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Part 1I.

A GENERAL ACCOUNE OF THE SICKLE OELL

TRAIT AND SICKLE CELL ANAELTA.

IHTRODUCT IOk,

The sickle cell trait is a hereditary constitutional
anemaly of the blood probagbly limited to those of African
descent. It is transmitted by either sex as a dominant
lendelian characteristic and characterised by the tendency
of the red blood cells, when deprived of oxygen, to assune
a peculiar oat, hollyleaf or sickle shspe, (plate, I). The
majority of the people exhibiting this trait are symotomless
but in certain cases a haermolytic amaemia developes and when
such an anaemia occuré it is called sickle cell anaemia. It
must be emphasised that the sickle cell trait is a supposedly
harmless anomaly of the blood, whereas sickle cell anaemia
is a serious pathological condition.

The reported incidence of the sickle cell trait in the
African native is much higher than in the American negro.

It would appear, howewver, from the literature that sicicle

cell anaemia is rare in Africa and comuon in the United States
of America. The present author was also of the opinion that
sickle cell anaemia was rare in Africa and, in a publication
in association with two medical colleagues, was responsible

for the statement that the sickle cell trait wag of no
practical clinical importance in the group of 255 Gold Coast
villagers examined, COLBOURﬂE’ EDINGTOL & HUGHES (1950).

The incidence of the sickle cell trait in the 255 villagers

was reported,in the paper mentioned above, to be 22.4%.



It wag therefore considered important to investigate this
condition and to attempt to determine the significance of

the sickling phenomenon as a cause of morbidity and mortality
in the Gold Coast Africarn.

The present paper is the result of two years further
work on this problem, undertaken while the writer was
attached to the Medical Research Institute, Accra, Gold
Coast. The investigation fails naturally into four parts:

1. ) Surveys of the population in the Accra District of
Gold Coast to determine the incidence of the sickle cell trait
and of sickle cell anaemia.

2.) An investigation of all patients suspected to be
suffering from sickle cell anaemia. referred for examination
to the writer by medical colleagues.

3. ) An investigation into the incicence and significance
of the target cell in peripheral blood smears of Africans in
the Accra District.

4. ) A survey of the autopsies performed in the Gold
Coast Hospital by the writer to discover if the sickling
phenomenon was a cause of mortality.

The original investigation as planned did not include
Part 3 above, but the characteristic feature of the first
case of sickle cell anaemia diagnosed by the writer was the
presence of numerous 'target cells' in the vperipheral blood
and sternal marrow smear. (PLATE 2. )

This introduced the additional factor of the signii'icance

of the target cell as DAMESHEK (1940) and SCHIEBER (1945)

AW



PLATE 1

ERYTHROCYTES "HIGH HAVE BEEN //ASHED 10 TIUSS IN NORMAL
SALINE, SHOWING OAT, HOLLY LEAF AND SICKLED CELhS V1THIN
5 MINUTES //HEN MIXED WITH AN 18 HOUR BACT. COLI CULTURE

PLATE 2

SMEAR OF PERIPHERAL BLOOD OF JLA. SHOV/ING NUMEROUS TARGET
CELLS. ( CASE REPORT NUMBER 1, APPENDIX C.) +700



5
had déscribed a haemolytic anaemia clinically indistinguishable
from sickle cell anaemia (apart from the sickling of the red
blood cells) in which they considered thatlthe causal agent
was the target cell. DALESHEK named the condition Target
Cell Anaseria. This first patient might well have been
suffering from 'target cell anaemia' with sickling of the
red blood cells a coincidental finding or, on the other hand,
this might be a true case of sickle cell anasemisg. Accordingly
it was considered necessary to investigate the incidence
and importance'of the target cell in the peripheral blood
of Africens in the Accra District of the Gold Coast.

It is stated in COLONIAL RESEARCH (1949) that the
coﬁdition which has been described as sickle cell anaemia
can be recognised in Uganda as being malarial anaemia in
’persons harbouring the sickle cell trait. Case and autopsy
reports have accordingly been given in full in this
dissertation as it is felt that the reader must be given
every opportunity to criticise the diagnosis of sickle cell
anaemia arrived at in a district where malaria is hyper~
endemic.

A historical summary and a review of the literature are

also included in the first part of this paper.



AISTORICAL  SUMMARY.

As the present investifation was performed in Africa
the history of the sickle cell trait and of sickle cell
anaemia in Africa is given separately below and excluded
from the general historical reviewe.

GENERAL HISTORICAL REVIEW.

LT
Lavi

Elliptical human erythrocytes were described by HAYE]
(1899)e The brothers SERGENT (1905) described ‘corps en
demilune' in peripheral blood smears and demounstrated that
these cornuscles were not artefacts. BRULPT (1908) also
noted the nresence of 'demilune' cells in malaria and
considered that they were vacuolated giant corpuscles.
LANGERON (1911) claimed that these cells could be produced
in rats and guinea pigs by injecting massive doses of lead
acetate and considered that the sickled cells were the
result of toxic action. This work has never been confirmed.

It was in 1910, however, that HERRICK described a type
of anasemia in a negro youth from the YWest Indies in which
the red blood cells were peculiarly elongated and sickle
shaped. A gimilar type of anaemia was reported Tfrom
Virginia the following year by JASHBURH (1911). A third
case was reported by COOK & LEYER (1915) and EulBL (1917),
studying the erythrocyteé from this case, was the first to
note the changes occurring in the erythrocytes in sealed
moist preparations of the peripheral blood. It was also noted

that the erythrocytes of the patient's father behaved in



a similér manner. The possiblity of a familial condition
was considered. MASON (1922) reported the fourth case and
first called the condition Sickle Cell Anaemia.

The real understanding of siclile cell anaemia, however,
datés from 1923 when SYDELISTRICKER and his colleagues
performed the first autopsy and TALIAFERRO & HUCK described
the sickling phenomenon as a dominant Mendelian characteristice
In the same year both HUCK and SYDERSTRICKER demonstrated
that the disease was not a rarity and noted tiat the
erythrocytes of apparently normal negroes might sicizle.

In the following year SYDENISTRICKER (1924, 464, 465)
described latent and active forms of sickle cell anaemia.
Considerable confusion reigns in the literature of the next
decade as many writers did not grasp the fact that the
sickling phenomenon could occur in the blood of an otherwise
normal negro. In 1926 COOLEY & LEE suggested the term
sickleemia for the latent type of sickle cell anaemia, HAHN
(1928) suggested the term 'sickle cell trait'. These are the
terms which have been most commonly used in the literature

to denoted the harmless form of the sickling aberration.
Various other terms have been susgested to distinguish the
sickle cell, the sickle cell trait and sickle cell snaemnia.
GRAHAM & McCARTY (1927) suggested meniscocyte, meniscocytosis
and meniscocytaemia and HAHW & GILLESPIE (1927) suzgested
drepanocyte, drepanocytaemia and drepanocytic anaemis
respectively. The same authors noted the importance of

anoiiaemia in the production of sickled cells and suggested
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that the presence of reduced haemoglobin was responsible for
the phenomenon. In the same paper the first splenectomy in
the treatment of thé condition was recorded, although this
had been su; _ested as a possible rorm of treatment by
SYDENSTRICKER in 1924.

The first bone changes on radiological examinaﬁion were
noted by GRULEE & ROSE and reported by COOLEY, WITWER & LEXE
(1927). CASTANA (1925) reported the first case in a
European and COOK in. 1930 first drew attention to the
cerebral manifestations which might occur in sickle cell
anaemiae

It is of interest to note that O'ROKE (1936) noted
sickle cell anaemia in.lé out of the 178 deer Le examined,
and PONDER 41945)‘recoréed the same phenomenon in the elk.

Apart from improved techniques in the detection of the
trait and amplification of the clinical and pathological
findings little new emerged in the understanding of sickle
cell anaemia until NEEL in 1947 suggested that sickle cell
anaemia might be a homozygous manifestation of the gickle

~cell trait. A further advance occurred in 1949 when ITANO &
PAULING reported electrophoretic differences in the behaviour
of the sickle c¢11 anaemia haemoglobin when compared with

normal haemoglobine These reports will be discussed later.
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AFRICA

The history of the sickle cell trait and of sickle cell
anaemia in Africa lags sadly behind that of its American
counterpart. ARCHIBALD (1925) recorded the first case of
sickle cell anaemia in Africa and from that date until 1942
there are only six reported cases of sickle cell anaemla
available in the literature, and three of these are by one
author SMITH (445,446 & 447). The annual medical reports
of the various African colonles are not, however, included
in this statement as they appear to have escaped the attention
of all previous writers. A number of references are availlable
in the annual medical reports of Higerié and the Gold Coast.
The incidence of the trait was first noted to e high in
Africa in 1936 GOLD COAST (199) and in the same report it
was stated that there was no particular reason to consider
the sickle cell trait dangérous.

