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FOREWORD

Since independence, many of our Scientists have been engag-
ing themselves in a continuous study in one or other facets of medical
sciences, and are making worthwhile contributions in those fields.
In view of this trend, the Indian Academy of Medical Sciences felt
that it would be desirable to request such scientists to prepare mono-
graphs in the subjects of their choice. In making such a recommen-
dation, the Academy had in view the possibility, that in the near
future, higher education in the Universities, including Medical Scien-
ces, could be imparted in regional languages in which case, the need
for suitable text-books would be keenly felt. It is recognised that
preparation of text-books is not an easy task. It is obvious that any
text-books which are prepared in India must be based on Indian expe-
rience, with emphasis on Indian problems. It is in this context that
scientific monographs can perform some useful functions. They will
form the source material for both under-graduate and post-graduate
teaching, and facilitate the preparation of text-books if and when
such attempts are made. It is against this background that the value
of the present monograph on "Smallpox" by Dr. Ramachandra Rao
has to be judged.

Dr. Rao has had unique experience in dealing with the problem
of smallpox oveT several years. As the head of the Infectious Dis-
eases Hospital in Madras, he has had enviable opportunilies for ob-
serving the behaviour of smallpox through many decades. Though
Jennerian prophylaxis was introduced in India in 1802, and practis-
ed since then, in varying degrees of success in different parts of the
country, the clinical picture of the disease had not altered materially.
Of particular significance is the author's observation, that since the
introduction of the smallpox eradication programme a few years ago,
there is evidence, that the clinical picture of the disease is apparently
changing and "now nearly ten percent of cases have become problem
and borderline cases". The author had been responsible for the
treatment of over 30,000 cases of smallpox admitted to his care in
the hospital. The monograph is based, however, as the author has
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pointed out, on a critical study of about 7,000 cases of smallpox ad-
mitted to the hospital since 1961.

As a result of this experience, the author has now evolved a
clinical classification of cases which serves not only to differentiate
one type of smallpox from another, but also provides criteria for fore-
casting of prognosis. It is important to note "that the pattern of
transmission of the disease amongst the contacts in an infected house-
hold depends on the clinical type of the primary case."

Infectious Diseases Hospital in Madras has been, in recent years,
one of the few,centres in india which is engaged in the study of smallpox
in all its essential aspects. The centre has a well equipped smallpox
virus laboratory and it has attracted scientists from United States of
America and United Kingdom. Apart from clinical studies, Virolo-
gical and Epidemiological studies have been undertaken in this centre
with interesting results. Notable amongst these, are the studies on
blood coagulation factors in Haemorrhagic smallpox, disease enhan-
cing property of cortisone in experimental variola in monkeys, and
the study of viability of variola virus in infected room and infected
linen. These studies are of great interest to epidemiologists, and
immunologists and there is a great scope for further studies on these
lines.

This is the first institution, where therapeutic and prophylactic
trims with newer compounds have been undertaken by Dr. Rao and
his colleagues in smallpox. Sound diagnostic procedures have been
worked out and Dr. Rao's observations and suggestions on treatment
of cases of smallpox would prove of particular interest to clinicians.

Madras city has been a highly endemic area for smallpox, repor-
ting thousands of cases annually. Smallpox Eradication programme
was introduced in the year 1963 under the direction of Dr. Rao.
During the last two years, the incidence of the disease has come down
so dramatically as to suggest that the disease is almost controlled.
Section Ill of this monograph deals with this programme as executed
in Madras city. The experiences outlined in this section should prove

very useful to those engaged in similar work elsewhere,

I am confident, that the monograph would be found useful, not
only by clinicians, epidemiologists and public health workers in India,
but also by those working in other lands, where there is always the
threat of the introduction of the disease by air, sea and land routes.

C. G. PANDIT

, Ex-Director, Indian Council of Medical Research,

Honorary Consultant, Post-Graduate Institute of

Medical Education and Research, Chandigarh.



PREFACE

An esteemed medical friend of mine asked me, when I showed

him the typed script of this book, "For whom is this intended? Is this a
text book on smallpox for under-graduates and post-graduates in
Medicine? Or ig it intended for Epidemiologists and Medical Officers
of Health?" My answer was simple. It is intended for "any and every
one, who is interested in smallpox and who is willing to read it". The
value of a book does not depend only on the intentions of the author
but more on the interest of the readers.

This is neither a text book on smallpox nor a treatise on the

disease. It is just a monograph on smallpox, though it may not deal
with every aspect of the disease with an exhaustive bibliography.
It is just a book on "smallpox as I have seen it", narrating mostly
my experiences with the disease. I do not claim anything more than
that.

I have been in close association with this disease for nearly
30 years and during this period, I have seen, diagnosed and treated
about 30,000 cases of smallpox. For 16 out of these 30 years, I have
been attached to Infectious Diseases Hospital in various capacities,
and the remaining 14 years I have been a Medical Officer of Health
in charge of control of the disease, as well.

In spite of the vast clinical experience I had, the idea of writing
a book on smallpox never struck me. This idea has been put
into my mind for the first time, by my learned and revered friend
Dr, C. G. Pandit, Emeritus Scientist and former Director, Indian
Council of Medical Research and Dr. J. B. Srivatsav, the present
Director General of Health Services, Government of India, on one

evening in November 1965, at an informal dinner. They felt, that there
is none now, with so much of clinical experience on smallpox as I have,
and that I should write a hook on the disease "AS I HAVE SEEN IT".

The result of that post,dinner chat is this book.

As I said, this is not an exhaustive treatise on the disease, and
was never intended to be. The whole book deals with the disease as

is seen in India and especially relates to my experiences with the
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disease in Madras city. Wherever references were made of the work
of other authors, as far as possible, they were acknowledged. If any
omissions have been made by oversight, I may be excused because
such omissions, if any, were unintentional.

Mainly, the subject was dealt with, under three sections. Section
one deals with the 'clinical aspects' of the disease. While discussing
the various clinical classifications, stress has been laid on the particular
classification, which has been in use in Infectious Diseases Hospital.
Madras for several years. I am sure, the readers would appreciate
the significance and the usefulness of this classification. The clinical
course of each variety was described in great detail, profusely
illustrated with photographs, depicting the various clinical varieties
and their characteristics. All these photographs have been taken of
the patients of the Madras Hospital, either by me or my friends from
abroad, who have come here for training, and who have kindly sent
me copies of these photographs, especially the coloured plates. Under
chapters on 'Complications' and 'Differential Diagnosis', mostly such
of those conditions that we have come across in our experience only
have been described. Besides the chapter on 'Treatment', a special

chapter on 'Chemotherapy and Chemoprophylaxis' has been included,
because, ours has been the first institution that has tried for the first
time antiviral drugs in smallpox.

