases in India, China and
Japan (3). The incidence of TB in the United States has steadily declined
during this century , particularly during the past 25 years . The percent of
positive tuberculin test reactions among first grade school children in the

United States in 1965 was 0.9% by 1973 it had fallen to 0.42% (16,17).
Tuberculosis remains an important public health problem , especially in
areas with large number of economically deprived persons such as
immigrants from Asia, Latin America , and Africa (16).
Every year eight million individuals ( 95% living in developing
countries) develop the disease , three millions die of it and 99% of the

deaths occur in the developing world (2,12). The tuberculosis morbidity
and mortality are greatest in Africa where the incidence of the disease is
greater than 260 per 100,000 population (12). In Sudan it is estimated that

there are 43,000 smear positive cases among the population (18).
In our country tuberculosis is listed among the first six causes of hospital
deaths (12). The mortality rate from tuberculosis in children is higher in
the age group 0-4 years and then the number of deaths decrease (3,12).
In children there is no difference in incidence between the sexes , but at
every age the case rate is strikingly higher in non whiters than in
whiters(16). Poor living conditions , including crowded housing and poor
nutrition have long been associated with high TB rates (1,19). The death
rate from TB has every where fallen even more rapidly than the morbidity
rate . Hinman and his coworkers , examining the changing risks for recent
birth cohorts , showed that the risk of dying from TB is now greatest for
those below the age of 5 years , while the likehood of developing
pulmonary or miliary TB is greatest for those between the ages of 20-24
years (16).



The seasonal occurrence of active TB among children , strikingly higher
in winter, has long been noted by clinicians . Closer contact among family
members in doors durning in- clement weather and more frequent
coughing produced by winter and spring respiratory infections must be
determining factors in this pattern (16).
Children are usually infected by an adult or adolescent in the immediate
household , most often a parent, grand- parent, older sibling , or
household employee (12,20). Casual extra familial contact is much less
frequently the source of infection . Adults with active disease who are
receiving regular, appropriate chemotherapy probably rarely infect
children ; much more dangerous are those with chronic tuberculous
disease that is unrecognized, inadequately treated , or in relapse because
of development of resistance (16,18).
Wallgreen was the first to point out that children with primary TB rarely,
if ever infect other children (16). Children never the less do play an
extremely important role in the transmission of TB , not so much because
they are likely to contaminate their immediate environment, but rather
because they may harbour a partially healed primary infection that lies
dormant, only to reactivate as infectious pulmonary TB many years later
under the social and emotional stress arising during adolescence ,
pregnancy, and old age . Thus children infected with myco bactrium
tuberculosis constitute a long - standing reservoir of TB in the
population(l6).

1.2.1 METHODS US£D IN EVALUATION OF TB AS PUBLIC
HEALTH PROBLEM:-

In order to determine the significance of the tuberculosis problem in
a community , it is necessary to know how many persons in the
commuinty die from this disease each year(3).
A second method of estimating the local tuberculosis problem and its
variations is by a yearly tabulation of the number of cases reported for the
first time to the health department. The incidence of cases reported for
the first time should be the incidence of new cases of tuberculosis that
have developed during the year or the attack rate (3).



A third method of estimating the extent of the tuberculosis problem in
a community is by use of the tuberculin test to determine the frequency of
tuberculosis infection (3,21).

1.2.2 FACTORS INFLUENCING TB MORTALITY.
MORBIDITY AND THE INCIDENCE OF TUBERCULOUS
INFECTION:-

The influence of occupation and economic status on the incidence of
TB is generally recognized . Poor diet and bad ventilation with over-
crowding and poor sanitary conditions of home increase risk of
infection(l).
It is also recognized that economic depression or national disaster that
disorganizes the facilities necessary for normal living results in a marked
increase in tuberculosis morbidity and mortality . Under war conditions
anti tuberculosis activities may be disorganized , TB hospitals closed,
infectious patients forced to return to their homes and transmit the
disease to the population (3).

1.3 PATHOLOGY OF PULMONARY TB:-

Tuberculosis is caused by multiplication , within the body of
a micro- organism known as the tubercle bacillus (Myco bacterium
tuberculosis) (1,22). It belongs to a group of bacteria, the myco bacteria,
that are acid- fast. Three types of myco bacteria are responsible for the
disease in man>

1) Myco bacterium tuberculosis human type now the cause of almost all
infections in man .

2) Myco bacterium bovis : endemic in cattle , very rarely responsible for
disease in man.

3)The a typical or opportunistic myco bacteria(l).
Most infections are caused by inhalation of droplet nuclei containing
virulent human strains of the tubercle bacillus, almost every organ in the
body can be affected , but involvement of the lungs ( pulmonary TB)
accounts for more than 80% of cases (7,16). Patients with smear positive
tuberculosis are the main source of infection, they spread the bacilli by
coughing (droplet infection).



Smear positive tuberculosis is rarely found in children and therefore ,
with a few exception , they do not transmit the disease . (1,4,7,16,22).

1.3.1 INCUBATION PERIOD:-

The incubation period from the time the tubercle bacillus enters the body
until cutaneous sensitivity develops has been found , in cases in which
exposure lasted only one day to be 19 to 56 days (16).
With both B.C.G and experimental infections , the incubation period is
shorter when the inoculum is large, and clinical experience suggests that
in humans the same is true(l6).
Debr'e , for example , noted long ago that tuberculosis acquired by an
infant from its mother was likely to be much severer than an infection
acquired from a visitor to the home (16).
The end of the incubation period coincides with the onest of tuberculin
hypersensitivity and is often accompanied by that Wallgern called ( fever
of onest) or ( fever of invasion) that lasts from one to three weeks .
At this time the tissue reaction intensifies throughout the primary
complex and may permit the complex to be visible on X-ray films.
Tuberculosis is divided in two types:-

- Primary type .
- Post primary type .
During childhood the primary type of disease with associated lymph- node
involvement is usually found , and the localized disease of reinfection or
adult type is rarely encountered (1,3).

1.3.2 PRIMARY PULMONARY TB:-

Organisms settle and multiply in an alveolus any where in the lungs, but
most commonly in sub-pleural site in the lower lobes . The initial
pulmonary lesion is the Ghon's focus and at an early stage there is spread
along lymphatics forming tubercles on the way into the hilar nodcs(22,23).
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The combination of Ghon focus , lymphatic infection, and hilar node
involvement is the primary complex (23)..Bacilli are also carried to the

pleura where they may cause lymphocytic serous effusion (22).
Healing and progression proceed simmultaneously, the balance between
them determined by host resistance . A fibrous capsule walls off the lesion
and calcium salts are deposited in the caseous material. From this point
,if progression continues , there is little difference between lesions of
primary and post primary evolution (1,22-24).
A post primary progression in children by direct extension or by
bronchogenic dissemination of tubercle bacilli may occur resulting in an
exudative lesion , that is, tuberculous broncho pneumonia (22).
Haematogenous dissemination after erosion of a vessel by tuberculous

lesion resulting in miliary TB , tuberculous meningits may occur.
Involved nodes may obstruct bronchi by external compression or by
discharging caseous material into the lumen(l,3,22-24).

1.3.3 POST PRIMARY PULMONARY TB :-

This follows the primary infection after a latent interval however short or
long and could be either a reactivation or reinfection . The lesion usually
starts in the sub- apical parts of the upper lobes or in the apical segment of
the lower lobes as small areas of exudative inflammation . These extend ,
coalesce , caseate and cavitate.Typically there is a large cavity with
several smaller cavities.often bilateral but more advanced on one side (22).

1.4. DIAGNOSIS OF CHILDHOOD PULMONARY TB:-
1.4.1 DIAGNOSTIC MYCO B A C T E R I O L O Q Y : -

The demonstration of acid fast bacilli in stained smears of sputum is
presumptive evidence of tuberculous infection(25). However , in children
tubercle bacilli are usually relatively few in number, and sputum can not
be obtained from children under 10 years of age(16). Gastric washings ,
which are often used are rarely contaminated with acid- fast bacilli.

n



Tubercle bacilli in spinal fluid , pleural fluid , lymp node aspirate , and
urine are sparse , and thus only rarely are direct- stained smears for
tubercle bacilli of any use in pediatric practice (16).
When they are , it is usually for examination of spinal fluid in
a laboratory skilled in the fluorochrome staining method of Tniart (16).
Cultures for tubercle bacilli are,however,of great importancc.not only to.
confinn the diagnosis,but also to pemiit testing for drug susccptibility(l6).
Gastric lavage should be performed in the very early morning , when the
patient has nothing to eat or drink for eight hours , and before the chance
to wake up and start swallowing saliva , tears , and so on , these
presumably would dilute the bronchial secretions brought up during the
night which have made their way into the stomach (26). The stomach
contents should be aspirated first, then a small amount of sterile distilled
water (not saline ) no more than 50-75 ml, should be injected through the
stomach tube and the aspirate added to the collection (16,18). The gastric
acidity (poorly tolerated by tubercle bacilli) should immediately be
neutralized with 10 percent sodium carbonate added by dropper to a PI-I
of 7 as indicated by phenol red .