Since 1942 the volume of literature has increased
éonsiderably. The majority of writers stress the high
incidence of the trait in Africa and the low incidence of
sicklie cell anaemia. ROBINSON (1945) was the first to
describe the rapid method for detecting the trait utilising
bacterial cultures. ( PLATE 1). ALTMANN (1947) demonsirated
that the normal erythrocytes were not destroyed more rapidly
than usual when transfused into a patient suffering from
sickle cell anaemia. LEHMANN & RAPER (1949) noted the marked

tribal variations in the incidence of the trait and BEET (1949)




.
studying the genetics of the sickle cell trait in a Bantu
tribe, considered that the homozygous theory of the
inheritance of sickle cell anaemia was correct. LEAMANN (1951)
considered that this was most improbable.

On the whole the reports from Africa are confusing and
Ythe part that the sickling phenomenon plays in the appalling
morbidity and mortality rates of the African has yet to Dbe

assessed.
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REVIEW OF 7THE LITERATURE

As zlready mentioned much confusion exists in the
earlier literature on sickle cell anaemia as many writers
did not recognise that sickling of the red blood cells could
occur in an otherwise normal individual. A few writers still
consider that the sickling phenomenon should always be
considered a potential cause of morbidity and BAUER (1940)
suggested the term 'sickle cell disease' and considered that
versons harbouring the supposedly harmless trait might
exhibit symptoms and signs due to blockage of blood vessels
by sickled erythrocytes in situations where local anoxaemia
had occurred following_circulatory stasis. The evidence

.
in favour of this view 1is unconvineing and is not generally

accepted WINTROBE (1947). There is no doubt, however, that

1 t

sickle cell anaemia has been well named A Great Hasguerader
WINSOR & BURCH (1945, 530). It is accepted that the
symptomatology, pathological findings and clinical signs
described in proven cases of sickle cell anseiila are many‘
and varied. These nave been adequately described by

WINTROBE (1947) and, as they are referred té later in this
paper, are not discussed further in this review. Agreement
on’ the aetiology of sickle cell anaemia, however, has not

yet been reached. The literature on this problem is therefore
discussed in some detall under various headings in the
Tollowing paragrapiis and in the writer's discussion of the

results of the investigations reported in tuis thesis.
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THE  TNCIDELNCE OF THE SICKLE CHELL TRATY

The éickle cell trait is coniined exclusively to the
Hegro race and the presence of the sickling puenomenon in
the blood of a white person is evidence of legro ancestry
EDITORIAL, J. AMER. nED. ASS., (1947). The blood of 3,688
non-negroes in various parts of the world has been exauwined
and the sickling phenomenon has never been detected (Appendix
A). OnAthe other hand the sporadic occurrence of the sickle
éell trait and of sickle cell anaemia has been reported in
the white race in 64 instances.* The majority of these reports
concern patients of Italian, Greek or Sicilian descent and
it is suggested that the possibility of negro ancestry in
the distant past cannot be excluded. CHORZZIS (1951), however,
reported 15 patients suffering from sickle cell anaenila
in a Greek village of 6,000 inhabitants. This fact, in the
writer's opinion, throws doubt on the accepted statement
that the sickle cell trait in a white person is definite
evidence of negro ancestry and the fubtier investigations
promised by the above mentioned author should be illuminsting.
It is also of interest to note that SILVERSTR0HI « BIANCO
(1946) have reported a congenital type of haemolvtic anseiiia

( % 12; 50; 74; 79; 84; 89; 90; 9

SH
183; 208; 207; 217; 305; 306; 334
402; 434; 435; 430; 50l; 5083 51

100; 106; 165;
; 307; 3553 379;
03 518; 536. )
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in Italians in which a mixed inheritance of the sickle cell
trait and Cooley's trait has Dbeen found.

The incicence of the sickle cell trait throughout the
world is shown on ilap 1. The recent report of tie trait
occurring in Southern India, LEHHANN & CGUTBUSH (1952),is not
included. The detailed figures are given in Appendix A,

It is at once apparent from the map that the incidence of the
trait is much higher in East,West and Central Africa than in
the Americas. GRAHAWM & McCARTY (1930) suggested in America
that sickling might be of ethnological importance and urged
workers abroad to investigate this problem, but it was not
until 1949 that LEHWANN & RAPER drew attention to the marked
tribal differences in the incidence of the trait in Africa
and digscussed its bearing on ethnology. The incidence of the
trait varied in different tribeé from O.2% in the South
African Bantu to 86.8% in the Lutomi tribe in Uganda.

HODGES (1950) stated that the incidence of sickiing
increased with the dilution of the 'pure' ne.ro by small
amounts of white blood. In the writer's ovinion Map 1
contradicts this statement and would tend to prove that the
sickle cell trait has its highest incidence in Cential
Africa and decreases in incidence in direct proportion to
the admixture of other tribal or racial groups. As the
aetiology of sickle cell anaemia is not yet fully elucidated,
any conclusions drawn from the incidence of the sickling .eue

in a community must be purely conjectural. It follows that






the etimnological importance of the sickle cell trait cannot
be accurately assessed until its importance as a factor in
mortality is known.
The incidence of the sickle cell trait has been
reported to be ;
A). Higher in the younger age groups. BEET (1947),
FINDLAY ET AL (1946) and SWITZER (1950).

B). Similar in all age groups. LEHMANN (1951),

12.

MCGAVACK & GERMAN (1944.), PARENT (1950), RAPER (1949),

WATSON (1948) and COULBOURNE ET AL (1950).
C). Lower in the younger age groups. MACKZEY (1949).
The incidence of the trait has not been found to be

significantly raised in any specific disease.
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THE TiCIDENCE OF SICKLE GQELL AJARNTIA.

The incidence of the sickle cell trait has been easy to
assess but it has been found impossible to assess the
incidence of sickle cell anaemia either in America or Africa.
No statistically significant figures are available in the
literature.

The incidence of sickle cell anaemia to the sickle cell

trait has been variously reported in America as :

1 :' 2 (approx.) WINSOR & BURCH (1945,530);

1 : 2.4 NERA (1943); 1 : 5 OGDEN (1943);

1 : 9 DIGGS BT AL (1933); 1 : 15 HENDARSOW & THORIISLL
(1946);

1 : 40 SYDENSTRICKER (1924, 465 ) ; and

1 : 71 SWITZER & FOUCHE (1948).

There is obviously great disparity in these figures, but
they do prove that sickle cell anaemia is relatively coimmon
in America when it is remembered that approximately 900, 000
negroes in the United States of America exhibit the trait.
BEACHEM ET AL (1950). McGAVACK ¢ GSRMAN (1944, considered
that sickle cell anaemia was the most common primary blood
dyscrasia in negro hospital patients in the Southern United
States.

On the other hand, sickle cell ansemia is considered to
e rare in Africa in spite of the fact that the incidence
of the trasit in the African native may be more than double
that of the Averican negro. ROBERTSON =T AL (1947) estimated

the incidence of the anacimia to the trait in West Africans
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to be 1 : 151. LIURRAY LYON (1944) stated that many hundreds
of cases in ¥West Africans were tested for the trait and the
incidence was 20%. 1In only a few instaices, however, had
the men any symoptoms or disability. HACEEY (1949) saw only
one case of sickle cell anaemia in Dar es Salaam when
investigating the incidence although it was estimated that
there were 8,000 trait posifive Africans in the arca.