Section two deals with Epidemiological and Immunological

aspects of the disease. This section should be of great interest to
Epidemiologists and Medical Officers of Health because it deals with
not only the various aspects of the transmission of the disease but
also the results of some of the special studies made by us on the

various factors influencing pattern of transmission in infected families
and community. There is a special chapter on 'Subclinical infection'
in smallpox which I expect, should be thought-provoking since it
deals with some new ideas. There is another chapter 'Pregnancy and

smallpox' which should be of great interest to Epidemiologists, Im-
munologists as well as Obstetricians. This chapter is based on my
experience with smallpox in nearly 400 pregnant women. In the
chapter on 'Immunity' while briefly mentioning the various theories
about the possible mechanism of immunity, the different types of
immunity have been discussed with emphasis on vaccination and
immunity against smallpox.

Section three deals with control of smallpox with special reference

to smallpox eradication programme in urban areas. Madras city, a
hyper-endemic area for smallpox, has been made completely smallpox-
free by a successful, well organised eradication programme. The
various aspects, both technical as well as operational, of the strategy
of smallpox eradication programme have been discussed in great detail
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in this section and I am sure, this would be of interest to smallpox
eradication programme officers in other urban areas. In the end, a
note of warning has been sounded, that we may have to be on alert
still for some more years, even after the so called "elimination of
clinical infection of smallpox from the world". Emphasis also has
been laid on the need for further research on various aspects of the
disease about which we know very little, if we want to achieve our
objective of global eradication of smallpox.

Since this book deals with different aspects of the disease, though
not in an exhaustive way, based on the vast clinical and public health
experience, I hope it would be useful to all categories of medical and
public health workers, besides under-graduates and post-graduates in
Medicine. The book is mainly written to share my experiences with
my medical colleagues and not with an intention of teaching anyone.
With all humility, I place this book in the hands of the readers, with
a request to offer their frank and critical opinion. It is for the readers
to express whether they have learnt anything from this book after
reading. Even if a few are benefited to the slightest extent, I feel my
aim in writing this book will have been achieved.

April 1972 A.R. RAO
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1
Introduction

It has long been recognised that smallpox, one of the most
ancient communicable diseases, is caused by a virus. Though the
disease may present in many forms in different individuals, there are
only two recognised variants of variola virus, viz. 'variola major' and
'variola minor'. Recently a third intermediate variant, called 'variola
tanzania' or 'variola intermedius' has been isolated by workers in
Liverpool. These variants appear to be antigenically identical in
most respects. Each confers immunity against the other. There is
no evidence that one may be transformed into another by natural or
artificial means.

In Madras, and probably in India as a whole, only variola major
is prevalent. Although few attempts have been made to isolate other
variants, case fatality rates and epidemiological studies of smallpox
outbreaks strongly suggest, that other forms are either rare or even
absent. In this monograph therefore, wherever the word 'smallpox'
and 'variola' are used, they mean variola major.

Though the disease has been prevalent in India for centuries_
there has been no remarkable change in its clinical picture. This
may perhaps be due to the fact that there is an annual addition to the
population of about 4 percent of new susceptibles by way of births,
and a waning of immunity in the vaccinated for want of an effective
continuing vaccination programme. With the population, especially
in the cities, growing rapidly every year, and with cities attracting
large number of people from rural areas, the herd immunity of the
population in the cities is continuously diluted to a very great extent,
with the result that the disease is not only persisting indefinitely in
an endemic form. but is also maintaining its classical pattern to a
very great extent.

However, with the implementation of the national smallpox era-
dication programme, which has the aim of protecting every child as
early after birth as possible, and vaccinating all others atleast once
in 3 to 4 years, the spectrum of cases observed may be quite differ-
ent. Not only should the number of cases decline, but the clinical

3
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picture in general may show a change from the classical to modified,
and typical to atypical forms. Already, we have been experiencing
such a change. Ten years ago, there was usually no difficulty in diagnos-
ing a case of smallpox. Now, nearly ten percent of the cases have
become 'problem and borderline' cases which create doubts in the
minds of the physicians, because of variations in the classical picture.
In all such cases, one would desire confirmation from a laboratory.
The need for special attention on the part of physicians is all the
greater now, since one cannot afford to miss or misdiagnose even a
single case of smallpox until the disease is completely eradicated once
and for all from the whole world.

In this section, it is proposed to discuss the various clinical classi-
fications of the disease, the characteristics of different types and their
course, and to describe the common complications that are usually
encountered. In addition, diagnosis, differential diagnosis and treat-
ment will be discussed. Various studies that have been conducted

with several chemotherapeutic and chemoprophylactic drugs will be
reviewed. The clinical features of smallpox, presented in this sec-
tion, are mainly based upon my personal experience in caring for
about 30,000 cases of smallpox during the last 29 years. However,
the actual data presented were taken from a special study of a series
of about 7,000 cases admitted to the Infectious Diseases Hospital,
Madras, since July 1961.
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CJinical Classification

INTRODUCTION

The clinical course of the disease varies from case to case

depending upon the clinical type of the disease and hence it is proposed
to discuss the classification of the clinical types first, before describing
the course of the disease in each of the individual types.

Several authors have described smallpox and its clinical features
in various books, illustrated in such a way that a physician, with such
pictures in his mind, should be confident of diagnosing a case. Although
he may be able to do, so in majority of instances, diagnosis is
often not so easy as one would imagine. Smallpox can present itself
in many varying clinical patterns, especially in endemic areas. Unless
one is conversant with the different clinical forms, there is a likelihood

of missing or misdiagnosing some of the cases.

Therefore, apart from the need for descriptive purposes, even for
correct diagnosis, a good descriptive clinical classification is essential.
For assessing the prognosis of a case, of course, such a classification
is always necessary. Recent studies at Madras (Rao et al, 1968) also
suggested the possibility that the pattern of transmission of disease
among familial contacts of a smallpox case depends partly upon the
clinical type of the primary case (source). The importance therefore
of a proper clinical classification cannot be over-emphasised.

THE EXISTING CLASSIFICATIONS

Several text books even now follow the old classification of small-

pox cases (Curshmann, 1875) dividing them into 'haemorrhagic' and
'non-haemorrhagic' forms with a subdivision of the former into 'pur-
pura variolosa' and 'variola pustulosa haemorrhagica' types, and the
latter into 'confluent', 'semiconfluent', 'discrete' and 'modified' types.

This classification was based principally on the density of the rash.
Extensive clinical experience has shown that this classification provides
little help either for establishing a diagnosis or for assessing prognosis.

Dixon (1962) avoiding the old terminology, classified smallpox

5
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into nine clinical types. He purposely avoided the use of the word
'haemorrhagic' but termed that clinical entity 'fulminating' instead.
This, in my opinion, does not describe that entity satisfactorily, be-
cause not all the 'fulminating' cases are 'haemorrhagic'. Further, the
'haemorrhagic' are a separate entity and that descriptive word has
definite significance.