Concentration and culture should be performed as soon as possible after
collection . Direct smears may be misleading since acid- fast element, can
be present normally in the mouth . 1 lowever , florescence microscopy of
gastric washings has been found usefull, particularly in a set ing where
malnutrition and tuberculin negative tuberculosis are present (16).
Bronchial secretions obtained by stimulating cough with an aerosol
solution of propylene glycol in 10 percent Nacl can be used in older
children . This method gives good results and may by superior to gastric
lavage both in yield of positive culture and in patient acceptance (16,18).
Bronchial aspirate obtained at bronchoscopy is often thick and the
laboratory will process it, using a mucolytic agent such as N-acctyl -L-

cysteinc . It is rare for tubercle bacilli to be recognized on direct smear.
Spinal fluid , pleural fluid , and synovial fluid (as much fluid as possible
should be collected ) are usually centrifuged and the sediment used for
stained smear and culture (16).
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Lymph node aspirates and bits of biopsy tissue can be inoculated directly
into a fluid medium such as middle brook 7119 (16).
The laboratory procedures for handling specimens are throughly
standardized.The staining and examination of smear,as well as the
inoculation of special media , incubation in a CO2 environment, strain
differentiation , and drug susceptibility testing , all require equipment,
skills , and experience beyond those available in the usual clinic or
hospital laroratory.
Thus most laboratories , will depend on regional or reference laboratories,
including the centre for disease control, for procedures beyond their

scope (16).

1.4.2 CLINICAL FORMS OF END0TH0RAC1C
TUBERCULOUS INFECTION IN CHILDREN :-
I.4.2.a ASYMPTOMATIC PRIMARY TUBERCULOUS
INFECTION:-

Asymptomatic primary (or latent) infection can be defined as infection
associated with tuberculin hypersensitivity and a positive tuberculin test,

but with no striking clinical or radiographic manifestations . Occasionally,
low grade fever is found , usually by chance and a chest radiograph will

usually show few changes (27). If the child has been in contact with
a person who has active tuberculosis and the tuberculin test is positive ,

the disease should be suspected .
This type of tuberculosis occurs more frequently in children of school age
than in adolescents or infants (16,28). Some 40 to 50 % of infections in
infants under one year of age and 80 to 95 percent in older children can
be expected to cause no specific recognizable symptoms (29).
Gastric washings in such patients , even when done with great care , yield
a low percentage of positive results.The cilinician making the diagnosis of
a symptomatic primary tuberculosis must assume that the patient might be
in the earliest stage of infection and at risk of developing symptomatic
disease in the near future(16).

Careful history and investigation of contacts must be undertaken

immediately to determine , if possible , the date of exposure .
Chemotherapy must be started and the patient closely followed at monthly
intervals , not only to detcet any toxic effect of chemotherapy , but also
to evaluate spread of the disease (16).



L4.2.I) THE ENDOTHORACIC PRIMARY COMPLEX AND
ITS COMPLICATIONS:-

The primary complex described by Ghon is usually said to include
three elements: The primary focus , the lymphangitis , and the regional
lymphadenitis .
This holds true for every primary infection , regardless of the portal of
entcry (23). Ghon pointed out that at least 70% of primary pulmonary foci
arc sub pleural. Thus pleurisy is almost a regular feature of the primary
complex (24).

The evolution of the primary pulmonary focus begins with an acute
inflammatory reaction around the tubercle bacilli inhaled into an alveolus ,
consolidation results , usually macrophagc appear within hours in the
inflammatory exudate and change into clusters of epitheloid cells to form

tubercles .
In turn these may resolve and disappear, or central caseation , consisting
of incomplete cell autolysis, may develop (16). The caseous lesion
contains enormous numbers of multiplying tubercle bacilli, which spread
rapidly from the primary focus via the regional lymphatic vessels to the
regional lymph nodes , setting up along the way areas of inflammation
which may later cascate and calcify (16).While the lymphadenitis cannot
be detected clinically and rarely radiologically . It is universally true that
the hall- mark of initial tuberculosis infections is the relatively large size
adenitis (23,24) compared with the relatively , insignificant size of the
initial focus in the lung . At this time the infection may spread along
nearby lymphatic chains to involve more sustained nodes .
The nodes in the right upper para tracheal area appear to be the cvermost
ofien affected . The para tracheal chain have communications both with
the deep cervical nodes and with abdominal nodes .
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Bronchial obstruction may occur either from enlargement of peri-
bronchial lymph nodes leading to collapse - consolidation and segmcntal
lesions called " epituberculosis ,"or from hilar node
enlargementl6,23).Three possible immediate results of bronchial
obstruction may occur:
1- The first is sudden death by asphyxia , fortunately an extremely rare

event.
2- The second is obstructive emphysema of a lobar segment, a lobe , or
even an entire lung . This is un usual. When it does occur it is usually in

children undre 2 years of age , and it may be accompanied by wheezing.
Physical examination is usually of little help, chest X-ray, best taken in
expiration show hyper -aeration , which is usually not accompanied by
mediastinal displacement.
3- The third possible result is the appearance of segmental lesion

representing mainly atelectasis and almost always involving the segment
occupied by the primary focus . The segmental lesion is likely to form
during the first three months after infection or at least during the first six
months (16).
Subcarinal nodes may cause pressure on the oesophagous and cause
difficulty in swallowing . Followed occasionally by formation of
diverticulum of the oesophagous , or the nodes may rupture into the
oesophagous and produce a broncho- oesophageal fistula . Enlarged
lymph nodes may compress the subclavian vein, producing oedema of the
hand and the arm , or may erode major blood vessels , including the
Aorta(22-24). They may also rupture into the mediastinum .Compression
of the left recurrent Iaryngeal nerve has been reported as well as
compression of the left phrenic nerve leads to paralysis of the left leaf of
the diaphragm.
The late results of bronchial obstruction include the following
possibilities:
1) Complete re- expansion of the lung and resolution of the radiographic
features .
2) Disappearance of the segmental lesion with residual calcification of the
primary focus and/or the regional nodes.
3) Scarring and progressive contraction of the lobe or segment, usually
associated with bronchiectasis or bronchostenosis . Fortunately , most of
these abnormalities are asymptomatic in the upper lobes (22-24).
However, secondary infection may occur in the middle or lower lobes
causing the middle lobe syndrome (30,31). Bronchogenic carcinoma may
arise years later in the old scarred lesions remaining in the bronchus after
tuberculous infection (16).
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I.4.2.C. PLEURAL EFFUSION :-

Pleural effusion can be localized or generalized , unilateral or bilateral.
Localized pleural effusion so frequently accompanies the primary
pulmonary focus that it is practically a component of the primary
comlpex.
All tuberculous serous effusions probably originate in the discharge of
bacilli into the cavity from an adjacent lesion- in the case of pleura , from

a sub- pleural pulmonary focus or from sub pleural caseous lymph nodes.
The break - through may be small and the pleuritis localized and
asymptomatic , or it may occur in the form of a generlized effusion ,
usually three to six months after infection (3,16).
The effusion usually present on the same side of the original primary
focus.
Tuberculous plerual effusion is uncommon in children under 2 years of
age , is almost never associated with segmental lesion and is rarely
associated with miliary TB. The onset of pleurisy is usually abrupt,
resembling bacterial pneumonia , with fever , chest pain, shortness of
breath and on physical examination , dullness on percussion and
diminished breath sounds.
Fever may be high in untreated cases , last for several weeks .
Thoracentcsis is of course the essential diagnostic procedure .The
prognosis for children with tuberculous effusion has always been
relatively good compared with that for other overt forms of tuberculosis ,
even in the days before chemotherapy (3,16).

L4.2.d . PROGRESSIVE PR1MARY PULMONARY
TUBERCULOSIS:-

This is a serious complication of the primary complex in which the
primary pulmonary focus instead of resolving or calcifying , enlarges
steadily and develops a large caseous centre. This centre then liquefies
and empties into an adjacent bronchus , thus creating " a primary cavity,
particularly large number of tubercle bacilli are present (3,16).
The stage is then set for further dissemination of tubercle bacilli to other
parts of the lobe and the entire lung , where other foci of infection then
form.On rare occasions an enlarging primary focus may rupture into the
pleural cavity, creating a pncumothorax or into the pericardial sac or the
mediastinum.
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Whereas clinical symptoms are often minimal when the primary focus is
uncomplicated ,a progressive primary lesion is often accompanied by

more sever fever, cough,malaise,and weightloss,as well as classic signs
of cavitation ,such as egophony(l6).