GELFAND (1944) stated in his text book 'The Sick African'
that he had never seen a case of sickle cell anaemia in the
African native. CULLINAN (1946) discussed medical disorders
in East Africa and not only did not mention sickle c«ll
anaemia, but found that the incidence of diseases of the
blood was higher in European personnel than in tiie African
native. RAPER (1946,586) stated that the sickling sberration
was much less to be regarded as a cause of morbidity amongst
Africans than it was amongst negroes in the Unites States

of America and elaborated this theme in a further publication
RAPER (1950). WILLIAMS (1938), discussing child health in
the Gold Coast, did not mention the trait or the ansemia

as a probable cause of morbidity in children and stated that
acute rheumatism was remarkable for its rarity which leads

to the conclusion that the typical haemolytic crises of
sickle cell anaemia are indeed rare. The rarity of the anaemia
in Africa has been emshasised by other writers. BEIT (1947);
LEHMANN (1951); TEXBIRO (1844); TRINCAO B AL (1950);

JELLIFFE (1952); EDITORIAL (1952).



On the other liand, SKITH (1943) estimated the incidence

of the anaemnia to the tirsit to be 1 : 5 in lilgeris and since

[y

this investigation was commernced two papers have been publishied
tending to discredit previously published work which as
emphasised the rarity of sickle cell anaemia in Africa.
FOY BT AL (1951) in Kenya, described no cases but stated
that there were 4 cases of sickle cell anaemia in the 13
trait positive Africans examined. It was also stated that
the anaemia was commonest among infants and ncwborn babies.
This statement, however, cannot be accepted ag it has been
shown that the neonate is probably proteéted ageinst sickle
cell gnaemia WATSON (1948,514). LAMBOTTE (1951) stated
that 6% of trait positive Africans in Leopoldville suffer

I
from sickle celil anaemi%but, although the paper is reasonable
only one case of sickleianaemia was described in detsil and
the truth of his statements could not be sssessed. ’

It is of interest to note that, of the 161 recorded
cases from Africa, detalls have been given in only 69 and
included in these 69 reports are three Indian, two wihite
and one Arsb patient. The total cases of sickle cell anaemia
reliably reported in the African native is thus 63 which
is a surprisingly low figure when it is realised that there
are probably ten million trait positive natives in Alrica.

The apparent difference in the incidence of sicliie cell
anaemla in Africs and Aserica was noted by eGAVAUK « GLRJAN

4 < k) (L) - .
(1944) and they su_.gested that the admixture of white and

v
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[0}

negro blood might be responsible for the anaemia. RAPER

(

tlie most likely explanation of the anparent discrepancy in

=

950) discussed this theory and considered that it was

incidence.

The distribution of reported cases of sickle cell anaemia
is shown on lap 2 and details are given in Appendix 3. “The
distribution of reported cases in the United States of
America has purposely'been omitted in view of the many
hundreds reported from that country. WINTROBE (1947) has
mistakenly stated that cases of gickle cell anaemia have
been revorted from Algeris. The reference given is SIITH
(1933) who reported the cases in guestion from Ligeris.

ABBASSY (1951) has perpetuéted this error.
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THE  INHIRITAICE OF SICKLE CELL ANARLTA

It is accepted that the sickle cell trait is inherited

as a lLiendelian dominant cheracteristic. TALTAFZERC <& HUCK

(1923) and BEET (1949,41). UEEL & VALE.T {1947, and
NEEL (1949) suggested that there existed one gene which in
the heterozygous condition resulted in the sickle cell trait
and in the homozygous condition in sickle cell anaemia, tne
counterpart of Cooley's trait and Cooley's ansemia in the
Méditerranean. This was a most attractive theory and was

- supported by DANESHEX in an EDITORIAL (160) and by 3:40 (41)
‘in,1949. There are, however, many reporis in the literature
of authenticated cases of sickle cell anaemia in wiilch
'neithér or only one of the pétient‘s parents sickled.

WATSON (1948,514) discussed this problem and councluded that
Neel's theory was not well supported factually. LEHLANLN
(1951) reviewed the African literature and arrived at the
same conclusion. In 19561 NZEL investigated 76 family
groups and haematological investigations were performed on
465 individualse. He concluded that the observations were
not definitely comvatible with the heterozygous-homozygous
theory of inheritance and stated that this theory might
recuire to be modified. Two exceptions to the rule that

both parents of a child with sickle cell anaemia or omne

parent of a child with the trait must sickle were discovereds.

In view of these exceptions tue following wossible

explanations were given :-
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(c) =i anaemia may be due to a single senc
with an uninown genetic Tfactor.
(@) an evparently normal parent may contribute a

ickle cell gene to one or more of his offs»nring

in conseguence of a wmutation.

THE HFARIOGLOBIN T SICKLAWMIA AND SICHLE CoLL  ANALLTA.

Mew Tacts on the aetiology and inheritance of sickle cell

anaemia have been brought to 1ight by recent work on the
structure and behaviour of normal and sickle cell hzemoglobine

TROUGHT (1932) showed that the normal haemoglobin of th

- newborn diffecred from that of the adult and persisted Tor at
least one month after birth and‘diséppeared by 18 weelks.

JATSON (1948, 514) exemined 226 newborn Negro infants and found
hat 19 sickled. The sickling of the red blood cells in the
infant differed cousiderably, however, from that of the adult.
It was found that the red cells sickled much more slowly and,
that, using the most efficient metliods of detection, the

mean percentage of cells sickling in the 19 infants was 11%e.
In the adult 100% of the red blood cells sickled. 11 infants

were folloved up over four months and it was found that

the percentage of siciled cells gradually increosed to 0.

It was considered that this investigation indicated

that the low percentage of sickled cells in the blood of

neonates was due to the presence of foetal Liae o lopin snd
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was a protective measure against the low oxygen tensilon
ocecurring in utero. SCOTLT ET AL. (1948) also described a

oregsion of the siciling

cuantitative and qgualitative
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phenomenon in newborn negro infants.

It would thus appear that the newborn infant should
not suffer from sickle cell anaemiae There are only two
reporté in the literature of sickle cell anaemia occurring
under the age of 4 months.* COHEN ET AL. (1947) described
sickle cell anaemia in a Puerto Rican girl aged 1 month.

Only 80% of her erythrocytes sickled at the end of 24 hours

and the blood of neither of the parents exhibited the traitl.

Death occurred 6 hours after a laparotomy and, in the writer's
opinion, the autopsy findings were not convincing. FRAZIER
& RICE (1950) described a haemolytic anaemia occurring in

a 19 day old negro infant. Only 40% of the erythrocytes

gsickled on the 35th. daye.

On the other hand SINGER ET AL. (1951) stated that foetal
haemoglobin was found in normel infants up to £ years of agee
They studied 60 individuals with the trait and 36
suffering from sickle cell ansemia. The haemoglobin of the
60 trait carriers behaved normally on alkali denaturation,

whereas the haemoglobin of the 36 cases of sickle cell

* HZLDRICH, F.J., J.Pediatries, 39, 90, (1951)
has recently revorted a third case of sicikle
cell ansemia in a newborn infant but the author
has been uneble to consult the papers




aneenia was resistant. It was suggested that, in contra-
distinection to the papers of WATSOH & SCOTT mentioned above,
in siclkle cell ansemis Toetal haemoglobin (i.e. resistant to

alizali denaturation) might versist into adult life.

PAULING ET AL (1949) reported differences in the
elecﬁrophoretic behaviour of normal and sickle cell anaemia
haemoglobin. The haemoglobin molecule in sicile cell anaeumia
was found to carry more positive charges than tiie normal
haemoglobin molecule. It was therefore considered that the
chemical affinity of this molecule was high and that one en
of the molecule was able to form a bond with the ogposite
end of &hother. A pseudocrystallisation thus occurred which
twisted the red blcod cell out of shape. The presence of
oxygen prevented this clamping of the molecules. The
haemoglobin from carriers of the trait appeared to be a
mixture of normal and sickle cell anaemia haemoglobin.
Differences'in normal and sickle cell anaemia haemoglabin
have also been reported by ITANO & PAULING (1949) and HARRIS
{(1950).

WEBLLS & ITANO (1951) found that, in 42 trait positive
negroes examined, 24-45% of the total haemoglobin was
sicklevcell anaemia haemoglobin and the remaining 55-76%
was normal. In 3 patients suffering frowm sickle cell
anaenia 80-95% of the total haemoglobin was sickle cell
anaenla haemoglobin and only 5-20% was normal. This was
gonsidered evidence that all shades of clinical veristion

between the harmless trait and the severe anaenia might
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exist. It was also considered that this was evidence rather

apeainst the simple homozygous theory of the inheritance
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of sickle cell anaemnia and the possibility of a quantitative
type of inheritance as well as a qualitative should be
considered.