He also recognised, like other clinicians, that the density of rash
in the non-haemorrhagic types is not in itself of great prognostic signi-
ficance. Rightly, he introduced into his classification, four types
depending upon the nature and evolution of lesions viz. (types 2 to 5)
the 'malig,,lant confluent', 'malignant semiconfluent', the 'benign confluent'
and the 'benign semiconfluent'. Unfortunately, however, he listed three
additional types (6 to 8) based solely on the actual number of lesions
on the skin and called them by rather ambiguous terms viz. 'discrete',
'mild' and 'abortive', which are subject to considerable subjective inter-
pretation. Classification based upon the count of the actual numl_er of
lesions is impracticable and further it is most unreliable in assessing
the prognosis.

AUTHOR'S CLASSIFICATION

So far, no satisfactory clinical classification which is simple and
workable has been proposed. From the author's experience in caring
for tI:ousand,; of cases of smallpox, two basic conclusions have been
reached :

1. that 'haemorrhagic' smallpox is an entity, clinically and epidemiolo-
gically different from 'non-haemorrhagic' smallpox, and that the
occurrence of haemorrhages into the skin and/or mucous mem-
branes have definite prognostic importance:

2. that the number of lesions or the density of rash in the 'non-
haemorrhagic' types are of secondary importance in assessing the
prognosis of a case, and it is the nature and the evolution of lesions
which determine the prognosis, not the number alone.

With these two conclusions in mind, a classification scheme

(Fig. 2/1) was developed by the author and has been in use in Madras
since 1961. It cannot be said that this classification is perfect, but it
appears Io be the most simple and workable proposed to date.

Under this classification, there are four clinical varieties based on

the nattwe and evolution of rash. They are the Haem6rrha_ic (Va-
riety 1), the Flat (Variety 2), the Ordinary (Variety 3) and the Modi-
fied (Variety 4) These four varieties are further subdivided into 12
types for purposes of detailed clinical description. The Haemorrhagic
variety is divided into Early Haemorrhagic (Type 1) and Late Haemor-
rhagic (Type 2) depending upon the timing of occurrence of haemor-
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rhages into the mucous membranes and skin in relation to the rash. The

Flat variety is subdivided into three types viz. Flat Confluent (Type 3),
Flat Semiconfl, em (Type 4) and Flat Discrete (Type 5) depending upon
the density of rash. Similarly the Ordinary variety is further subdivid-
ed, depending upon the density of rash, into Ordinary Confluent
(Tpye 6), Ordinao, Semiconfluent (Type 7) and OrdbTary Discrete
(Type 8). Though the number of lesions are quite few in the majo-
rity of cases of the Modified variety, we have come across cases with
very dense rash. Hence this variety is also subdivided into Modified
Confluent (Type 9), Modified Semiconfluent (Type 10) and Modified
Discrete (Type 11). In addition, one more type, though rare, is included
under the Modified variety, and that is Variola Sine Eruptione (Type
12) which is a modified form of smallpox where smallpox can occur
without rash. These 4 varieties and 12 types are arranged in the des-
cending order of their severity. Table 2.1 presents these clinical va-
rieties and types and their frequency distribution in vaccinated as well
as unvaccinated cases, and also gives the case fatality rates in each.
From this table, it is evident, that both the nature and evolution of the

lesions and the density of rash have prognostic significance. Differences,
however, are most marked according to the first variable e.g., the fata-
lity rates are higher amongst the Flat discrete cases than amongst the
Ordinary confluent cases and, similarly Ordinary discrete cases are
mere frequently fatal than Modified confluent cases. Greater emphasis is
_herefore laid on the nature and evolution of lesions than on their

density.
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Clinical Course

INTRODUCTION

Each stage in the evolution of the disease in a case of smallpox
has its own characteristics and individual variations. For proper diag-
nosis, as well as for the establishment of the prognosis of a case, care-
ful consideration of the course of the disease in each stage and in
each clinical type is essential. There is no definite demarcation bet-
ween one stage and another. They may overlap, but for the sake of
covenience, for better understanding of the disease process, and
for descriptive purposes, the course of the disease can be described
under three stages, viz. the incubation stage, the pre-eruFtpive stage
and the eruptive stage.

INCUBATION STAGE

It is conventional to consider that a person suffers from a dis-
ease only when he presents signs and symptoms of the disease. Signs
and symptoms, after all, are only the visible evidence of reaction of
two forces viz., the 'invader' and the 'host'. The distinction between

the 'infected' and the 'diseased' is very subtle, and it depends mainly
on our ability to diagnose the disease in the absence of signs and
symptoms. But from the public health point of view, this may make

quite a difference for obvious reasons. Whatever be the difficulties
a clinician has in diagnosing a case, if a person, who is 'infected' but
not 'diseased' according to the clinician, starts infecting others, he
is a public health menace; and such a person is far more im-
portant to a Medical officer of Health and an Epidemiologist than
even a frank case. One can never say that a person is not infected
simply because he does not present signs and symptoms of the dis-
ease. Unless such exposed contacts are under active surveillance,
they may develop the disease without the knowledge of the health
authorities and cause an epidemic. Further, there is always a pos-
sibility that in some instances, signs of interaction between the 'host'
and the 'parasite' may not be present in such a perceptible manner,
as to enable one to diagnose the disease easily. Such inapparent,

9
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subclinical and very mild cases may be responsible for the mainte-

nance of continuity in the chain of infection in a community, and for

keeping the disease persisting in an endemic form. It is also pos-
sible: that such cases may raise the basic immunity to the disease in

the poptdation, by providing minute doses of infection which may
stimulate an antibody response in the exposed. Hence an Epidemio-
logist and a Medical Officer of Health always have to consider a

person who is 'exposed to infection' as a potential patient, till he is
proved otherwise. For this purpose only, the stage of incubation is
considered to be the first stage in the course of the disease, as this
will help in proper understanding of the whole disease process.

The incubation period is the time interval between the day of in-
fection and the day of presentation of the first clinical manifestation.

To determine this precisely, two items of information are required,
the day on which the virus entered the host and the day on which
the first clinical manifestations were observed. To determine both
exactly is difficult.

Although a case of smallpox may be infectious from the first

day of the disease until the last scab separates, the susceptible con-
tacts may get infected either on the first day of exposure, or after a
prolonged period of contact, or never at all. It is therefore often dif-

ficult, if not impossible, to fix the actual day of entry of the virus
into the host.

Similarly, there is often difficulty in fixing with certainty the day
of presentation of the first clinical manifestation. Although several
authors discuss the onset of the disease in terms of the onset of the

rash, actually fever which is associated with viraemia, normally pre-
cedes the rash and thus technically, is the first clinical manifesta-
/ion. Alth_mgh both are subject to errors of memory, patients often
do not notice the lesions on the skin for a time, particularly when
they are very few in number. Even if noticed in the early stages, they
may be mistaken for some other condition until the rash progresses.
Additionally. people sometimes give a false history for fear, that legal
action may be taken against them for not reporting to the Health
authorities after noticing the rash.