I.4.2.C. CHRONIC PULMONAftY TUBERCULOS1S:-

Chronic pulmonary tuberculosis sometimes rcfcred to as
( adult) tuberculosis, is the type of disease seen in pulmonary tissue
sensitized and immunized by an earlier tuberculous infection (23).
Even before the discovery of anti- tuberculous dnigs chronic pulmonary
tuberculosis was rare in children (6-7percent among Lincoln's scries of
closely followed patients at Bellevue hospital) (16). It apears more
frequently among children in the lower socioeconomic status .
Children who survive with a healed tuberculous infection acquired before
the age of 2 years rarely develop chronic pulmonary TB , but that is much
more frequent among children who acquire their initial infection after the
age of 7 year, and particularly , if they become infected close to the onset

of puberty (3,16).

In the latter case the adult type of lesion often develops in the lobe where
the primary lesion occurred :-
In such a situation one really cannot differentiate progressive primary TB
from chronic pulmonary TB (32). Cough , fever , chest pain and supra-
clavicular adenitis are the most common clinical manifestations . Essential
diagnostic procedures are tuberculin test and appropriate chest X-ray .An
intense search for tubercle bacilli must be made in sputum , gastric lavage,
and if necessary , secretions obtained by bronchoscopy (16).

L4.2.f> M V O C A R D I A L AND PERICARDIAL TB:-

Tubercles are often found in the heart in miliary tuberculosis and
myocardial caseation has been described , usually secondary to direct
spread from mcdiastinal glands and accompanied by paroxysmal
tachycardia or arrhythmias. It is, however , exceedingly rare (3,16).
Tuberculous pericarditis , while more common than symptomatic ,
myocarditis , occurred in only 0.4 percent of 2500 children in lincoln's
series , and in 4 percent of 200 children in Boyd's series .
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It is more common in males than females . It probably arises in most cases
by direct invasion or by lymphatic drainage from caseous lymph nodes in
the sub carinal area or nodes close to the ductus arteriosus , with resulting
exudation of haemorrhagic fluid and development of granulation tissue on
both parietal and visceral surfaces of the pericardium (16).
Sometimes extensive flbrosis leads to obliteration of the pericardial sac
with development usually years later , of constrictive pericarditis . The
presenting symptoms are usually non specific : low grade fever , poor
appetite, failure to gain weight, rarely chest pain.
On examination a pericardial friction nib may be heard or, if a large
effusion is already present, distant heart sounds , tachycardia , and
narrow pulse pressure may suggest the diagnosis , which is then
confirmed by chest X-ray , tuberculin test, echocardiogram , and
aspiration of fluid for culture (16).

L4.2.g . LVMPH0HEMAT06EN0US SPREAD :-

The clinical picture produced by the lymphohematogenous spread is
probably determined by host susceptibility at the time of spread and by
the quantity of tubercle bacilli released (22). Four clinical forms can be
recognized;-

1 - The lymphohemtogenous spread may be occult. In which case it
usually remains so , or it may be occult initially with metastatic lesions
appearing months or years late ( for example renal TB ) (3).
2- So called protracted hematogenous tuberculosis , rarely seen today , is
characterized by high fever , marked leucocytosis , hepatomegaly ,
splenomegaly , and general glandular enlargement. The tuberculin test is
usually strongly positive . Although this type of tuberculosis in bygone
years often ended in tuberculous meningitis , today it is eminently
treatable if diagnosed early(l6).
3- The third form of lymphohematogenous spread , analogous to sepsis
with pyogenic bacteria , is miliary TB. It usually arises from discharge of
a caseous focus ,often a lymph node, into a blood vessel such as
pulmonary vein . the clinical picture of miliary TB varies greatly,
dependent probably on the number of bacilli in the blood stream (16).
Sometimes the patient is almost afebrile, appear to be well, and is
diagnosed by chance as a contact of another individual with active TB.
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The onset can be insidious, often occurring after the patient has had
measles, pertussis, or other precipitating infection. In rare cases, the onset
is abrupt: drowsiness, loss of weight and appetite , persistent fever,
weakness, rapid breathing with rustling sound on auscultation of the
lungs, occasionally cyanosis , and almost always a palpable spleen arc the

cilinical manifestations which lead the clinician to obtain a chest X-ray.
Usually within no more than three weeks after the onset of symptoms,
tubercles , sometimes tiny and sometimes large , can be seen evenly

distributed through out both lung fields (3,16).
Recurrent pneumothorax , subcutaneous emphysema, pneumo-
mediastinum ,and pleural effusion are less serious but well- recognized
complications of miliary tuberculosis. Diagnosis is usually established by

means of the clinical picture and the typical radiological changes in
a child with positive tuberculin test (16).
4-Tuberciilous meningitis ,this is the principal cause of death from
TB in the first years of life, tubercles are scattered over the pia and the
surface of the brain . The clinical manifestations can be divided into 3
stages :-

1- A prodromal phase of irritation . 2- A transitional stage of increased
intracranial pressure and meningeal symptoms , and 3- A terminal stage of
paralysis and coma . These stages may not be sharply demarcated and not
all may be present in every case(3).

L4.2.h . CONGENITAL AND NEONATAL TUBERCULOSIS:-

Transmission of tuberculous infection from mother to infant via the
placenta or amniotic fluid has been reported in between 130 and 200
patients(l6). In human infants the liver is the site of major involvement it
may in fact be the site of a true primary focus , seeded from the umbilical

vein with a mass of glands of the porta hepatis or in the mesentry (7,16).
In other patients the lungs are predominantly involved , either because
tubercle bacilli from the placenta are transported directly to the lungs via
the ductus venosus branch of the umbilical vein, or because infected
amniotic fluid is aspirated by the foetous (16).
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In patients with congenital pulmonary tuberculous lesion , the mediastinal
nodes are enlarged and caseous . In some patients multiple caseating foci
have been reported in both liver and lungs (16). The clinical manifestation
vary , probably depending on the size of the infecting dose of caseous
lesion (16). Symptoms usually appeared during the second week of life
and included loss of a ppetite and failure to gain weight, with nasal
discharge , cough , broncho pneumonia , jaundice , hepatomegaly and
splenomegaly occuring later (33).
Diagnosis is naturally facilitated if the mother is known to have had recent
active tuberculous disease for example miliary TB or pleural eflusion
during pregnancy , or if she develops an active lesion during the
purperium . Because the tuberculin test is very rarely positive in infants ,
demonstration of tubercle bacilli in gastric washing , lymph node biopsy ,
bone marrow aspirate , or endotracheal aspirate is absolutely essential .
Successful treatment of congenital TB has now been reported by several
investigators , although clinical response may be very slow , and extensive

calcification of lungs , liver , spleen and muscles may resull(l6).

1.4.3. THE TUBERCULIN TEST:-

The tuberculin test is an important aid in the diagnosis of tuberculosis(2l).
Aperson who is infected witli tubercle bacilli for the first time develops ,
in approximately six weeks , sensitization of his tissues that causes an
altered response to reinfection with tubercle bacilli, or contact with
products of their growth. There are several tuberculin tests available , but
the most commonly used and the most accurate is the mantoux test.
Tuberculin is a purified protein derivative (PPD)of myco bacteria which
measures an individual's immuno- reactivity to tubercle bacilli (3,7,16).

1.4.3. a . TECHNIQUE OF TUBERCULIN TESTING AND
RECORDING :-

The WHO standard tuberculin test is carried out with 5 TU PPD
rt 23 with tween 80 added as stabilizing diluent . Special disposable /ml
syringes graduated in hundredths of milliliters are used with 25 or 26
gauge , 10 mm long disposable needles . 0.1 ml of PPD is injected slowly
intradermally (16,18).
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The test is given on the dorsal aspect of the foreann,raising an immediate
wheal. The standard test dose is 5 TU . The test is examined three days
after it has been given.The reading is limited to a single aspect of the
reaction, the induration. The test side is carefully palpated and if
induration is present its transverse diameter is measured in millimeter.The
presence of additional features such as vesicles, bullae or lymphangitis

may be noted.
An induration with a visible or palpable transverse diameter of lOinm or
more constitute a postive mantoux lest and indicates the presence of
tuberculous infection, (16,18).
A negative tuberculin test may be found in the presence of tuberculous
disease in the following conditions:

1- Kwashiorkor.

2- For a variable period of time during and after certain vaccinations such
as measles.

3- Corticosteroid therapy.

4- During the third trimester of pregnancy.

5- Some viral infections.

6- Disseminated and miliary TB (3,16).