KAPLAN and hie colleagues in 1951 described a third
type of haemoglobin occurring in sickle cell anaemia and
claimed that this haemoglobin 111 was inherited as a
fendelian dominant and was responsible for a benign form
of' sickle cell anaemia. This work has not yet been
confirmed.

As has been shown in the foregoing paragraphs, the
mode of inheritancé and the aetiology of sickle cell anseniia

are still undecided.
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TED LECHANISM OF HAELQOLYSIS Iii SICKLE CRil AUABLIA.

The following abnormalities have becn described in
sickle cell anaeniia. |

g. ) Sickling of the erythrocytes occurs when the
oxygen tension of the blood falls. The critical tension
has been stated to be 40-45 mm. Hg. SCRIVER & WAUGH (1930).
The majority of the erythrocytes revert to a discoidal form
when the blood is reoxygenated but a small percentage may
fail to do so.

. ) The haemogplobin is abnormal. (page 18).

c. ) The life span of the red blood cell irom a patient
with sickle cell anaemia when transfused into a normal
iﬁdividual is much shorter than normal. HNormal red blood
cells when transfused into a patient suffering from sickle
cell anaemia survive normally. ALTMANN (1947), GALLENDER
& WICKEL (1947) and SINGER ET AL (1948, 443).

d. ) The osmotic fragility of the sickle cell is decreased
but the mechanical fragility is increased CALLENDER & |
NICKEL (1949), HARRIS (1950) and SHEN ET AL (1949).

From these observations the explanétion of the
haemolytic process in sickle cell anaemia would thus
appear to be the relatively simple process of anoxia
producing sickled erythrocytes which are then dealt with
by the reticuloendothelial system and by intravascular
fragmentation of the erythrocytes abnormally sensitive
to mechanical trauma. In practice, however, this simple

explanation has not suificed and the literature sbounds



with conflicting statenents.

FIFDLAY ET AL (1947) and HELDERSON & THORIELL (1946)
found that flying had no adverse efiect on trait positive
individuals. One of Henderson's patients, sulfering Ifrom
sickle cell anaemia, withstood the lowered oxygen tension
effected by ten minutes at 16,000 feet better than normal
controls. The exact oxygen tension of the blood was not
estimated out DAVIS (1944) found that the mean venous |
oxygen pressure at 20,000 feet was 19.8 nm. Hg. REINHARD
ET AL (1944) and TINSLEY BT AL (1949) noted that oxygen
a&ministration of varying duration up to 20 days had an
adverse effect on patients suflfering from sickle cell
anaemia. The haemolysis was not arrested and haemopoiesis
was depressed although the degree of intravascular sickling
was lowered.

DIGGS (1932) discussed the blood picture in 74 cases
and stated that sickled cells in a plood smear were the
exception rather than the rule. SIHGER & ROBIII (1948)
found that there was no correlation between the nwiber of
sickled cells in the preparation of the rapidity and degree
of sickling present and the presence of either the trait or
the anaemia. Other authors Lave claimed that, as the rea
blood cell ages, it sickles more readily and does not
revert to the ﬁormal shape when reoxygenated. LOmDON =D AZ
(1949), by the use of H156 labelled glycine, considered that
the red blood cells were destroyed in an indiscriminate

manner rather than as a function of their age.

23
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MURPHY & SHAPIRO (1945) studied the pathology of
éickle cell disease and congidered that the diverse symptoms
and signs were explained by mechanical blockape of the smaller
blood vessels by sicicled erythrocytes with conseguent
thrombosis, infarction and fibrosis. The haemolytic
manifestations of the disease were due.to lysis and
resolution of these multiple thrombi. Thromboses of blood
vessels were the most constant pathological finding in
sickle cell disease. ~PRATT THOMAS & SWITZER (1949), however,
considered that thronbi were the exception rather than the
rule.

PONDER (1951) considered that stasis, anoxia, the
accumulation of metabolites and local tissue lysins might
be responsible for the haemolysis. o satisfactory
ﬁexplanation however has been given which will account For
the continuous haemolysis and sudden acute episodes found
in sickle cell anaemia. As previously stated, lowering the
oxygzen tension of the blood has had no adverse erffect on
patients sulfiering from sickle cell anaemia so there wouid
appear to be some additional factor responsible for the
haemolysis. It is interesting to note that JOSEPHS (1938)
reported that the injection of normal plasma or of a protein
Tree plasma concentrate reduced thé rate of blood destruction
in patients suffering from sickle cell ansemia. KAPLAY (1949)
confirmed these findings but the erfect was transitory and
tended to peversal with repeated injections. There may thus

be in sickle cell anaemia lack of an undescrived anti-
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haemolytic factor in addition to the sickling phenomenon.
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Part II.
SURVEYS Or THE POPULATION IN THE ACCR

DISTRICT OF THE GOLD COAST.

Part II of this paper records the results of surveys
performed on selected groups of the population in the Accra
District of the Gold Coast. Expediency rather than choice
determined the groups selected for investigation. It is,
unfortuﬁately, most difficult to survey a random sample
of the population of the Gold Coast. Illiteracy, polygamy,
superstition and <family reticence are factors which reguire

endless patience to overcome. Consequently grouns had to

be chosen which were easily accessible and over which some
control could be exercised. The groups investigated are
listed below.

8. ) 327 inmates of a Boy's Industrial School.

D.) 428 students and nurses in training.

c. ) 200 school children.

d. ) 123 pregnant patients suffering from anaemia.

e.) 417 mothers and 384 newborn babies.

f.) 125 hospital patients.

An attempt was also made to examine children under the
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age of 5 years attending the children's clinic. This was
unsuccessful as thé number defaulting was high.

Tn addition to the groups listed above 255 villagers
had already been examined (vpage 1).

he groups are not strictly comparable. The first three
(a,b, and c¢) are compsesed of ‘'healthy' Africsns and the
second three (d, e, and ) of hospital patients. The method
of invesfigation varied with each group and these variatlouns
will e descrived separately as they occur. In all cases
however, the rapid bacterial method ROBINSON (1945) was
utilised to detect the vresence of the sickle cell trait.
Haemoglobin was estimated by Sahli's method using two
haemoglobinometers which were afterwards kindly calibrated
by Dr. J. V. Dacie at the Postgraduate kiedical School,
Harmmersmith, and by Dr. J. N. Marshall Chalmers at Ste
Georges Hospital. The packed cell volume, when recorded,
was estimated by centrifuging oxalated’venous blood
(Wintrobe's method) in a haematocrit tube at 3,000 revs.
pver minute for 30 minutes. Similarly red and white cell
counts were performed in three sets of commercial pipettes
which were checked against each other and against normal
individuals (Buropean). They consistently gave similar
results and it is not felt that grave inaccuracies have
resulted.

It was hoped that the investigation of these STOUDS
would reveal not only the incidence of the sicicle cell

trait in the population but also the incidence of sicikie



cell anaemis. The diagnosis of sickle cell anaemia in
the Gold Coast African is not a simple task. The '%ormal'
values of the Gold Coast African in clinical medicine are
unknown. The writer, in conjunction with Drs. i.dJ.Colbourne
and 1.H.Hughes (COLBOURGE ET AL., 1950), in an attempt to
discover‘the 'normal' clinical findings, thoroushly
investigated a village of 255 inhabitants in the Scuthern
Goid Coaste The infirmities from which these villiagers
suffered were truly appalling and are shown in Table I.

TABLE I.

THE PERCINTAGE TINCIDENCE OF DISEASES 1IN A VILLAGE
OF 255 INHABITANTS.

Condition. % Incidence.