In my experience, the day o_ onset of fever has been a more reli-
able finding. Patients tend to be more definite about its onset particular-
ly since the fever of smallpox is invariably associated with some con-
stitutional signs and symptoms, such as headache and backache.
In the few instances, where fever from some other cause precedes the
fever of smallpox, the date of onset of fever may be inaccurate. This
often happens in patients who have had a successful primary vacci-
nation after exposure. Fever following successful primary vaccina-
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tion starts on or about the 6th day and thus the fever o_ smallpox may
follow immediately the vaccination fever.

It is therefore difficult to arrive at the exact incubation period.
However, since the day of onset of fever in the infecting case (source)

and the day of onset of fever in the infected contact (host) can usually
be ascertained almost correctly, a 'fever to fever' interwfl oi" 'expo-
sure to fever' interval can sometimes be described. This interval

usually ranges from 12-21 days, but in a few cases it may be pro-
longed even up to 24 days. In a study of the pattern of intra-familial
transmission of smallpox made by the author of 1249 familial con-

tacts exposed to 254 primary cases, (Rao etal, 1968b) 50 first gene-
ration (secondary) cases occurred. In these, the mean 'fever to fever'

interval was 16.0 days. The range of 12-21 days included 82 per-
cent of the cases. In 2 cases it was 24 days.

In determining the exact incubation period, only those patients
who have been in contact with the infecting source for a short and
limited perio>d of time (one day or less) on one occasion, can be
considered. From records of single and brief exposures in various epi-
demics, it has been determined that the incubation period of small-
lCOXis fairly constant, ranging from 11-14 days, although in a few
well documented cases it has been noted to be as short as 8-9 days
and occasionally as long as 16-17 days (WHO, 1968),

Recently we came across a case of smallpox with history, of a
single brief exposure. A person 'R' was travelling in a train on
28 January. 1969 when a case of smallpox got into the same com-
partment at about 8 a.m. and sat by his side. He travelled with the
patient for nearly 16 hours, in close contact, when he left the com-
tzartment and got into another, because of fear, that he might con-
tract the disease. He visited several places in Northern India and
while returning to Madras he developed fever on 8 February, 1969.
He came to Madras the next day and developed a rash on 11 Febru-
ary and was admitted to the Infectious Diseases Hospital on 13 Feb-
ruary. In this case the 'exposure to fever interval' was exactly 12
days. Very rarely do we get cases with such a specific history of
single and brief exposure.

PRE-ERUPTIVE STAGE

Smallpox cases, without a history of fever and associated consti-
tutional symptoms preceding the rash are very rare. Although
this stage is often called 'prodromal', the term is somewhat

misleading since a 'prodrome' is defined as 'an early premoni-
tary symptom which is not infrequently of a different nature from
symptoms of the true onset of the disease (GK--Prodromos--running
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before)'. Since the clinical signs and symptoms of this stage are cha-
racteristic of the actual disease process itself, another term is to be
preferred. Dixon (1962) called it the 'INITIAL' stage, but this does
not convey the importance and significance of this stage. The term
'pre-eruptive' appears to be more suitable, despite the fact that in rare
instances certain eruptive fevers other than smallpox may give a
similar history of signs and symptoms during this stage and, fur-
thermore, in a particular type of smallpox 'variola sine eruptione',
this stage is not followed by a rash. By and large, however, the term

'pre-eruptive' appears most suitable.

The duration of this stage is variable. Partly, it de0ends upon
the ability of the clinician to detect the first lesion. After the viraemia
occurs, virus is rapidly deposited in the skin and mucous membranes
and, after 24 hours, the virus is rarely detectable in the blood, except
in a few fatal cases. The development of the virus in the skin, to the
point where lesions become visible, undoubtedly takes some time
perhaps accounting for the fact that the rash is seen only 48-72 hours
after the onset of fever. It is not uncommon to find this stage pro-

longed in haemorrhagic types to 4 to 6 days. In fact, sometimes, the
rash is not visible before death. In these cases, the petechial macules
are delayed in their evolution towards the more visible papules, and
hence the difficulty in detecting the rash. Perhaps this is only an
'apparent' prolongation o,f the pre-eruptive stage.

The pre-eruptive stage, has some definite characteristics which
are associated with all cases of smallpox irrespective of the clinical
type. The constitutional signs and symptoms associated with this

stage of the disease, which constitute the pre-eruptive symptom
complex or syndrome in smallpox, are so important in diagnosis of the
disease that they merit description. Except for some minor varia-

tions in the degree of severity of these signs and symptoms, depending
upon the clinical type of the case, they are more or less constant in
the history of every case of smallpox. Of course all the manifes-
tations may not be present in every case. The frequency of occurrence
of the constitutional signs and symptoms of this stage are diagrama-
tically represented in Figure 3/1.

Fever

Fever, the most constant feature, is usually sudden in onset. The
majority of the patients give a history of having gone to work in the
morning, developed severe headache and fever in the afternoon and
of being unable to continue to work. Because of this sudden chara-
cteristic onset, it is rather easier to fix the date of onset of the disease

from the history, of fever, than that of rash.
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The temperature ranges from 100°V to 105°F. Fever by itself does
not seem to incapacitate the person bt_t the other associated symptoms

do. This is of great importance in differential diagnosi:;. The height
of fever does not correlate particularly well with the severity of the
disease that follows.

Rigor

Some patients give a history of rigor, similar to that which occurs
in malaria or filariasis. Most, however, complain of chills rather than
of actual shivering. About 60 percent of adults and 20 percent of
children complained of rigor in our series. The chills do not last long,
and are usually associated with the first bout of fever only.

Convulsioos

About 7 percent of the children under 5 years develop febrile
convulsions. Though they are usually associated with hyperpyrexia,
it is not uncommon to find convulsions even with comparatively low
fever, especially in children, with ascaris infection. These convulsions
are rarely associated with subsequent involvement of the central
nervous system.

Headache

Next to fever, headache is the commonest symptom. Almost all
complain of splitting headache. It is this, along with backache, that
incapacitates the patient. It may be frontal in location but, not in-
frequently, it is generalised. Even young children complain of headache.
In some cases the headache precedes the fever, and in a few others
the headache itself is the principal complaint.

Backache

Like headache, backache is more or less a constant feature. About

90 percent complain of this symptom. It is more severe in cases which
develop the early haemorrhagic type of smallpox. Pregnant women
with this type of smallpox complain of excruciating back pain.

Delirium and hallucinatio.ns

About 15 percent of cases are reported to be delirious during
this stage of the disease. It is mostly muttering in type, but violent
delirium is not infrequent. Hallucinations also occur occasionally.
In a few cases, the patient may be drowsy instead of being delirious.
This clears as the rash develops, but in some cases it may progress to
a semicomatose state with the development of encephalitis.
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Gastro-intestinal symptoms

Vomiting occurs in 50 percent of adults and 40 percent of children,
and diarrhoea in 10 percent of each. Though these symptoms are not
generally so severe as to cause notable dehydration, I have experience
of a few patients who were admitted as suspected cholera requiring
immediate intravenous replacement of fluids.