1.4.4. HISTORY OF CONTACT WITH TB:-

Should be sought by careful and, if necessary, persistent questioning of
the parents, school and public health authorities, and by tuberculin testing

of family members, regular visitors, classmates, baby sitters and
others (34).If a contact is identified it is important to find out the drug
susceptibility of tubercle bacilli isolated from that individual if any, and to
learn whether the contact in question responded well to the drug treatment
regimen prescribed. Valuable clues may thus be obtained for treatment of
the patients(l6).Radiological follow up of contacts is needed for
a period of six months(35).
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1.4.5. DIAGONSTIC CRITERIA:-

One of the following criteria clcnchcr the diagnosis of childhood
tuberculosis :-

1- Isolation of the myco bacterium tuberculosis from sputum or gastric
washing is the most crucial, single procedure for providing the diagnosis
and also for testing drug susceptibility.
2- Histological evidence of tuberculosis on biopsy of a lymph node or

needle biopsy of the pleura or aspiration cytology of lymph node .
Otherwise the diagnosis of childhood TB could be based on presence of at
least two of the following criteria :-

a- Clinical symptoms compatible with the disease :-
During infancy , failiure to gain weight, loss of weight, fever or cough
may indicate the presence of tuberculous broncho penumonia .
The infant is usually restless , crying and obviously ill .The onest is
usually insidious although an acute exacerbation may occur . In older
children low grade fever with night sweats , cough for 1-2 month and loss
of weight may or may not be present.

b- Positive tuberculin skin test of induration size greater than 10 mm aflcr
intradcrmal injection of PPD-5TU in a child.

c- Positive history of contact with TB.

d- Chest X-ray changes :

Tuberculous infection is suggested by the presence of hilar or mcdiastinal
adenopathy with or without a pulmonary lesion .
If one or several diagnostic criteria point toward tuberculosis , but culture
results are still awaited and the tuberculin test is negative or dubtfull, it is
often worth while to repeat the tuberculin test a week or two later:

Tuberculin sensitivity may be just developing , it may be depressed by
a viral infection, or the technique may have been unsatisfactory (3,12,16).
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L5. USE OF CHEST X-RAY IN DIAGNOSIS OF

PULMONARY TB:-

The plain chest film is the most frequently requested radiological
examination . Because of the inherent contrast of the tissues of the
thorax , visualization of the lung fields is excellent . Comparison with old
films is valuable and should never be omitted . Current plain films are
mandatory before proceeding to more complex diagnostic procedures (23).

L5.1. SPECIFIC FEATURES OF CHEST RADIOGRAPH
IN CHILDREN :-

Plain radiographs remain the basis for evaluation of the chest in
childhood . In the neonate , satisfactory films can be obtained in
incubators using modem mobile X- ray apparatus (23). The baby lies on
the cassette for the film exposure. An adequate inspiration will be with the
right hemidiaphragm at the level of the eighth rib posteriorly .
Films in expiration frequently show a sharp kink in the trachea to the right
and varying degrees of opacification of the lung fields with apparent
enlargement of the heart (22).Children over 5 years old can usually

cooperate sufficiently to stand for a PA film in a manner similar to adults.
Below this age some form of chest stand is needed in which an assistant,

preferably the mother , can hold the child in front of a cassette with
a suspended protective lead apron behind which she stands . The dose to
the mother with proper collimation is small and her position allows the
child to be held straighter than from a position to the side .(22). The
difference between a PA and AP projection in the small child is usually
negligible . High Kilovoltagc techniques with added filtration and the use
of a grid allow evaluation of the trachea and major bronchi which is
important in stridor , mediastinal masses and to assess isomcrism in
congenital heart disease(22). The normal thymus is a frequent cause of
widening of the superior mediastinum during the first years of life. The
lateral margin frequently shows an undulation , the thymic wave , which
corresponds to the indentations of the ribs on the inner surface of the

thoracic cage .

Particularly on the right the thymus may have a triangular " Sail- Like "
configuration.The thymus may involute in times of stress and a decrease
in size can be induced by steroids .At times the differentiation of
physiological thymus from pathology in the anterior mediastinum can be
difficult .



Ultrasound examination will usually differentiate cystic lesions from the
homogenous nature of normal thymic tissue . Occasionally the normal
thymus can act as a significant space occupying lesion in the superior
mediastinum and in such cases differentiation may be helped by computed
tomography or by the exhibition of steroids (22).
The cardiothoracic ratio can exceed 50% and care should be exercised to
pervent over diagnosis of cardiomegaly .(22).
Kink of the trachea to the right is a frequent feature of a chest film taken
in less than full inspiration . This is a physiological buckling and docs not
represent a mass lesion (22).
The sofl tissues are frequently prominent in children and the anterior
axillary fold crossing the chest wall can at times mimic a pneumo- thorax .

Similarly skin folds can cast confusing shadows , and plaits of hair over
the upper chest can mimic pulmonary infiltrations(22).
Whereas in adults an early sign of pleural effusion is blunting of the
costophrenic angles , in childhood it is more common to see separation of
the lung from the chest wall with reasonable preservation of the clarity of
the costophrenic angles(22). An elevated erythrocyte sedimentation rate ,
mild to moderate degree of anaemia and an unusually high percentage of
monocytes are frequent , non specific findings in active tubcrculosis(16).

1.6 CHEST X-RAY PATTERN OF CHILDHOOD
PULMONARY TB:-

The radiological manifestations of primary TB include:
1- Inactive Form:-
If the primary focus been arrested early or the amount of scarring is
minor the chest radiograph appears normal . However , mantoux test will
be positive , if significant scarring results it will be visible as well defined
rounded or irregular (linear) shadows and should caseous necrosis have
occured calcification may follow . Parenchymal calcification consists of
one or more homogenous nodules usually less than 5 mm diameter which
may occur any where , Nodal calcification is typicaly inhomogenous and
irregular(22-24).
2- Lymphadenopathy:-
This is very common and may occur with or without pulmonary

consolidation (36). Involved nodes in the latter situation arc those
draining the consolidated area . Not uncommonly consolidation is
extensive enough to obscure the adenopathy .
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With apparently isolated nodal enlargement the patterns commonly seen
are unilateral hilar , plus right para trachea], or isolated right para- tracheal
adenopathy , bilateral hilar involvement is unusual and when present
almost always asymmetrical, nodal pressure and erosion affecting
adjacent structures may cause complications which are best considered
according to the structure involved:-
a/ Airways: Narrowing of major airways may lead to obstructive over
inflation or scgmcntal collapse. Commonly right sided the latter
particularly affects the anterior segment of the upper lobe and the middle
lobe. Segmental consolidation can follow bronchial perforation and distal
aspiration of infective caseous material.
Bronchial perforation may also allow wide spread dissemination of
infective material throughout the lungs and give rise to the patchy
consolidation seen in broncho penumonia . In this situation much of the
shadowing may be nodular and is assumed to represent consolidated
acini. Bronchogenic spread may be ipsilatcral or contra lateral. Healing of
bronchial and segmcntal lesions , often leads to various combinations of
bronchostenosis , bronchiectasis and parcnchymal fibrosis with much
volume loss and bulla formation(24,37,38).

b/ Blood Vessels:-
Maematogenous dissemination from nodes can lead to miliary TB or to
isolated lesions such as soft tissue absccss(24).
c/ Pcricardium:-
Erosion into the pericardial sac can cause a pericarditis which may also be
seen with miliary spread.
d/ Pleura:-

Similarly erosion of the pleura is one of several mechanisms by which
a pleural effusion form in primary TB(23,24).
3/ Consolidations:-
This may occur any where and has no specific features , though , when
combined with node enlargement , TB should be considered a strong
posibility. Consolidation is usually homogenous and may be relatively
well defined, the size can range from leni or less to lobar. Multifocal
involvement and cavitation are rare . The occurrence of cavitation
suggests progressive primary disease.(22-24).