Ancylostomiasis. : 52

Ascariasise. 76.
Enlergement of the liver. 53
Enlargement of the spleen. 46,
Guinea worm infestation. 52
Kalarial parasitaemia. ‘ 32
Signs of malnutrition. 206
Schistosomiasise Q. -
Streptocerciagis. 2le
Yawse ' 75.
Herniae. 10.
Sickle cell trait. 22

The blood counts, haemoglobin and haematocrit values
fell much below the normal standards for Britain. lialaria,
liver disease, malnutrition, ancylostomiasis and bilharzia
infestation are all capable of causing an anaemia and may
all be found in one individusl. The haematological findings
in Africens suffering from anacmia may thus not be clear

cut. In one individual there may be present both a
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haemolytic factor (melaria) and a macrocytic factor (liver
disease and malanutrition) in addition to an iron deficiency
(ancylostomiasis and schistosomiasis). The writer thus had
difficulty in deciding the criteria necessary for the
diagnosis of sickle cell anaemla.. It was decided primarily
to rely mainly on the history given by the individusl and
to investigate thoroughly all cases in which a history of
recurrent attacks of joint pain, vague ill health or
jaundice was given. In addaition individuals showing more
than 4% of target cells in peripheral blood sinears were
investigated as DIGGS & BIBB (1939) found these‘cells
without exceptioﬁ in the 47 cases of sickle cell ansemia
they investigated.  On further investigation sickle cell
angenia was not diagnosed unless the following criteria
were fulfilled. |

1. ) Sickling oflthe erythrocytes.

2.) Signs of increased hsemolysis in the peripheral
blood with a persistently raised reticulocyte count.

3. ) Lack of response of the haemolytic anaemia to
antimalarial therapy.

4. ) Absence of any other condition which might be
resppnsible for the haemolytic anaemia.

5. ) A low erythrocyte sedimentation rate and lack of

resnonse of the joiht pains to salicylate therapy.

The method of discovering patients suflering from
sickle cell anaemia employed in these surveys is open to

criticism but, in the one girl in whom sicile cell anaemia
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was diagnosed, the history was dramatic and was not
simulated by any of the other individuals examined and
questioned. It should be noted that acute rheuwnatism 1s
extremely rare in the Gold Coast, if indeed it occurs at
all.

The result of the investigation on the significsnce
of the target cell in the peripheral blood smear is described

in Part IV of this thesis.

8. ) 327 INIMATES OF A BOY'S IHDUSTRIAL SCHOOL.

Three hundred and twenty seven inmates of a Boy's
Industrial School were examined. The ages of the hoys
ranged from 12 to 24 years and 25 Gold Coast tribes were
represented. A history was taken and a clinical examination
performed on each boy. The haemoglobin content of the blood
was estimated and also tested for the sickle cell trait.

In addition peripheral ﬁlood smears (thick) were examined
for the presence of malarial parasites and the number of
target cells in thin smears enumerated. A specimen of stool
was examined microscopilcally. The results of the
investigation are shown in Table II. The incidence of the
target cell is not includéd in the table and will be

discussed later.
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TABLE IT
THE  IHCIDEHCE OF THE SICK E CELL TRrarl™ I 527
JOiS AYD THE RESULTS OF 1t Iﬁ“F'TIGAT;UES
PERWORLED IIT THE TRAIT POSLLI[D AUD TRALT [uGATIVE
GROUPS.
Investigation «Sickling .Sickling . Total. .

Pos1t1ve. Negatives.

Number examined 48 (14.7%) 279 337
dean Hb. in G. /100 11l.4 11.3

ml. blood. L o ) B
Splenic enlargement. 12 (25%) 60 (22%) T2 \22%)
Liver enlargement. 2 (4%) 38 (14%) <0 (12p

Malarial parasibes 14 (29%) 60 (22%) 74 (22%)
in blood.

Ascariasis. 8 (17%) 54 (19%) 62 (19%)
Ancylostomiasis. 6 (12.58%) 28 (10%) 34 (10%)
History of joint il il Lil

pains (recurrent).

From the above table it will be seen that the findings
in the group of boys examined varied very slightly in the
sickling positive gnd negative groups. The rhaemoglobin values
were similar. A history of wvague generalised pa ins is comuon
in the Gold Coast African.s Two boys in the sickling nositive
group who gave this history were thoroughly invectigated.

Malarial varasites were present in the peripheral blood

and their symptoms ceased abruptly with antimelarial
treatment. A history of severe recurrent joint palins

simuleting the hacmolytic crises of sickle celil oomemia wos

not obtained in any instarce and sickle cclil enaemia was not

diagnosed in the group of trait positive borys exaniineds
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The blood of 428 gtudents and nurses in treining vhose
ages varied from 16-26 sears wag examined for the _reseice
of the sickle cell trait, tiie hLaesoglobin coateut was
estimated and a history was taken. The findings are shown
in Table III.

TABLE IIT
i
HATNOGLOBIN COHTENT OF THE BLOOD I 39438

FEMALE ATD 85 MALE STUDEITS AND HURSSS  IH
TRAIIIEG. ,

THE I#CIDEHECE O THE SICELE C=LL TRAIT ALD
I

.Blckiing . Bickiing . Yotal .
positive. nezative.

Females. 78 (22.7%) 265 345
ean Hbe in G./100 12.9 12.7 12.8
ales. ) 12 (14%) 73 . 85

lMean Hb. in G./100 13.1 13.4 13. &
mle Dlood.

It will be seen from the table that the haemoglobin
values of those who exhibited the trait did not differ
from those who ¢id not. A history of recurrent joint pains
was not obtained but in 6 instances a history of recurrent
vague 1ll health was given and, of theze 6, the trait wes
detected in one individusl only . Tuils was a sirl ased
2G4 years and the haematological findings were not those of
a haemolytic arngemla. The blood Hahn was positive and it

was considered that yaws wes probably responsible for her

-
<

comnlaints.
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In conjunction with Doctors !..l.Hughes =zndé ... 4.
Sariries 200 Ga schoolchilliren bvetween 9 and 13 Jjears oOf
age were exzamined. A history was taken and a full cliunical
clinical eﬁa11natlon perforined. ‘The laboratory examinations
performed were similar to those already outlined in
para;rach (a) page 29, The writer was rosponsible for the
investigations concerning the sicikle cell trait asnd Table

IV illustrates the findings

TABLE IV

xieal

THE PINDINGES IN 100 QIRLS AND 100 30YS SHO. W
IN  SICKLING POSITIVE AND CKLING NEGATIVE UHOUES.

. 100 Girls . 100 Boys .
Sickling Sickling Sickling = Sickling
negative. positive. negative. positive.

Total (200) 8% 17 g1 19

Haemoglobin G./ 12.6 12.0 11.8 12. 8
100 ml. blood. -

Hepatomegaly 20 3 T 7

Splenomegaly 19 3 21 2

ilalarial 26 4 49 1e
parasitaemia

A history of recurrent joint pains was given by one girl
( A.I. ) and she was considered to be suffer ng from sicikle
cell suacinia. A full report of the investigations nerforvi.ed
on this girl is given in Appendix C ( Case Report ihumber 15,.
Thus in the 200 schoolchildren examined, the incidence of

the siciile cell trait was 18% and one girl was Found to be

ha
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suffering from sickle cell aneciiiae It will be feen Trom
the table that neither enlargevent of the snpleen or liver

-

nor the resan heeroglobin value of the blood nn the Ttrait
nogitive schoolcuildren were of value in the detection of

sickle cell anaemice.

do ) THE SICHLE CHLL TRAIT AD AnAbitsa IH PRGGLALCY

In an atterpt to discover thwe iuportance orf the sickling
phenomenon as an aetiological factor in ansemla in pregnancy,
the blood of all patients admitted to the antenatal wards
of the ﬁaternity Hospital , suspected to be suifTering from
anaemia, was exanined fqr'the pregence of tne traif and o
full haematological investigation performéd.

123 consecutive patients were examined of whom 30 (24%)
vere primigravida.

The enaemia was classified according to méan corpuscular
volume and mean corpuscular haemoglobin concentrgtion. The
normal range of li.C.V. was taken to vary from 7D To S0 CcU.
micra and the terms microcytic, normocytic and macrocytic
were besed on these figures. Similarly the normal .i.C.Hb. Gonc.
was talten to be from 28 to 34 per cent. defining the terms

hypochromic and orthochromic. The findings are shown

in Table V. mnage 34.
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Yo case of gickle cell anaemia was detected in tiese
patients and it is of interest to note that the incidence of
the trait was only 7.5 nmer cent. It is considered, Lowever,
tiiat the mumber exesiined was too small ror this low incidence
to be statisticslly significant.

o comparsble figures have been found in the literature
on the types of anaemia of pregnancy in West Africaens.
ihen these findings afe compared with those of GUSLEL ¢ ULl
(1948) in cases of‘anaemia in adult Africans in Silerre
Leone,the incidence of normocytic orthochromic anasemia
conforms fairly clogcely. The incidence of macrocybic anaemia
in the present series was 26% and microcytic 10.6% viiich is
8 reversal of the incidence foun@ in Sierre Leone where
microcytic anaeﬁia was found to be three times asg conmion
as macrocytic. This can be explained by the selected group
on which the present findings wore obtained.