A bdominaI colic

About 13 percent of adults and 6 percent o_ children have abdo-
minal discomfort or colic. It is n_ostly characterized as a vague
discomfort round the umbilicus, rather than a colicky pain. It is very
transient and its significance is not known. In non-endemic countries,
a few cases have been mistaken for surgical emergencies, and have
been operated upon. Similar abdominal discomfort is also noted with
varicella.

Catarrhal Symptoms

Contrary to the usual impression, some patients present a mild
upper respiratory catarrh, associated with sore throat and dry cough,
on the second or third day of fever. In my series, about 15 percent
of adults and 15 percent of children reported these symptoms. There
mav be also some difficulty in swallowing. This may be due to the
appearance of early enanthem. These symptoms are rarely associated
with running of the nose, sneezing, watering of the eyes etc.,
(cf. measles).

Rash

During this stage of the disease, different types of rash have been
described. Some authors have even claimed, that this prodromal rash
is one of the cardinal features in the diagnosis of smallpox. Because
cases are mostly admitted to the hospital after the onset of focal rash,
these prodromal rashes are rarely noted by us, The rash is reported
to be confined mostly to the area between the loin and groin. It may
be present in any form, scarlatinal, morbilliform, urticarial, petechial,
papular etc. it seems to disappear with the onset of focal rash.
Though rarely seen in our series, one or two fulminating cases of
Early haemorrhagic smallpox showed petechial and purpuric spots on
the lower half of the abdomen and in the groins, just before death on
the .*hird day of fever. The nature of these rashes is not known,
though it is presumed that the rash is similar to the toxic rash found
in cases of meningococcal meningitis etc., yet in cases, where these
were observed by us, smears taken from the lesions showed elementary
bodies of variola virus.
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ERUPTIVE STAGE

Unlike pre-eruptive stage, the clinical course as well a,_ the clinical

features during the stage of eruption vary so greatly from person to
person, that for proper understanding of the db;case process, a detailed
description for each clinical type is essential.

HAEMORRHAGIC VARIETY

These highly fatal cases are characterized by the r)ccurrence of
haemorrhages into the skin and/or mucous membranes at one stage
or other in the course of the disease. Though several _f the older
authors have recognised this type as a separate entity, Dixon (1962)

has stated "while haemorrhages are features of many types particularly
fatal cases, they may also be present in quite mild and so have na
unqualified prognostic significance". However, I feel that cases ex-
Feriencing haemcrrhages are different from others in several respects.

The pre-eruptive stage is usually prolonged to four to five days
and the constitutional symptoms of this stage are more severe.
Haemorrhages into the skin and/or mucous membranes may precede
the appearance of rash on the skin in the Early haemorrhagic type, or
follow the rash in the Late haemorrhagic type. In some cases, focal
lesions on the skin may not be apparent even at death. Toxic sym-
ptoms may continue after the appearance of rash, if the patient survives
to that stage.

Subconjunctival haemerrhages are most common. Bleeding from
gums, epistaxis, haematemesis, haemoptysis, haematuria, as well as
vaginal bleeding in women, may occur at any time. This variety is
far more common in adults and women, especially the pregnant. Even
successful vaccination does not seem to offer as much protection against
this variety, as it does against the non-haemorrhagic. It is not un-
common to find pregnant women dying of Haemorrhagic smallpox
ipspite of being protected by primary vaccination in infancy, as well
as by recent successful revaccinalion. The fact that Haemorrhagic
smallpox is relatively more common in adults, especially l:)regnant
women, indicates the possibility that this may depend upon some hor-
monal disturbances in the hosts which may make them more susceptible
to severe varieties of the disease.

There is a feeling amongst some clinicians, that a particular strain
of variola virus may cause this variety, but there is no evidence in
support of this thesis because there has not been even a single inslance
in which a second haemorrhagic case has occurred amongst the contacts
of a series of 385 cases of Haemorrhagic smallpox studied by the
author. Conversely, there have been many instances in which
non-haemorrhagic types occurred amongst the contacts. In a recent
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_tudy of 13 outbreaks of smallpox in Madras citv (Rao 1968)a it

has been found that there were two Haemorrhagic smallpox cases
and two Modified smallpcx cases which did not transmit infection at
all to their contacts. On the other hand, two smallpox cases belonging
to the Flat variety, produced Flat in two contacts, Ordinary in one con-
tact, and Modified in one contact. Similarly five smallpox cases be-
!onging to the Ordinary variety, produced Haemorrhagic smallpox in
two contacts, Flat in one contact, and Ordinary in five contacts. These
epidemiological findings tend to disprove the theory that different
clinical varieties are produced by different strains of the virus. The
occurrence of a particular clinical variety depends upon the factors
pertaining to the host and not to the agent of infection.

There is another school of thought which believes that these cases
are associated with a more virulent strain of variola virus. Sarkar

(1967) has purported to show from his studies, that the virus isolated
from Haemorrhagic smallpox cases differed in virulence from that
recovered from non-haemorrhagic cases. It is noted that he has com-
pared the virulence of virus isolates from the blood of Haemorrhagic
smallpox with virus isolates from lesions of non-haemorrhagic cases.
Conceivably this or other factors in the laboratory testing may have
influenced the results. These observations need to be conhrmed.

As noted above, in the course of the studies on the intrafamilial
transmission of smallpox (Rao et al, 1968b), the author has shown that
the haemorrhagic type of cases, as a source, do not transmit the disease
more readily to the familial contacts; on the other hand, cases belonging
to this type transmitted the disease least to their contacts when com-
pared to other types. Though there are several other factors influencing
the transmission pattern, it is reasonable to suppose that if the virus
of Haemorrhagic smallpox is highly virulent, such cases should have
transmitted the infection to a greater number of contacts. This is an
indirect evidence suggesting that the occurrence of this variety is not
due to differences in the virulence of the agent, but due to some factors
pertaining to. the host.

Blood coagulation studies carried out at Madras have shown, that
the haemorrhagic types differ from the non-haemorrhagic, with regard
to the haemostatic mechanism also. Roberts et al (1965), in a study

of 93 patients at Madras suffering from various types of smallpox,
summarized their findings as follows: "patients with severe and uni-
formly fatal, early haemorrhagic form of the disease, have demonstrated
a severe thrombocytopaenia, and also a marked decrease in specific
prothrombin, and prolongation of prothrombin complex, as evidenced
by a very abnormal one stage prothrombin test. All early haemor-
rhagic patients studied to date, have also a marked prolongation of
thrombin time suggesting the presence of circulating antithrombin.