4/ Pleural Effusion:-
Plcural cfTusion as a manifestation of primary TB occurs cither in
children, who usually have radiological evidence of parcnchymal or
nodal disease , or in teenagers and young adults when it is frequently
isolated.
Effusions are unilateral except in the situation where they complicate
miliary spread (23-24).
5/ Miliary Tuberculosis:-
Although classically a manifestation of primary disease it is now more
commonly seen as a post primary process in older patients. Early on the
chest radiograph may be normal before the development of multiple small
(approximately lmm) discrete nodules scattcrd evenly throughout both
lungs . These are of soft tissue density and , characteristically very well
defined , at least initially (24,39).
Large primary foci and their perifocal reactions may occupy all or most of

a lobe and obscure the lymphadenopathy and pleural excudate .
Cavitation of the primary focus and its perifocal excudate is rare as is
tuberculous broncho- pneumonia (23,40).
In a study in Africa , JofTc found cavitation common in native tuberculous

children he reported 27 examlpes of it (23) .It should be remembered that
there are no pathognomonic radiological feature in a fresh primary
tuberculous complex . Tuberculous consolidation of intra- alveolar
exudate has the same radiological characteristics as lobular and lobar

consolidation of intra- alveolar exudate caused by other bacteria
( pncumococcus , streptococcus) .Inflammatory enlargements of the
peribronchial and mcdiastinal nodes are by no means limited to
tuberculous infection but occur regularly with many types of pulmonary
infections (23,41).
Current knowledge indicates that atclcctasis is probably more important
than pulmonary exudation in the production of massive shadows(22,23).
Mealing and healed primary complexes may present a wide variety of
findings in different cases owing to the great variation in the velocity of
healing in the different components of each complex. Also , rcsorption
may begin in the different stages of healing during fibrosis , hyalinization
or calcification in different parts of the complex(23,42).
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Chest radiography in 27 infants less than 3 months of age with
tuberculosis proved by culture showed miliary shadwing in seven (26%)
and hilar or para- tracheal adenopathy in 14 (52%) and 10 (37%)
respectively . Compression of either the bronchi or trachea or both was
noted in 15 (56%). Detection of this complication was aided by high
kilovolt radiographs .In general, adenopathy is the foot print of childhood
primary pulmonary TB with or without a readily apparent primary
parenchymal focus or plcural effusion(39,43).
The pediatric lracheobronchial tree is particularly susceptible to
compression by surrounding nodes , producing segmental atelectasis or
less commonly obstructive emphysema(39,43).
One hundred and ninety six children ( age group 6 month to 12 years)

attending the pediatric tuberculosis clinic at Al 1 MS ,New Delhi over
a period from January 1988 to December 1989 were analysed . Nearly
61% of children were malnourished . A positive family history was noted
in one third (33.7%) of cases while 41% of children had received B.C.G .
Apositive mantoux was noted in 77% of cases . The most prominent
lesion on radiology was parenchymal (51.9%).
In two thirds of cases , both Mantoux test and X-ray chest were positive .
Most of the cases (82%) had pulmonary primary complex , the proportion
being higher in older age group . The severe form of tuberculosis , i.e
progressive primary disease , miliary tuberculosis were significantly more
in younger children(44).
A study was undertaken to analyse 27 children with pulmonary cavitary
tuberculosis which is a rare condition at the TB clinic institute of child
health in Madras in 1994, described that 30% of affected children were
below five year of age and had prominent lower lobe involvement,

whereas in older children the upper lobes were affected . 85% percent of
children had definite history of contact with an adult with tuberculosis.
Tuberculin test was positive in 70% of children , cavitary lesions were
observed in the right lung in 66% of cases(45).
Leung - An review the radiological features of primary tuberculosis in
children to determine whether differences in patterns of disease occur
among age and ethnic groups . Chest radiographs of 191 children with
primary tuberculosis were reviewed by two observers .
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Lymphadcnopathy , present in 92% of cases , was the most common
abnormality identified on the initial chest radiograph and typically
involved the hilar and para tracheal regions (46). Parenchymal
abnonnalities , identified in 70% of cases , occurcd more commonly in the
right lung . Children 0-3 years of age had a higher prevalence of lymph-
adenopathy and a lower prevalence of parenchyma! abnormalities than
older children. The radiological abnormalities often progressed in the
initial follow-up .

Lymphadcnopathy , with or without concomitant parcnchymal
abnormality , is the radiological hallmark of primary tuberculosis in
childhood.(46). One hundred and fourty nine cases of childhood
pulmonary tuberculosis were analysed in Madrid hospital . Radiologically
the following was found: 38.9% mixed patterns , 32.2% nodal patterns ,
23.4% parenchymal patterns, 1.34% miliary TB, 1.34% cavitary and
2.68% plcnral effusion . Right lung location was more frequent in
parenchymatous forms (47). Donalad PR . in South Africa analysed the
radiological features of primary pulmonary TB in 136 cases . The

commonest changes seen were lymphadenopathy (63%) and segmcntal
lesions (56%). The latter affected mainly the right lung and in particular
the right middle lobe .Cavitating tuberculous disease was present in 19
children , including five aged less than one year (48).
Prospective study was conducted on 75 consecutive cases of primary
cavitary pulmonary tuberculosis in hospitalized children below 2 years to
determine the spectrum of the disease . Diagnosis was based on clinical ,
radiological, tuberculin test , and histopathological findings and not on
isolation of tubercle bacilli, peak age was 7-12 months . Ten mothers
suffered from pulmonary fibrocavitary disease and 73% of cases were
severely malnourished . Presenting symptoms were fever, cough , at times
dyspnoea and often followed by measles . Unlike adults hemoptysis was
seldom encountered (49).Cavitary lesions were characterized by protean
radiological manifestations and varied in size and appearance , they were
more often multiple than solitary , bilateral or distributed in one or more
lobes usually in the right lung . Loculation with consolidation and other
associated pulmonary pathology was frequent with miliary nodules in
45.3% . Wide spread hacmatogenous infection was common with
tuberculous meningitis in 28% , features of tuberculosis , viz hilar and
mediastinal lymphadenopathy and positive tuberculin test were often
absent (49).
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In a scries of children with pulmonary tuberculosis the size of the lesion
seen in the chest X-ray of the lung has been measured during the

treatment confirming that such lesions may increase in size even though
a clinical improvement , has been noticed (50,51). The radiological features
of pulmonary tuberculosis in 273 Nigerian children were presented by
Aderclc . The commonest lesion was lymphadenopathy which was
present in 79% of cases . The next commonest group consisted of mixed
lesions which included consolidation , diffuse parenchymal infiltration ,
inflammatory changes and miliary mottling (6). Non- parenchymal changes
which were encountered were plcural effusion , pericardial effusion and
combined pneumothorxa and pneumo- pericardium.
The frequency of the major X-ray changes were : lymphadenopathy
(79%) .Consolidation (29%), parcnchymal infiltration and inflammatory
changes (28%), plcural effusion (12%), miliary mottling 10% ,
calcification 61% ,cavitation 5% , bronchostenosis 5% .collapse 3%
tuberculous broncho- pneumonia 2% , collapse/ consolidation 0.7% ,
pcricardial effusion 0.4% and pneumomediastinum + pneumothorax
(0.4%) (6). The type of lesion seen were:-

(a) Primary Complex :-
Typically this presented as hilar lymphadenopathy with the parcnchymal

lesion being very small or invisible . There were 47 cases with a primary

complex made up of 19 with the right hilum, 6 with the left and in the
remaining 22 there were bilateral hilar lesions (6).

(I)) Other Glandular Involvenicnt:-
Two hundred and fifteen (79%) cases showed glandular lesion .

Apart from the 47 who had a primary complex, 42 had hilar adenopathy
in association with lung parenchymal disease or pleural effusion , 57 had
para tracheal adenopathy and 69 showed both hilar and para (radical
lymph nodes enlargement (6).
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(c) Segmental Lcsions:-

There were 185 segmental lesions of the right lung in contrast to 91 of the
left lung . The right lower lobe was the most commonly involved.
Calcification was seen only in older children and cavitation was more
common in the right upper lobe (8 cases) ,onc each in the right middle and
lower lobes , two in the left upper lobe and one in the lingula (6). In Sudan
a prospective study was done during the period January 1990 to
December 1991 to inspect the current trend in epidemiology , the clinical
picture,the laboratory findings and the outcome of childhood tuberculosis

in Khartoum (12) .
The main findings of chest radiography in 88 cases included enlarged
hilar glands (n= 28,32%) collapse/ consolidation (n= 22,25%). Broncho-
pneumonia changes (n= 7,8%), pleural effusion (n= 5,6%) and miliary
mottling (n= 7,8%) (12).
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CHAPTER TWO

JUSTIFICATIONS , OBJECTIVES

2.a . JUSTIFICATIONS:-

1- Tuberculosis is a wide- spread disease in Sudan with increasing
incidence among children.

2- Chest radiography is one of the methods used in the diagnosis of
childhood pulmonary tuberculosis.

3- There is no previous indepth study on the radiological pattern of
childhood pulmonary tuberculosis in Khartoum.

2 .b . OBJECTIVES:-

The objectives of this hospital based study are to :-

1- Determine the chest X-ray features of childhood pulmonary
tuberculosis.

2- Correlate the radiological features with the clinical picture and
laboratory investigations in children with pulmonary TB.
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CHAPTER THREE

3, SUBJECTS , MATERIALS AND METHODS

3.1 NATURE OF STUDY d. DURATION:-

This is a hospital - based study done during the period Febniary 95 to
April 96 on children suffering from pulmonary TB.

3.2 THE STUDY AREA :-

Children were selected from the following hospitals:-

1- Khartoum Children's Emergency Hospital.

2- Onulurman Children's Emergency Hospital.

3- Omdiirman Military Hospital (Paediatric Department).

These are the main paediatric hospitals in Khartoum State , which drain
large number of patients from the central and peripheral areas making the
obtained study sample relatively representative .

3 .3 . THE STUDY P0PULAT10N:-

Thc selected children aged (0-14 years ) ,from rcfercd clinics and the
pacdiatric wards (in - patients) from the above mentioned hospitals .