It would avpear from the figures ian Table V that the
sickie.cell trait does not predispose to anaemia in pregnant
women. QOther Tfactors have, however, to be taken into
consideration and the implications of this iavestigation
are discussed later in this thesis following the report
of 8 autopsies on pregnent women in whom the sickling

phenomenon was thought to be the cause of deatli.
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€. ) THE SICKLE CoLL TRATT I 417 LOTIIERS
AND 384  EOHNATES.

All mothers and babies delivered in the lLiaternit;
Hosnital, Accra during the last 5 monthis of 19350 were
exanined for the presence of the sickle cell trait. In
addition, a history was taken from each mother and the
haemoglobin content of the blood estimated. An attempt
to obtain cord blood from each newly born infant was
unsuccessful as specimens were sent spasmodically by the
African midwives. It was thérefore necessary to examine
the peripheral blood of infants on the first day.of lifee
The blood of stillborn infants was consequently not
examined in all casese. There were 04 stillbiriths,
including multiple pregnancies, and in only 10 instances
was the cord blood examinede. In these 10 babies the
Plood was negative for the sickle cell trait.

413 mothers were examined and the trait wag present
in 75 (18.2%)s The 413 mothers gave birth to 448
children of whom 384 were born alive and the erythirocytes
of 71 (18.4%) sickled.

The results of the.investigation are recorded in

TABLE VI.
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TABLE VI

THZ  DESULTS OF 9HE IMVESTIGATIONS PLERACZILED O
e s it et e e

4153 OTHERS  AHD 684  nEOLATES CORRELA w1WH

THE PRESENCE OR  ABSZLCE OpF THE SICHLE C:Lb

TRATT IE THE LATERNAL BLOOD.

.Sickling .Sickling . Total. .
negative positive
mothers. mothers.

Mothers examined. 538 75 413
Wumber of primi- 157 (47%) 39 (52%) 196 (47%)
aravidae. i y o ‘
Humber of multi- 181 (53%) 36 (48%) 217 (53%)
gravidae o . o
Multiple pregnancies 25 ( 7%) 8 (11%) 55\ 8%)
Stillbirths. 54 (16%) 10 (18% 64 (16%)
Babies born alive. 311 73 384

WMean birth weight 2,880 G 3,010 G.
of babies.

liean Hpe. in G. /lOO 11.9 12. 2
mle blood.

The number of primipara in the sickling positive group
of mothers was slightly higher but the percentage of stillbirths
was less. In this same group the weight of the babies was
greater than the weight of those in the sickling negative
group. In the group of mothers examined there was no evidence
“that the presence of the sickling phenomenon influenced
adversely the mother or the newborn child.

The 181 non-sickling multigravida had given birth to
525 children, 167 (88%) of whom had died and the 56 sickling
Positive multigravida had given birth to 129 cuilldren, 32
(26%) of whom were dead. The feitility rate of the Former

group was 2.9 and of the latter S.8. It would tuus asoear
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that, in multigravida, the sickle cell trait does not have
a deleterious effect on Tertility. Also the children born
off these mothers are not any more likely to die in
childhood than are the children of the non-sickling gsroup
of multigravida. The history of 52% and 26% of children
born in each group not surviving to adult 1ife may seem
unnaturally high to practitioners with no tropical experience.
It has préviously been calculated however, that, in the
Gold Coast, 40% of children born do not reach adult life
COLBOURNE, EDINGTON & HUGHES (1950).

None of the mothers examined gave a history su.gestive
of sickle cell anaemia.

THE EFFECT OF THE SICKLE CiLL TRAIT IN THE

The sickle cell trait was detected in 71 Dbabies. 41 of
these babies were born of sickling positive mothers and 50

o

of sickling negative mothers. 44 were males and 27 were
Tfemales and the mean of tueir respective birth weights was
sligiutly nigher than the mean of their non-sickling brothers
and sisters.s Of 5 sets of twins, Dboth sickled in three and
one twin only in two insténces. )

‘The percentage of red blood cells sickling in the
newborn varied from 0.3 to 48 whereas in the mothers all the
erytirocytes sickleds It must be emphasised that the rapid
’bacterial nethod was constantly useds An attempt was nade

to follow up the sickling positive Dbabies but this was Found

to be impossible in the majority of cases owing to the
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disinterested non-cooperation of the African motliers.
6 neonates however, were followed up ror periods oFf & to
10 weeks and it was Tfound that the vercentage ol siciuled
cells in the periphersl blood increased with age thus
confirming the findings of WATSON (1948,514). It would
appear that the presence of the sickle cell trait in
the blood of the newborn baby does not influence the
birth weight and there is no evidence that such an infant is
more likely to be stillborn. As few of the peri-hecral
erythrocytes were found to sickle in the newborn, it is
unlikely that a newborn baby could suffer from sickle cell

anaemiae.

f.) THE SICKLE CELL TRAIT IN HOSPITAL PaTIixiTs.

-

85 hospital patients, suffering from either a respirstory
or hepatic condition, and 40 blood donors were examined
for the presence of the trait or the anaemia. 21 (16.8::)
exhibited the trait and no history of recurrent joint vains
was obtained. Lvidence of a clironic haemolytic anaemia was

not obtained in any of the 21 trait positive individuals.

SUMBARY OF PART TII

The blood of 2,255 Africans has been exauined for the
presence of the sickle cell trait. BSickling was present in
407 instances (18.1%). The findings are sumarised in Teble

VII.
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Llo significant difference in the incidence of the turait in
age or sex groups was noted. The incidence of the trait
in the 621 hospital patients‘examined was 15.8% which was
less than the incidence found in the general nopulation.

Although only one case of sickle cell anaemia was
diagnosed in the 2,255 Africans eXamined, this does not give
the incidence of sickle cell anaemia in‘the population. As
previously stated it is most difficult to exemine a random
gample of the population of the Gold Coast and in this
investigation the age group 6 months to 8 years was
unavoidably neglegted. It can be stated that, {from the
investigations performed, no ill effects were attributed to
the presence of the trait in 406 out of the 407 Africans
exhibiting it.‘The implications of the investigations
described in Part II of this paper are discussed further

on page Tl.
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SIGKLE CELL AJABLITA TN THE ACCRA DISTRICT

OF 1B  GOLD COAST.

LT ODUCTTON

Sickle cell anaemila has been diagnosed in 25 instances. In
5 patients however only one examination was possibles. These
5 patients are consequently not considered in the review

of the cases although the haematological findings have been
includcd in Appendix C in which detailled case reports of
the remaining 20 patients have been given.

The following methods of investigation were emoloyed
to discover the 20 patients suffering from sickle cell ansemia.

1) One natient was discovered on the routine surveys
of the populakion discussed in Part II of this thesis (page
32)

o) Patients in the Gold Coast Hospital, in whom a
sickling test had been requested and found positive, were
examined. 60 sickling positife patients were investigated
and 4 were conslidered to be suffering from sicklé celil
anacrilae

3) Patients in the Gold Coast Hospital snowing many
target cells in the'peripheral blood smear on which routiune

..

(€S

J

Ea)

Terential counts were being verformed were examined.

50 vnatients were investipated and 2 were considercd to De
suffering from zickle cell anaemia.
The remaining 13 caces were discovered in satients

susvected to ve suffering from a haenmolytic anaemia wio



wepe referred to the author for investigation by medical
colleagues.

2 of tae

e
(@)

patients exhibited microaneuvrysis OF the
retinal vessels, signs nreviously unreported in sickle
cell anaemia. These findings were published by EDIHGTON «
SATKTES (1952). The case histories and clinical Getails
of these 2 patients have been included in Appendix C and
considered in this review.

MRTHODS EBMPLOYRED IN THE INVESTIGATIOL.

Specialised laboratory investiiations are not available
at oresent in the Gold Coast. It was not possible to perform
investigations recuiring the use of a colorimecer. TLe
faecal urobilinogen output or haemolytic index could 0t
thus be estimated.