Plate 1. Early haemorrhagic Type of Smallpox in a
pregnant woman--4th Day of disease
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Both early and late haemorrhagic smallpox also have a marked ab-
normality of prothrombin indicating impaired plasma thrornboplastin
production. This finding could be explained by the thrombocytopenia
that is present in ",ill haemorrhagic cases".

Continuing this work, McKenzie et al (1965), in a study of 53
patients at Madras with haemorrhagic and non-haemorrhagic smallpox
concluded that "the non-haemorrhagic smallpox patients revealed no
coagulation abnormalities but some demonstrated thrombocytopenia.

The early haemorrhagic patients reveal marked decrease of platelets,
prothrombin and acceleratory globulin, and an increased circulating
antithrombin. Individuals with late haemorrhagic smallpox showed
significant thrombocytopenia and less severe deficiencies of the same
coagulation factors. A few also had increased antithrombin".

These findings explain the bleeding tendencies, but not the cause

of Haemorrhagic smallpox. To suggest that such defects were pre-
existing before exposure is most unlikely, since none of these cases
gave a history of previous haemorrhagic episodes. It is more reasonable
to assume that these haemostatic defects were the result of the disease

process itself, perhaps due to intense and continuous viraemia, which
is present in these cases. Downie et al (1953), has found that, in all
fatal cases, the virus can be isolated from the blood for a longer time,

even till the day of death, whereas in the non-haemorrhagic and non-
fatal cases, it could be isolated only for a day or so before the ap-
pearance of rash. This would indicate that in these persons, something
permits the virus to circulate in the blood continuously, or allows the
virus to continue to multiply in the reticuloendothelial system of
various intenml organs and to overflow into the circulation, or

something interferes with the defence mechanism of the body, with
the result that the virus multiplication continues unhampered. The
haemorrhages may be only the result of damage to the capillary
endothelium caused by the virus or its toxin (if present). Whatever
be the: reason, the clinical picture shows that in the majority of cases,
death does not seem to occur as a result of severe blood loss but of
severe viraemia and toxaemia.

EARLY HAEMORRHAGIC TYPE

This type is characterized by the occurrence of haemorrhages into
the skin and/or mucous membranes before the appearance of rash on
the skin. This, in general, correstxmds to 'purpura variolosa' of
Curshmann, and 'fulminating' of Dixon. In some instances, obvious
focal lesions may not be visible even at death.

The pre-eruptive stage is usually prolonged to four to six days.

The onset is sudden with chills. The temperature (Fig. 3[2) may rise

s P-3
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to 105°F to 106°F and isassociatedwith severesplittingheadache

and excruciatingpain in the back.No analgesiccan relievethispain.

The clinicalpictureis typical.Patientsare highlytoxic,restless,

anxiousand pale. On thesecondday,thewhole body has a generaliz-

ed flushand crythcma;petcchacmay be sccnon the skin,and areas

of cchymosis also appear. Hacmorrhages occur intothe mucous

membranes. Although subconjunctivalhaemorrhageisthe most com-

mon (Platel) haemon'hagcsalsooccur elsewhere(Fig.3/3). On the

thirdday, the whole skin exhibitsa finelytexturedmatted surface

and is velvety to the touch. In another 24 hours, the skin

resemblesdark purplevelvet.This ismost clearlysccn in the fair

skinned. Patientsbecome restless,breathless,and complainof heavi-

nessand paininthechest.They appeartobe awareof theirimpending

death and are consciousto the end. Death occursrathersuddenly

about the sixthday of fever. If the patientsurvivesa day or two

longer,the superficiallayersof the skinbecome raised,fluidcollects

uadcrncath,forminglargeblebs likethe blistersof burns or scalds.

The fluidwithintheseisserousor scro-sanguinous.Being very super-

ficial,cvcn the slightesttrauma islikelyto rupturetheseblebs and

the skinpeelsaway leavingextensiveraw areas.Though haemorrhagcs
occur intothe mucous membranes, death does not appear to bc the

resultof excessivebleezlingbut appears to be duc to toxaemiaor

viraemia. Surprisingly,none of the casesappearto developcerebral

hacmorrhage. This typeisinvariablyfatal.

The Earlyhacmorrhagictypeismore common inadults,88 percent

of allcases in our scdcs beingin personsbeyond 14 yearsof age.
Two-thirds of the cases were women, the pregnant being most sus-

ceptible. Of all smallpox cases in pregnant women, 16 percent were
of this type, contrasted with only 0.9 percent of non-pregnant females
and 0.8 percent of males of the fertile age group 15-44 years. Vacci-
nation does not seem to offer much protection against a fatal outcome.

Cases of this type occurred even among a few who had recently been
successfully revaccinated.

LATE HAEMORRHAGIC TYPE

This type is characterized by the occurrence o_ haemorrhages into
the skin and/or mucous membranes after the appearance of rash. The
term 'variola pustulosa haemorrhagica' used by Curshmann is rather

misleading, giving an impression that haemorrhages occur always into
the lesions, and the haemorrhagic manifestations occur only during

the pustular stage of lhe disease. Actually haemorrhages may or may
not occur into the lesions and haemorrhagic manifestations may occur

at any stage of the disease.
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The pre-eruptive stage in this type also may be prolonged to three
to four days. The temperature is usually elevated to 104°F to 105°F
(Fig. 3[2) with severe constitutional symptoms which continue unabated
even after the appearance of rash. The lesions, which start as macules,

soon become papules and thereafter are very slow to mature. They
may show haemo_'rhages into their bases giving them a 'flat'
apperance. Bleeding may occur simultaneously into the various
mucous membranes and skin, though the latter is less frequently ob-
served than in Early haemorrhagic type. The frequency of the
haemorrhagic manifestations in this type is shown in Figure 3[4. If the

haemorrhagic lesions are 'flat', they do not evolve beyond the vesicular
stage but flatten out and become black. In about 15 percent of cases,
lesions may mature into vesicles and pustules and take an ordinary
course. In these cases haemorrhages do not occur into the lesions but
only into the mucous membranes.

Death occurs between the eighth and tenth day of fever, About
90 to 95 percent of cases are fatal. Late haemorrhagic cases with
fiat lesions, experience a higher fatality rate than those with ordinary

lesions. Among those surviving, haemorrhages gradually resolve dur-
ing prolonged convalescence. However in the few survivals with the
flat type of lesions, scabs may form sooner resulting in a superficial
scarring, whereas in cases with the ordinary type of lesions, the usual
course is observed.

Like the Early haemorrhagic type, 80 percent of the cases occur
in adults beyond 14 years of age. There is little difference between

men and women in the frequency of occurrence, although pregnant
women are slightly more susceptible to this type also. Of all pregnant
women with smallpox, 6 percent experienced the Late haemorrhagic
type, contrasted to 2 percent of non-pregnant females and 2.1 percent
of males in the age group 15-44 years. Cases have been observed
among persons who have been successfully vaccinated not only in
infancy but a/so subsequently.