3.4 SAMPLE SIZE & CONSENT:-

There were one hundred children suffering from pulmonary TB ,
included in this study . Parental consent was obtained for all patient's.



3.5 THE SELECTION CRITERIA :-

1 - Newly diagnosed cases .

2- Children in the age group 0-14 years .

3- Diagnostic Criteria :-

The diagnosis of pulmonary TB was based on presence of two of the
following criteria:
a- Positive history of contact with TB .
b- Clinical symptoms of the disease including fever , weight loss and
cough .
c- Positive tuberculin reaction (Mantoux test) of induration size greater
than 10 mm.
d- Chest X- ray changes , consistent with pulmonary TB.
4-Positive sputum smear for AAFB , if available , is by-it self a diagnostic
criteria .
5- Parental Consent.
3.6. EXCLUSION CRITERIA :-

1- Children who had previous treatment with anti tuberculous drugs .
2- Children with extra pulmonary TB.
3- Children with concomitent diagnosis .

3.7 . METHODOLOGY :-

Questionnaire was designed to collect the data , the information included
personal history regarding age , sex , residence and sociocconomic status
as well as immunization history.

History of contact as well as full clinical history of the disease
mentioning the duration of the illness and the main presenting symptoms
such as fever, weight loss and cough (Appendix I).

Physical examination was done by the author and checked by the
registrar in- charge , which includes chest for abnormal signs together
with abdominal examination for hepatomegaly and splenomegaly and
lymphadenopathy .

The investigations included mantoux test, chest X- ray and sputum for
AAFB (if available). Mantoux test was done in two hospitals which are>
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1- El Shaab Teaching Hospital in Khartoum.
2- Abu Anga Chest Hospital in Omdurman .
The majority of chest X-rays were done in the X-ray Departments
attached to the hospitals mentioned in the study area , few cases were
done in different private clinics . The small number of available sputum
specimens were tested for AAFB in private labs.
Every patient has an initial chest X-ray which was carefully examined by
the author and revised by the Co—supervisor (senior radiologist in
Khartoum Teaching Hospital).

3.6 ANALYSIS & STATISTICAL METHODS:-

The data was analysed and tabulated by computer using SPSS, (statistical
Package for Social Sciences ) chi-square test was used at 5% significant
level .This was done at computer unit, Health Information Centre, Federal
Ministry of Health.
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CHAPTER FOUR

4- RESULTS:-

There were one hundred children suffering from pulmonary
tuberculosis studied during the period February 95 to April 96 to
determine the commonest chest X-ray signs and correlate these
radiological signs with the clinical symptoms and laboratory
investigations. The families of the patients were either pennenant
residents or had been living in Khartoum for a year or more . Almost all
the families were from low socioeconomic status . There were 51 males
(51%) and 49 females (49%). Only two children were under one year of
age (8 months , 11 months) (Figures 1,2 ). The peak age incidence was at
7 (14%), 10 (12%) and 8 years (11%). 50% of children had received
BCG vaccination and history of contact with TB was positive in 53% .
A summary of the patient's characteristics is given in (Tables 1,2) .
Fever, cough and weight loss were present in (99%) ,(91%) and (92%)

respectively(Table.3).

Tuberculin reaction (Mantoux test) was positive (induration size greater

than 10mm) in 79% , negative in 13% and not done in 8% . Sputum for
AAFB was available in twenty patients , only four of them had smear -
positive sputum , they were aged three , six , seven and fourteen
years.(Table 4).

4.1 RESULTS OF RADIOLOGICAL STUDY:-
4.1.1 GENERAL PATTERN:

The most frequent lesion was lymph- adenopathy which was present in
67% of cases . The next commonest group consisted of mixed lesions
which included consolidation , diffuse parenchymal infiltration , broncho-
pneumonic changes , cavitation and miliary mottling (Fig 3.A). The only
non- parenchymal change seen was pleural effusion ,other lesions such as
pneumothorax, pneumo- mediastinum , pericardial effusion , pneumo-
pericardium and calcification were not present .(Table.5).
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Twenty- eight cases had single lesion ,fourty cases had two lesions ,
eighteen cases had three lesions and seven cases had four lesions.
Nonnal chest X-ray was encountered in seven cases (Fig. 3.B).



FIG : (1) AGE DISTRIBUTION OF THE STUDY GROUP.
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FIG (2) SEX DISTRIBUTION OF THE STUDY GROUP.
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TABLE. 1:
GROUP.
N- 100

Character

SOCIAL CHARACTERISTICS

N

OF THE STUDY

%

-Residence:
Khartoum
Khartoum North
Omdurman
Others
-Father Occupation:
Labourers
Civil servants
Farmers

Unemployed

32
9

47
12

62
18
9

11

32
9

47
12

62
18
9

11



TABLE .2 : PERSONAL CHARACTERISTICS OF THE
STUDY GROUP.
N - 100

Character N %

• BCG Vaccination:
Yes
No
• History of contact
with TB :
Positive
Negative
- Duration of Symptoms:

Less than one month
1-3 month
4-6 month

More than 6 month

50
50

53
47

2
79
13
6

50
50

53
47

2
79
13
6
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TABLE . 3 : FREQUENCY OF THE PRESENTING
FEATURES.
N*= 100

Symptom / sign Frequency %
_ _

92
91
67
60
55

69
31

Fever
Weight loss
Cough
Sweats
Fatique
Pallor
Pulmonary signs:
present
Absent

99
92
91
67
60
55

69
31
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TABLE A: RESULTS OF MANTOUX TEST AND SPUTUM
FOR AAFB.
N=* 1 0 0

Investigation Frequency %

79
13
8

4
16

Not done 80 80

I- Mantoux :
Positive
Negative
Not done

II Sputum for AAFB :
Positive
Negative

79
13
8

4
16
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Fig .3.a : DISTRIBUTION OF MAJOR X-RAY CHANGES OF
THE STUDY GROUP.
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TABLE. 5: FREQUENCY OF MAJOR X-RAY CHANGES.

Type of lesion No. of cases

-Lymphadenopalhy:
Hilarn=(27)
Paratracheal n=( 15)

Both n=(25)
-Consolidation:

Unilateral n=(38)
Bilateral n=(ll)

-Broncho pneumonic changes
-Cavitation
-Miliary Mottling
-Consolidation/ collapse

-Plcural effusion

67

49

3
8
1
5

7

% of total

67

49

3
8
1

5

7
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Fig :3.b. DISTRIBUTION OF THE NUMBER OF LESIONS
PER PATIENT GROUP.

SINGLE TWO THREE FOUR NORMAL

NUMBER OF LESIONS
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4.1.E TYPE OF LESIONr-
1- LYMFHADENQFATflY;-
A- FAEA-TEACHEAL ADENOFATH\V

It was present in 40 patients , mainly affecting the right group (38
patients), both para tracheal groups of nodes was seen in two cases(Fig 4).
Isolated left para tracheal adenopathy was not present. Right para-

tracheal adenopathy was present either alone (5 cases) or combined with
other lesions as follows:-

14 cases were associated with right hilar adenopathy , 3 with left hilar
adenopathy and 8 with bilateral hilar adenopathy .

Unilateral consolidation was present in 15 and bilateral consolidation in
3 cases . The pattern of para tracheal adenopathy is illustrated in (Table.6).

Fig.4: Prominent both para- tracheal L.N.
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TABLE.6: PATTERN OF PARA - TRACHEAL
ADENOPATHV^PTA).

Type of lesion Frequency %

Right para trachcal L.N 38 95
Right + left para trachcal
adenopathy 2 5
Isolated right para trachcal
adenopathy 5 12.5
PTA with right hilar
adenopathy 14 35
PTA with left hilar
adenopathy 3 7.5
PTA with bilateral hilar
adenopathy 8 20
RPTA + Consolidation(unilatcral) 15 37
RPTA+Consolidation(biiatcral) 3 7.5
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Hilar adenopathy was present in 52 cases , 25 had right hilar
adenopathy, 24 had bilateral asymmetrical hilar nodes (more prominent on
the right side) and only 3 cases had left hilar nodes. (Figs5,6).There were
5 cases with isolated hilar adenopathy (4 bilateral and one case right
sided) and the remaining cases were present in association with other
lesions.(Tables7,8). Cases with isolated hilar adenopathy represent the
primary complex.

Fig.5 : Prominent left hiluin with perihilar inflammatory
changes showing air bronchogram.
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Fig. 6: Bilateral hilar adenopathy.
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TABLE .7: PATTERN OF RIGHT HILAR
A P E N O P A T H Y ( R H A ) .

N* 25

Type of Lesion Frequency %

Isolated RHA 1 4~
RHA with Rt para-
tracheal adenopathy 14 56
RHA with unilateral
consolidation 14 56
RHA with cavitation 1 4
RHA with pleural

effusion 1 4
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TABLE .6 : PATTERN OF BILATERAL ASYMMETRICAL
HILAR ADENOPATHV( BHA).