The majority of the haematologilcal methiods emoloyed
have already been described. ( page 26). Reticulocrtes
were counted by the coverslip method using an alcoliolic
gsolution of dbrilliant cresyl blue. 500 cells were counted.
Target cells were enumerated on a thin blood suesr stained
by Leishman's methods. 500 cells were counﬁe& by moving
trensversely across the centre of the smear aud the perceatage
of tarzet cells to the nearest whole number calculateds.
Serun bilirubin wvas estimated by the use of a Lovibond's
comparator. Coombs' test was perforned using diied cati~-
human globulin serum suponlied by the sinistry of Healitn
Blood Group Zeference Laboratory. ihe ertirocyte sedinentation

+ rac Nyesrtavmmac 3 B - A JUE R TR e Ny PRI
Fave was performed 1n the msnner described by L. Tw0BRE (1047 ).
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o correction for ansemis wag made.
The bromsulphalein excretion test was perforied with
a dosage of 2 mgme/ kilo. and blood was withdrawn at the end
of 30 .iinutes. An alkalinised portion of the serum was
compared with prepared known percentage standardas and
acidified serum.

REVIEY OF 20 CASHES OF SICKLE CELL ATAN.TA.

% females and 17 males representing 6 Gold Coast
tribes were considered to be suffering from sickle cell
anaemia. _(See Table VIII.)

TABLE VITII.

THE AGE AND BB GROUPS OF 20 OCASES OF
SICKLE CELL AIIAENTA.

SeXo - 0-5 . 6""10 . 11“"20 . 21"'50 ° 51—’20 ° OveI‘ .

JISe YIrSe YIT'Se JISe YrsSe 40 yrs.
ales (17). - 3 8 4 1 1
Females (3). - 2 - - 1 -

Examination of the families :
In only 5 natients was it possible to examine both

parents and they all exhibited the sickling phenomenon.

In another patient one parent was available for exswination

and thie erytirocytes also sickled. Kone of the pesrents were

found to be suffering fr icl 1 i 2o sibling
1 suffering from sickle cell anasemia. 23 siblings

were examined and 5 were considered to be suffering pom

sickle cell anaemia. & of the 5 caces were in one Familvy

oL

(A.L.Case Report iumber 15; and o fourth child in this



ramily was considered a probable case. The results of the
examinstion of the families agreed with the hiomoczygous
inheritance theory discussed ih the review of the literature
on wage 17.

Previous iistories :- n )
The previous history in all cases apart from 3. 4. (Case Report

Nﬁmber 5) was strikingly_similar. A history of severe recurrenﬁ
attacks of pain in the larger‘joints of the libs was given.

‘The Tirst attack had occurred in 'infancy' in 12 insbances

and the latest onset of the attacks occurrcd at the age of

7% years. The nunber of attacks per year varied Tiom
'continuous' to nil (J.A.H. Case Report Humber 6 who stated

that the attacks had ceased at the age of 35 years). 1In

9 instances it was stated that the attacks hsad become less
severe as the patient became older and in 10 instances the
attacks of joint pain were associated with cold weatlier.

Cold weather was considered a possible factor in precipitating
the acute enisodes of sickle cell anaemia by GRAHAW (1924)

and BERK & BULL (1943). WINTROBE (1947) does not mention

that sickle cell anaemia may become less severe witi age.

In the old Coast, however, cold weatlier is associabed with

the rainy season and with an increase in the mosguito

population and a correspoiding increase in malarial infestation.
KIISELY & BLOCH (1942) described massive intravascular agglut-
ination in vivax and falciparww m-laria with local
haemoconcentration and tissue anoxaemis resulting from the
clumping of the erythrocytes. They revorted similar Tindings

in the one case of sickle cell anacmia exaiinci. dalaria way
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thus soct as the "trigger' mechanism in precipitating a crigis
in sickle cell anaemiaz. Intravascular sickling could be
produced by the local amoxzaemia caused by the moliarial onarasite
with resultent increased stasis, increased sickling and a
further increase in the local tissue anoxaemia. A viecious
circle would thereby be establisheds The history of a
decrease in the number of attacks as the patient becomes
older 1s also compatible with the theory that malaria may
be a precipitating factor in the crises = tie attlacks
lesscning in freguency as the patient's premunition immunity
to malaria de&elopes. It is tentatively suggested that
in the Gold Coast the association between cold weather and
the acute episodes of sickle cell anaemia are in all
probability associategwith the greater incidence of
matarial infestation found during the rainy seacone.

Symptomatology := ,
7 out of the 20 patients were not complaining at the time

of examination. The symptoms complained of in order of
freguency were :-  joint pains (11), fever (¢), nausea (9),
headache (B5), abdominal pain (4), pains in the liubs &),
pain in the chest znd lumbar pain (2), weakness (2), yellow
eves (2), eye complaints (2), dizziness (1), leg ulcer (1
and palpitation (1) In general the symptoms comolained

07 are those usually described in the literature. “he eye
complaints were howvever, unususl and nicroanecurysis of Lthe

retinal vesscls were found in the 2 patients with eye

complaintse.



tilie type

i
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W b & ) )
11 of the »patients were asthenic and resesdled

of habitus described by JILSOR « BURCH (1944) with o short

!ru

- -

trunk end long slender limbs and fingeirs. owor’ skull
vas noted in o paﬁients and mongoloid features in &.
Jaundice was noticeable in 9 and scars of leg ulcers in
Active leg ulcers were present in 1 patient only. The
elbow joint was swollen in 1 patient aﬁd the small joiats
of the fingers in another.
The heart was considered to, be enlarged ciinicelly in
5 patients. Systolic bruits were present at the mitral
area in 4 and pulmonic area in 1 patient. The hlood
pressure was consistently low. The incidence of cardiac
complications in this series (254) is lower than that
usually reported andkfigures as high as 95% have been
recorded WINSOR ¢ BURCH (1945,529).
inlargenent of the lymph glaends was not a striking
feature although cervicsl glends were palpable in' 8 patients.
The liver and spleen were palpgble in 11 =nd 15
patients respectively.'The diagnostic importance of
enlargement of the liver or spleen in the Gold Coast African
ig difficult to assess. 'Lormally' in children the liver
may be nalnaole in 58% and the spleen in 86%. In adults Lhe
gures are lower and are in the region of 21% and 94.
respectively. COLLOURIE, ELILGUON & HUGHES (1550). The

splecn in sicizle cell enaemia is enlerged in tihe youn_cr

o 0

ege groupe and diminisnes in size with the prourcss of tie
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disease until Tinally only a ffbrosed remnant may be
found. The soleen in races living in a hyperendemic

malarial area follows a similar course but the histologilcal
anpearaices are different and the small fibrosed snleen of
sickle cell anaemia is not seen. In the writer's opinion
1o reliance can be placed on enlargement of the spleen or
liver as diagnosticbpoints in sickle éell anaeriia. in che
Gold Coast African.

As already noted 2 patients revealed aneurysuis of
the retinal vessels and tortuous and dilated retinal vessels
were noted in a further 4.

Blood Findings:=-
The types of anaemia found in the 20 cases of sickle cell

anaemia are shown below.

Normoeytic orthochromic 7.

won hypochromic 4.
Macrocytic orthochromic 1.
won hypochromic 4
Hicrocytic orthochromic 3
wou hypochromic 1.

These findings are discussed later. The haemoglobin varied
from 4.0 to 14.2 G./100 ml.blood with a mean of 10.1G., the
packed cell volume from 14% to 41% with a mean of 31% and
the white blocd cells fromb,400 to 25,300 per cu.mmi. with
a mean of 11,800.

The most striking and constant feature, however, was
the presence of numerous target cells in the thin blood
snears of each patient. ‘he nuiber varied frow 32 - 87%.