Whether Late haemorrhagic smallpox is a less severe form of what
we have termed Early haemorrhagic smallpox, or a more severe form
of non-haemorrhagic smallpox, has been a subject of controversy.
Dixon classified these under 'malignant', and considered the haemor-
rhages to be a complication. However, several characteristics suggest
that it is more closely related to the early haemorrhagic form, sharing
with it similar characteristics in respect o_ distribution frequencies with

reference to vaccinal status, age and sex, higher incidence in the preg-
nant and uniformly higher case fatality rates with the vaccinated as
well as unvaccinated. Additionally, Roberts and McKenzie and their
associates have clearly shown that the various blood coagulation defects
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found in this type are similar to those found in the Early haemorrhagic,

and not to thOse found in the non-haemorrhagic types.

FLAT VARIETY

The Flat variety is so called because the lesions flatten out and
remain more or less flush with the skin at a time when vesicles

normally form.

The pre-eruptive stage is about three t_ four days with the usual
constitutional symptoms which are fairly severe, and which continue
after the appearance of rash. There is a moderately extensive

enanth.em on the tongue and palate which may be confluent. A severe
enanthem on the rectal mucous membrane and elsewhere may also
develop.

The focal lesions are exceedingly slow to mature, and at the
papulo-vesicular stage a small depression is seen in the lesions on the
sixth day. By the seventh or eighth day they flatten out, and appear
buried in the skin (Plate 2). The majority of lesions have haemorrhages
into their bases and the central flattened portions appear black or
dark purple. Usually the lesions have an erythematous areola around.
They contain very little fluid, are not multilocular, and do not present

umbilication. No further evolution of lesions occurs and frank pustules
are rarely seen. In a few cases, however, some lesions, especially
on the dorsum of the feet and hands, may become pustular, while
on the body they remain as flat vesicles. Haemorrhages do not occur
except into the lesions. Because of the superficial nature of the lesions

even the slightest trauma may peel off the skin leaving extensive raw
areas (Fig. 3/5). When confluent lesions occur on the palm and soles,
the entire skin covering these areas may be peeled away, leaving raw
surfaces.

Often the rash may not conform to the classical centrifugal type
of distribution. Throughout the course of the disease the patient is
toxic and febrile (Fig. 3/2). Respiratory complications set in by about
the seventh or eighth day. The respiratory involvement may include
viral pneumonitis and sometimes frank pneumonia. The unvaccinated,
mostly children, develop an acute dilatation of the stomach about 24-48

hours before death. The usual day of death in this variety is between
the eighth day and twelfth day. A day or two before death, the colour
of the lesions also changes to an ashen grey (Plate 3), which along
with acute dilatation of stomach, is indicative of a bad prognosis.

In cases with a confluent enathem on the tongue and palate, the
mucous membrane sloughs and comes off like a sheet, leaving raw
areas. Similarly in a few instances, the rectal mucous membrane also

sloughs and comes off as a tubular cast, 12 to 18 inches long, im-
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m_liately before death. These cases pass blood and mucus in the early

stages of the disease indicating extensive involvement of the rectal
mucous membrane.

Among those who survive, scabbing may begin as early as the
thirteenth to sixteenth day and be complete by about twenty-first day.
The scabs are very thin and superficial (Fig. 3/6) and they separate
rapidly leaving very superficial scars. The scabs are sometimes so
minute, pin head in size, that it is very difficult to detect them. The
colour of the scabs, before they dry, is purplish, unlike those of the
Ordinary type which are dark brown. Perhaps this is due to the bleed-
ing into the base of the lesions.

This variety is more common in children under 14 years. Nearly
72 percent of the Flat cases in our series were children. Of the
total cases among children, 8 percent were of the Flat variety. There
is a slightly greater incidence of this variety in pregnant women. Of

all cases in the pregnant, 3.6 percent were of the Flat variety, con-
trasted with 2.4 percent among non-pregnant women and 0.9 percent
among men in the age group 15-44 years.

No case of the Flat variety was seen in persons who had both
primary vaccination as well as successful revaccination (cf. Haemor-
rhagic variety).

Depending upon the density of rash, this variety is subdivided
into three types; confluent, semiconfluent and discrete.

FLAT CONFLUENT TYPE

The Flat confluent type has all the characteristics described above.

The rash is confluent on the face, as well as on the extensor aspects
of the extremities. The patient is febrile and toxic throughout the
course of the disease, and invariably, has respiratory involvement (viral
pneumonitis), which is not usually amenable to antibiotic therapy. In
our series the case fatality rate was 100 percent in the unvaccinated,

and about 86 percent in the vaccinated. Death usually occurs on or
about the 10th day.

FLAT SEMICONFLUENT TYPE

The characteristics are the same as in Flat confluent. The rash

is confluent on the face and discrete on the extremities. In our series,

the fatality rates were about 95 percent in the unvaccinated and 60 per-
cent in the vaccinated.

FLAT DISCRETE TYPE

Nearly 30 percent of Flat cases among the vaccinated and 20 per-
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cent among the unvaccinated belong to this type. Lesions are fewer
in number and they are discrete on all parts of the body, but the case

fatality rate is equally bad among the unvaccinated, possibly lower
among those previously vaccinated although the number of cases in
this category is very few.

ORDINARY VARIETY

The term Ordinary variety is used to designate cases which con-
form to the usual description of smallpox cases. Patients experience
about two to three days of pre-eruptive fever, with constitutional
symptoms of varying severity. With the onset of the focal rash, there

is a general abatement of symptoms, thoaagh they may not completely
disappear, especially in the unvaccinated. The temperature tends to
fall, but may not reach normal.

Order of appearance of lesions

The lesions on the muco_as membranes (enanthem) are the first

to appear and they are visible on the tongue and palate, as minute
red spots, a few hours to 24 hours before the appearartce of rash on
the skin. Lesions may also occur lower down in the respiratory tract
but are not visible. Some cases, who complain of sore throat during

this stage, may be experiencing enanthem on the pharynx. However,
not all cases do develop enanthem.

The rash usually appears on the third or fourth day, as angry
looking fleabite-like macules on the face, especially on the forehead.
In about 10 percent of the cases, history reveals that the rash was first
seen not on the face but on the forearm or some other part of the
body. Lesions then appear in quick succession on the proximal por-
tions of the extremities, on the trunk, and lastly on the distal portions

of the extremities. The lesions appear in such quick succession, that
it is difficult to follow the timing of occurrence of lesions on the
different parts of the body, and rarely does a patient notice this order
of appearance and give. such a history. Within a matter of 24 hours
the whole rash appears and after that, normally no fresh lesions
develop.