Type of Lesion Frequency %

-Isolated BHA 4 16.7
- BHA with RT PTA 8 33.3
-BHA with perihilar
inflammatory changes 15 65.25

- BHA with bilateral
consolidation 3 12.45
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Consolidation was present in 49 cases , 38 showed unilateral lesions
while 11 showed bilateral changes.(Fig.7).

The whole of the right lung was involved in 5 cases and 3 had similar
inovlvement of the whole left lung.(Fig.8).

With the exception of broncho pneumonic changes and miliary mottling,
there were 46 segmental lesions of the right lung in contrast to 18 of the
left lung. The right middle and lower lobes were the most commonly
involved.Isolated consolidation was present in 16 cases , the remaining
cases were combined with other lesions.(Tables.9,10).

Fig.7: Homogenous Consolidation on the right upper
and mid zones and small left sided pleural effusion.



Fig.8: Consolidation - Collapse of the left lung, with
right para tracheal and right hilar adenopathy.
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TABLE . 9: PATTERN OF UNILATERAL CONSOLIDATION.

Type of lesion Frequency

-Isolated unilateral
consolidation 13 34.5

-With right para trachcal
adenopathy 15 39.5
-With RT hilar -
adenopathy 14 36.8

-With bilateral hilar
adcnopalhy 15 39.5
-With cavitation 4 10.6

-With pleural effusion 3 7.95



TABLE .10 :PATTERN OF BILATERAL CONSOLIDATION.

N= 11

Type oflcsion Frequency

-Isolated bilateral consolidation 3 27.3
-With right para tracheal
adenopathy 2 18.2

-With bilateral hilar
adenopathy 3 27.3
-With cavitation 2 18.2

-With pleiiral effusion 1 9.1



3- PL£UftAL EFFUSION:

Seven cases showed pleural effusion which was right sided in five
cases, left sided in one and bilateral in one(Fig.9). In only one case pleural
effusion was the only radiological manifestation , the remaining cases
were combined with either consolidation or adenopathy or both.

The age distribution is illustrated in ( Table. 11). All patients presented
with fever , cough, positive history of contact with TB and mantoux test
was positive in five cases.

Fig.9: Bilateral pleural effusion.
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ABLE.ll: PLEURAL EFFUSION AND AGE GROUPS.

Vgc group No %

Years)

5-9 5 71.4
\bovc 10 2 28.6

otal 7 100



Eight cases showed cavitation , five were in the right lung , two in the
left lung and one case showed bilateral multiple cavities . Two patients
presented with unilateral multiple small cavities and they were present in
the right upper and middle lobes.(Figs.lO,l 1).

Mantoux test was positive in 5 , negative in two and not done in one.
Only one case had positive sputum smear , and three of them had BCG

vaccination. History of contact was positive in 5 and negative in 3.
The age distribution is shown in ( Table. 12).

Fig. 10: Granular shadowing throughout both lungs
with cavitation in the right middle zone.
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Fig. 11: Patchy ill- defined cavitated shadowing on the left
lung, with loss of volume and mediastinal shift to the left.
Ill defined shadowing on right middle zone with multiple
cavities.
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TABLE.! 2: CAPTATION AND AGE GROUPS.

Age group No %

(Years)

<5 1 12.5

5-9 4 50
10-14 3 37.5

Total 8 100
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The changes of tuberculous broncho pneumonia were consisted of large,
irregular patchy areas of consolidation in both lung fields (36) . These
changes encountered in three cases , one of them had associated right
para- tracheal and left hilar adenopathy .(Fig. 12).

They were aged 4,7 and 8 years . Mantoux test was positive in one,
negative in one , and not done in one .Sputum for AAFB was positive in
one case.

Fig .12: Tuberculous broncho pneumonia.
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6-MILIARY MOTTLINe:
It was seen only in one case in the form of multiple small opacities

measuring 1-2 mm in diameter of soft tissue density involving all zones of
both lungs.

The patient was a female aged eight years , mantoux test was positive
and the sputum for AAFB was negative.
The condition was associated with right para tracheal adenopathy.(Fig.l3).

Fig.13: Miliary TB.
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4.2 - RELATION BETWEEN THE RADIOLOGICAL
FEATURES. CLINICAL PICTURE AND LABORATORY
1NVESTIGATIONS:-

Multiple radiological lesions were present in 65 patients , the clinical
picture in this group was as follows:-
Fever was present in 65 patients while weight loss , cough were present in
60 and 58 patients respectively.
Pulmonary signs were present in 50 .positive history of contact with TB in
33 and positive mantoux test in 35 .(Table. 13). The chi - square test
showed significant level of p< 0.0024 . Single radiological lesions were
present in 28 patients , the clinical picture in this group was as follows:-

Fever was present in 27 , cough in 26 .weight loss in 26, pulmonary signs
in 18 . Positive history of contact with TB was present in 15 and positive
mantoux test in 19 .(Table. 14).
Positive sputum smears for AAFB were present in three patients with
multiple radiological lesions and in one patient with single radiological
lesion . The chi - square test showed insignificant level of p = 0.0723.

Positive mantoux test and chest X -ray were present in 72 patients, while
all cases with negative mantoux test showed positive radiological changes.
The radiological results of patients with positive sputum smears for AAFB
was as follows:-
Bilateral multiple small cavities in one .broncho pneumonic changes in
one , consolidation throughout the whole left lung in one and bilateral
hilar with para tracheal adenopathy in one .All patients with negative
sputum smears for AAFB had significant radiological findings.(Fig.!4).
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TABLE .13: RELATION BETWEEN MULTIPLE
RADIOLOGICAL LESIONS, CLINICAL
INVESTIGATIONS.
N=65

Feature
Fever
Cough
Weight loss
Pulmonary signs

Frequency
65
58
60
50

Positive history of contact
with TB
Positive mantoux test

Positive sputum
for AAFB

33
53

3

PICTURE AND

%
100
89.2
92.3
76.9

50.8
81.5

4.6

p<0.0024
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TABLE .14: RELATION BETWEEN SINGLE
RADIOLOGICAL LESION , CLINICAL PICTURE AND
INVESTIGATIONS.

Feature Frequency %
Fever 27 96.4
Cough 26 92.9
Weight loss 26 92.9
Pulmonary signs 18 64.3

Positive history of
contact with TB 15 53.6
Positive mantoux test 19 64.3
Positive sputum
for A A F B 1 36

P= 0.0723
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Fig .14: RELATION BETWEEN RADIOLOGICAL
FEATURES , CLINICAL PICTURE AND
LABORATORY INVESTIGATIONS.
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CHAPTER FIVE.

DISCUSSION

Diagnosis of childhood pulmonary TB is difficult. In
children tubercle bacilli are usually few in number and
tuberculin test may be negative in the presence of tuberculous
disease (16,52). Chest X-ray is often a useful investigation and
while there is no pathognomonic radiological features of
tuberculosis , certain changes have come to be associated with
the disease (6,23).
The commonest lesion encountered in this study was
lymphadenopathy in 67% of patients , a finding similar to the
reports of Schaat -HS ,Agrons, Me Adams,Leung -AN,Donald
PR and Aderele (6,43,46,53,54).
Concerning the pattern of lymphadenopathy our study showed
that the commonest groups of lymph nodes affected were the
right para tracheal(in 38 cases),right hilar nodes(in 25 cases),
bilateral hilar nodcs(in 24 cases),both para- tracheal groups in
two cases and left hilar nodes in three cases.
Comparing these results with Aderelc (6) on Nigerian children,

there is difference in the pattern of adenopathy . In Nigerian
children there is high incidence of involvement of both

paratracheal groups (40 cases) and left hilar nodes
(19 cases), the explanation of this difference in pattern of
lymphadenopathy between Sudanese and Nigerian children is
unknown.
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The incidence of the primary complex(isolated hilar-
adenopathy) in this study was 5% .
Adcrele reported 17%, Boher and Sinnette(55) reported 4% ,
Soboyejo(56) reported 16% and from Korea Hatchcr(57) reported
an incidence of 59%.
These differences can be partly explained by the different
definitions of what constitutes a primary complex ,somc regard

the presence of hilar adenopathy alone as constituting
a primary complex, others would include segmental lesions in
association with adenopathy(58).
Consolidation was common among our patients(sccn in 49
cases), and presented in different forms (granular, nodular,
patchy and homogenous shadows).
Unilateral changes were more common (in 38cases) than

bilateral changes (in 11 cases), isolated lesions were present in
16 and the remaining cases were combined with other lesions.
The right lung was most frequently involved particularly the
right middle and lower lobes. These findings fit with that of
Leung-AN(R) (46),Vidal (47),Donald -PR (54) and Adcrelc (6).
In the study of the pattern of childhood tuberculosis in

Khartoum , the radiological features reported showed that the
incidence of consolidation was 25% (12).
Comparing this finding with our study , there is an obvious
change in the radiological pattern of the disease shown by
increase incidence of parenchymal lung lesions .This may be
partly explained by late presentation.