Evolution of lesions

The enanthem rapidly evolves. The minute macules, which appear
on the second or third day, rapidly become papular and vesicular and
break down before the sixth day of the disease, (Plate 4), liberating
large quantities of virus in the discharges and saliva. By about the
12th to 14th day of the disease, they almost heal leaving a raw surface,
but with no further liberation of virus (?).
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Lesions on the skin, which appear as macules on the third or
fourth day of fever, rapidly become papular by the fifth day. Although
these are called papules they are really early vesicles and not hard
papules as in papular syphilides. The skin over them can easily be

split with an ordinary needle. By the seventh or eighth day they be-
come vesicles containing an opalescent fluid, which becomes opaque
and turbid in another 24 to 48 hours, and by tenth day of fever, all
le_ions are in the pustular stage. Though these are called pustules
they contain tissue debris, as a result of the extensive tissue destruc-

tion, rather than frank pus. From the tenth to the thirteenth day,
they mature and attain their maximum size. Usually on the fourteenth
day resolution starts and the lesions have a tendency to flatten in the
centre, The fluid then is slowly absorbed and, by about the eighteenth

to twenty-first day, the central portion hardens and finally a scab or
a crust is formed which later separates, leaving a deep, depigmented
scar. The period of this evolution varies from case to case depending
mostly upon the immunity of the patient. Evolution of the rash by
various stages is shown in Fieures 3/7 to 3/11.

Distributhm of lesions

The rash of smallpox has a characteristic centrifugal distribution
pattern (Fig. 3/12). It would almost seem that the patient, during the
stage of viraemia, had been fixed on a centrifuge with outstretched
limbs and spun. The rash is more dense on the extremities than on
the trunk; and, on the extremities, it is more dense on the distal parts

than on the proximal. On the face, it is more on the upper half than
on the lower half. There is no satisfactory scientific explanation for

this type of distribution, though several theories have been put forward.
However, in about 10 percent of our cases the distribution was not

centrifugal.
On the extremities, the rash is more dense on the extensor (dorsal)

aspect than on the flexor (volar) (Fig. 3/13). Similarly, it is more pro-
minent on the convexities (prominences) than in the concavities (hol-
lows) (Fig. 3/14). Even here, however, 10 percent of cases do not
conform to this pattern. Relatively, the apex of the axilla is free com-

pared to the folds. This is known as 'Ricketts' sign (Fig. 3[I5). This
is invariably positive, barring a few exceptions (Fig. 3[I6).

On the trunk, the rash is more dense on the back (Fig. 3/17) than
on the front. On the front, it is more dense on the chest than on the

abdomen (Fig. 3[18). In our series this contrast was not present in

about 20 percent of cases (Fig. 3/19). On the abdomen, the upper half
is more involved than the lower half. This is known as Gaspirini's

sign (Fig. 3]20). This sign was positive only in about half of our cases.
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The palms and soles are involved in a majority of the cases. Even
in mild cases, lesions can be seen on these areas (Fig. 3[21). Of the
two, the palms have been found to be more involved than the soles.

The mere presence of rash on the palms is not diagnostic of smallpox,
since such lesions sometimes occur among patients with varicella
(Fig. 3/22).

Individual characteristics of lesions

Lesions of smallpox are more deeply embedded 'IN' the skin
than those of varicella. They are raised and project from the surface
of the skin and feel shotty to the touch. They are circular in shape
(Fig. 3/23) (cf. varicella) and are multilocular with fibrinous threads
dividing the interior of the vesicles into several compartments (cf. vari-
celia). Loss of fluid tension, and retraction of these threads, results

in what is known as 'umbilication' (Fig 3/24) i.e., a dimpling at the
apex of the lesion (el. varicella). This umbilication is found in the

vesicular and early pustular stages. When pustules mature and the
fibrinous threads are destroyed, umbilication may also disappear.

The lesions usually have only a barely detectable erythematous
areola around (cf. the fiat type of smallpox and varicella). In a parti-
cular area, all the lesions will, more or less, be in the same stage of
evolution, although of different sizes (Fig. 3/25) (el. varicella). This is
due to the fact that in smallpox, the rash does not occur in crops.

However, upto the fifth day, because of the order of appearance of the
rash, there may be papules on the face and macules on the legs, and
similarly, after scabbing has started, lesions may be scabbing on the
face, but may still be pustular on the legs.

The fever, which shows a tendency to drop on the fourth or fifth
day when the rash appears, again rises by the seventh or eighth day
and continues to remain high throughout the vesicular and pustular

stages, until scabs have formed over all lesiolas. Respiratory compli-
cations, especially in the unvaccinated, develop on or about eighth day,
and they may be either bacterial or viral in origin. In fatal cases,
death occurs between the twelfth and eighteenth day of fever. Among
the survivals, scabs separate by the twentyfifth to thirtieth day. Scabs
c,n the palms and soles usually have to be separated with a needle. The
scars that are left on the body are initially depigmented and deep, and
are more or less permanent.

In our series, 70 percent of cases among the vaccinated and nearly

88 percent among the unvaccinated were of the ordinary variety. There
is no significant difference in the distribution frequency in relation to
age and sex. The case fatality is about 3 percent in the vaccinated and
about 30 percent in the unvaccinated.



Plate 4. Confluent enanthem on the tongue in an
Ordinary Discrete Type
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3/4. Frequency of occurrence of haemor-
rhages in Late haemorrhagic type
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3/'5. Extensive raw areas as a result of the pealing of the skin

over the superficial lesions in a fatal case of Flat variety

3/6. Superficial scabs and sc_trs in a case
Flat variety



Plate 2. Fiat Variety of Smallpox in an Unvaccinated
Child--8th Day of disease



3/7. Evolution of lesions -- 4th Day of
disease -- Maculo-papular rash in a case

of Ordinary variety

3/8. Evolution of lesions--5th Day of disease
--Papular rash in a case of Ordinary variety



3/9. Evolution of lesions -- 7th Day of
disease -- Vesicular rash in a case of

Ordinary variety

3/10. Evolution of lesions -- 9th Day of
disease -- Pustular rash in a case of

Ordinary variety



Plate 3. Ashen grey coloration of lesions before
death in _t Flat variety of Smallpox



3/11. Evolution of lesions -- 14th Day of
disease -- Mature pustules with tendency

to scab in a case of Ordinary variety

3/12. Distribution of lesions--Typical Centriiugal distribution



3/13. Distribution of lesions--More dense on
Extensor surface than on Flexor

3/14. Distribution of lesions -- More dense
on Convex surface than in Concavities



3/'15 Distribution of lesions--Positive Rickett's sign

3/16. Distribution of lesions -- Atypical
-- Negative Rickett's sign



3/17. Distribution of lesions on the trunk--More dense on
the back (above) than on the front (below)



3/18. Distribution of lesions on the trunk --More dense on the
chest than on the abdomen

3/19. Distribution of lesions on the trunk-
Atypical -- Equally dense on the chest and

abdomen
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3/20. Distribution of lesions on the trunk--Positive G_spirini's
sign

3/21. Scabs in soles of the feet
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3,/22. Lesions in the palm in a case of Chickenpox

3/23. Characteristics of lesions--Deep, Circular and Umbilieated