In this study only seven patients showed pleural effusion which
was mainly right sided (5cases), left sided in one and bilateral
in one case. All patients were aged five years or more ,
confirming that pleural effusion is common in older age groups.
This finding is similar to the reports of Hatcher who reported
that non of the 10 Korean children with tuberculous plcural
effusions were under the age of 5 years (57), and Citron who
stated that in Britain pleural effusion was more often seen in
older patients as a complication of post primary
tubcrculosis(59). By contrast, Aderelc reported that 47% and
72% of Nigerian children with plcural effusion were below
ages 3 and 5 years respectively (6). Also Lioyd reported that
64% of 14 Ugandan children with tuberculous plcural effusion

were under the age of 5 ycars(60).
The exact cause for these observed dilTerences in age incidence
is not known .Cavitation , which is a feature of post- primary
tuberculosis, is very rare under the age of 2 years ,bul is much
more frequent among children who acquire their initial
infection after the age of seven years and, particularly , if they
become infected close to the onest of puberty(i6). Our results
regradings cavitary lesions is similar , eight cases showed
cavitation , five were in the right lung ,and two in the left lung
and one case showed bilateral multiple cavities.
Concerning age incidence 3 occurs at 7 years , 2 cases at 14
years and one case at 4,5 and 13 years. Three patients had BCG
vaccination, mantoux test was positive in five and only one
case had positive sputum smear.



Adcrclc reported that 8 of 13 children whose films showed
cavitation were below the age of 5 years, and 2 were only 8 and
9 months old respectively (6), also Donald -PR reported that
cavitating tuberculous disease was present in 19 children out of
185 cases, including 5 aged less than one year(54). There is no
explanation for these observed differences in age incidence.

The changes of tuberculous broncho pneumonia were very
similar in all three cases . However, similar X-ray changes can
be produced by other diseases such as severe measles with
malnutrition and broncho penumonia (6). This study showed
very low incidence of miliary mottling , it was present in one
patient associated with right para tracheal adenopathy. The
patient was a female aged 8 years , in whom the manloux test
was positive and the sputum for AAFB was negative .
Aderclc reported 26 cases out of 273 (10%) with miliary
mottling (6), Schaal -MS reported seven out of 27 (26%) (53),
Maniar -BM reported incidence of 45.3% out of 75 cases (49)
and Vidal reported 1.34% out of 149 cascs(47).This low
incidence of miliary mottling among Sudanese children
compared with other reports , may be due to the fact that, some
of the patients do not reach hospital due to ignorance, poverty ,
or they die at home.
The majority of children in our scries had multiple lesions
representing 65%.This has been reported else where(SethV:(44),
Maniar-BM(49),Leung -AN(46), Vidal (47) and Adercle (6). This
type of multiple lesions may be explained by late persentation .
or malnutrition , or by both.
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It is interesting to mention that, non of the serious
complications such as pneumo thorax , pneumo mediastinum ,
pericardial effusion , were present in our series .This study
showed that chest X-ray was positive in 93% of patients, while
mantoux test was positive in 79% and history of contact was
positive in 53% . Comparing this finding with reports of other
workers , it is similar to Scaaf-I IS who studied 38 cases .
Mantoux test was positive in 3 , chest radiography was positive
in 27 (53).Scth-V ; studied 196 children attending the pacdiatric
tuberculosis clinic at Al IMS , history of contact with
tuberculosis was positive in (33.7%), mantoux test was
positive in (77%) of cases , and chest X-ray was positive in
more than 80% of cases (44). Donald. PR studied 185 cases of
childhood pulmonary TB , tuberculin test was negative in
(40%) of 151 children , and chest X- ray was positive in 136
cases (54).
These results showed that chest radiography is often the most
useful investigation in the diagnosis of childhood pulmonary
tuberculosis .This study showed significant association
between radiological features and the clinical picture of the
disease .This similar to reports of Schaaf HS,Sclh- Vand Rcis-
FJ .(44,53,61).
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CHAPTER SIX

CONCLUSHONS & RECOMMENDATIONS

6-1. CONCLUSIONS:-

This study confirms the following:-

* Lymphadenopathy is the commonest radiological finding in
childhood pulmonary tuberculosis.

* The right para-tracheal group of lymph nodes arc most
frequently affected than the left group.

* Right hilar adenopathy is more common than left hilar
adenopathy.

* Bilateral hilar adenopathy when present is almost always
asymmetrical, and more marked on the right side.

* Consolidation is common and has no specific features .

* The right lung and particularly the right middle and lower
lobes are commonly involved .

* Pleural effusions are usually unilateral, commonly on the
right side and they are often combined with other lesions. Also
they are more common in children aged five years & above .
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* Bronchopneumonic changes although they are characteristic ,
they are not pathognomonic.

* Cavitary lesions are more common in older children , may be
single or multiple and usually of small size.

* Miliary mottling is a rare radiological sign in childhood
pulmonary tuberculosis .

* Multiple lesions on chest radiography arc more common than
solitary lesions.

* Chest X-ray has an important role in the diagnosis of
childhood pulmonary tuberculosis.

* There is good correlation between the radiological features,
clinical picture and mantoux test.
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6.2 RECOMMENDATIONS:-

a- Certain radiological features in children such as right para-
tracheal, right hilar shadow or right middle lobe consolidation
provide high index of suspicion for pulmonary TB . Therefore
radiologists should always alert clinicians to the possibility of
TB in these cases.

b- Minimal active disease may be present in many cases but
unrecognised in chest radiography , in such conditions
computed tomography can detect very small and earlier lesions.

c- children with primary tuberculous infection without disease
must be identified and treated prophylactically to avoid late
flare up of the disease that increases the incidence of
tuberculosis.

d- Further studies are needed to look at the radiological follow
up after treatment.

e- Those with normal chest X-ray need detailed CT.
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APPENDIX I

QUESTIONNAIRE FOR THE STUDY OF THE
RADIOLOGICAL PATTERNS OF CHILDHOOD

PULMONARY TUBERCULOSIS IN KHARTOUM
STATE.

A- PERSONAL DATA:-

1- Name: 2- Age:

3- Sex: Male ( ) Female ( )

4- Residence:

5- Occupation of the father:

6-Past history of chest disease: Yes ( ) No ( )

7- History of contact with TI3: positive ( ) Ncgative( )Unknown ( )
8- Immunization : Yes ( ) No ( ) Unknown ( )

B- CLINICAL HISTORY:-

1- Duration of present illness

2- The presenting symptoms :-

Fever : Yes ( ) No ( )

Weight loss: Yes ( ) No ( )
Cough : Yes ( ) No ( )
Sweating: Yes ( ) No ( )
Fatigue: Yes ( ) No ( )

xo



C- PHYSICAL EXAMINATION:-

1- General condition: Good ( ) Satisfactory ( ) Poor ( ) Pallor ( )

2- Chest abnormalities : Yes ( ) No ( )
If yes describe..

3- Abdominal cxamination:-

Liver enlargement Yes ( ) No ( )
Spleen enlargement Yes ( ) No ( )
Lymph node enlargement Yes ( ) No ( )
If yes describe

D- INVESTIGATIONS:-

1 - Mantoux test: Positive ( ) Negative ( ) Not done ( )
2- Sputum for AAFB : Positive ( ) Negative ( ) Not done ( )

E- CHEST X-RA Y :-

I- PARA TRACHEAL ADENOPATHV :-

(1) RT sided: (2) LT sided:
(3) Bilateral : (4) Absent:...

II - HILAR ADENOPATHY:-

(1)RT sided: (2) LT sided:.
(3) Bilateral : (4) Absent:....

HI - CONSOUDATION:-

(1)RT lung: (2)LT lung:
(3) Bilateral : (4) Absent:

XI



IV- BRONCHO- PNEUMONIC CHANGES:-

(1) present: (2) Absent:

V- PLEURAL EFFUSION:-

(1) RT sided: (2) LT sided:..
(3) Bilateral:

Vl-CAVITATION:-

(l) RT lung: (2) LT lung:
(3) Bilateral:

VH - MILJARV MOTTLING:-

(1) Present: (2) Absent:

VlII. COMPLJCATIONS:-

(1) Collapse:
(2) Pncuino mediastinum:
(3) Pncumo pericardium :
(4) Pericarditis:
(5) Pcricardial cfTusion :
(6) Calcification:

Present ( )
Present()
Present()
Present()
Present()
Present()

Absent ( )
Abscnt()
Absent ( )
Absent ( )
Absent ( )
Abscnt( )

H2