(See plates 3, 4, 5). Siciled or oat shaped cells vere

seen in 10 instences and nucleéated red cells in 14. “he
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L1l sinea

t

« 0of A.B. (Case kepoft swber 14 ) containew more
nucleated red cells than winite. Anisocytosis and
nwoikilocytosis were features of the severe cages onlya
he reticulocytes varied f.om 3.4 to 25x and the serun
pilirubin from 0.8 to 14 mgme.per 100 ml. blood. The Goomnibs '
test was negative in the 9 instances in which 1t weas
performed. Howell Jolly bodies Were seen in & instoiices and
Cabot's rings in one. The erythrocytes were in all
insténces more resistent t6 hypotonic saline than normal
controls. The E.S3.R. varied from 3 to 40 mm. in the nour.
The haematological findings in these cases agree closely
with the reported findings of DIGGS & BIBB (1959) vho
reviewed 44 cases. The procedure with theileast nuaner
of‘variables in routine haematology is the pacized cell
volume. Unfortunately in sickle cell anaemia the reverse
ig trues The rapidity and degree of sickling vafj from
_patient to patient and the replacement, in varying proportions,
of the flexible biconcave disc by a rigid oat or sickled
shaped cell cannot bﬁt influence the packed cell volume
(author's observation). This change also influences the
sedimentation rate of the erythrocytes which is slow in
sickle cell anaemia. ALTLA.L (1945), BUNTING (193%) and
DIGES & BIBﬁ (1939). The varistion in the types of hscmolytic

neemia disgnosed can be cuplained by this varigoility of

5}
o

the packed cell volume from wiich the absolute values, used

in the classification o the anaemia, are calculated.



TEE XA THATICH OF  WHE  BUHE

TablelX illustrates the Tindings in ¢ patients in
whonr sternal marrow osuacbure was periormeds.  YiRe narrow
in 211 cases was of thii consistency and wmarrow Iragments
could not be satisfactorily separated from blood. The
recorded results are therefore those of the ‘haemomyelogram’.

{

Gi8)e At

“J

[€2]

T,

The nomenclature adopted was that of

l_

least 500 cells were counted and the results are sinowin

S

in percentages. The cells enumerated under the headlng
Ylacronormnoblast! resenpled superiicially the megaloblast
but the nuclear chromatin was clunped in blocks =nd could
not be mistaken for the fine network arrangement of the
true megaloblast. . In certain instances the differentiation
between the cell térmed the macronormoblast and t..e
megéloblast was difficult but in no instance could any of
the nucleated red cells be definitely termed megaloblastice
Sickled erythrocytes were rarely seen in émears and
target cells were much more common althougii in no case
did they apnproach the numbers séen in the perinheral blood
smears (Plates 6 and 7). liucleated red cells were never
seen to be sickled in form in direct smears although it
is known that they are capable of sickliﬁg. DIGES & BI3

and JATSON

Malarial parasites were not detected in any of the
marrow smears. In all cases a normoblastic hyver-lasia was

present ; the myeloid-erytlroid ratio varied from 1.6 : 1 to
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PLATE 6

STERNAL MARROW SMEAR OF M.A. SHOWING TARGET CELLS, A
PROERYTHROBLAST AND NORMOBLASTS. CASE REPORT NUMBER 1.

PLATE 7

STERNAL MARROW SMEAR OF D. 3. SHOWING- SCANTY TARGET CELLS
AND EARLY NORMOBLASTS. CASE REPORT NUMBER 2.
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Rezdiology - ) 3
Radiolozical changes which were considered to be due to

- L

sickle cell anaemia were found in 9 of the 17 patients who

]

vere Xrayede

The radiological changes in sickle cell anaenila have
been discussed by a number of authors *.

Two mechanisms are thought to be involved in their
nroduction.

2. ) Hyperplasia of the bone marrow producing non=-
specific lesions which have been described in other haemolytic
anaemias, the most important being Cooley's.

b. ) Lesions produced in bone by the blockage of blood
vessels by sickled erytihrocytes with consequent iﬁfarction.
Lesions due to hyperplasia of the bone marrow were
seen in 9 patients and inferctive lesions were present in

3. (Plates 8,9,10 and 11).

Absence of a well defined outer table of the skull
with perpendicular trabecular striations radiating outwards
from the inner table, siving the 'hair on end' appearance,
was the most common lesion and was seen in 8 patients.

A generélised mottling of the ribs with trabeculation in
the direction of the long axis and enlargement of the heart
were seen in 2 instances. Changes in the femora were unoted
in 4 patients and in the tibias and fibula in one.

* 69, 82, 142, 144, 210, 211, 929, 38, 274,
o < 'nie) P eaYrd re 3 I -
5047’ .’_295’ ,096, OO(), UCE)’ 040, 4:00’ 505.



PLATE 8

RADIOGRAPH OP SKULL OP D.B. SHQ./ING ’'HAIR ON END'’ APPEARANCE*
OASS REPORT NUMBER 2.
PLATE 9

ANTERO-POSTERIOR AND LATERAL VIE/S OP THE LEFT FEMUR OP D.B.
ILLUSTRATING AN INFARCTIVE LESION. ACCENTUATED GROWTH LINES
CAN ALSO BE DISTINGUISHED. CASE REPORT NUMBER 2.



PLATS 10

RADIOGRAPH OP CHEST OP D.B. SHOWING ENLARGEMENT OP THE
HEART. OSTEOPOROSIS AMD INCREASED TRABECULATIOH OP THE
RIBS CAM ALSO BE DISTINGUISHED. CASE REPORT HUMBER 2.



PLATS 11

RADIOGRAPHS OP THE BONIS OP BOTH LOWER LEGS OP D.B. SHOWING
OSTEOPOROSIS AND INCREASED TRABECULATION. CASE REPORT NUMBER 2.
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Treatment :-
Antimelarial treatment, consisting of mepacrine hydroculoride

Ol Ge tedese. Tor 5 days followed by nroguanil Osl Ge tT.de
s« for 5 days, was given to 17 patients without relief and
crises occurred in 2 patients who were on suppressive
oproguanil therapy. Salicylates and aspirin did not relieve
the joint pains nor arrest the condition. Liver and iron
therapy had apparently no eifect on the snaemia.

Splenectomy was advised by the author in £ patients
for the mechanical relief that was felt would follow the
removal of the grossly enlarged spleen. ( D.B. and A.B.).
The surgeon, however, considered that, inview of the poor
results of éplenectomy in sickle cell anaemia recorded in
the literature and the absence of readily available blood
for transfusion, the risks involved were not justified.

It has since been discovered that D.B. Case Renort dumber 2
died some months after discharge from hogpitsl. The cause
of death could not be ascertained as no medical officer

was in attendance and the parents had,no doubt, recsorted

to 'native medicine' in view of our failuré to cure the
condition.

It was considered that the various treatment described
above had no efiect on the course of the disease in any
natient.

liany drugs have Dbeen prescribed in sickle cell aisgemia
but few,if any,have proved of value. DIGGS (1934) revieved

the literature and personally treated 7 cases of sickie cell



anaemia. Iron, copoper, liver, and hog's sto.acl were
therapeutically valueless. LURPHY < SHAPIRO (1945)
confirmed tiese findings and added antilcosgulants, blood
transfusion and galicylates to the list. Oxypen theraly
has also been reported to have little effect on the crises
of sickle cell anaemia HUGHES ET AL (1940) and TURRA (CE &
SCHUABEL (1952). LEIVY & SCHHABEL (1932) and TOHRALCE &
SCHHABEL (1932) considered that the administ.ation of
alkali and potassium sulphocyanate relieved the crises an
GREK & PINDLAY (1951) considered that oxygen inhalation
combined with nicotinic acid given intravenously was of
help if administered early in the acute crisis.

Differential Diagnosis :=
20 patients have been investigated and a clinical 'triad'

Of & history of recurrent joint pains, many target cells
in the peripheral Dlood smear and sickling of the erythrocytes
has inveriably been associated with gigns of increased
haemolysis in the periphefal blood. In the writer's opinion
three irmporatant conditions have to be considered in the
differe#ntial diagnosis. These are acute rheumatic fever,
a chronlc haemolytic anaemia due to malaria and so-called
'iiediterranean Anaemia'.

The absence of a history of sore throat, nalvable
nodules, joint swellings or evidence of valvular disease
of the heart with, in msny instances a normal sedimentation

rategliminates the possibilit,; of this condition being a



to galicylate therany.
HMalarisl parasites were detected in the blood of only
4 patients and theye was no haematologicel or sympiomatic
regponse to antimalarial tihierapy in any of the 20 paticnlts.
In addition in 5 instances the spleen was not palvable and
the history of recurrent joint »nains given by these 20
patients was striking and was not simulated by any of the
many hundreds of Africang examined and guegtioned -~ all
of whom were developing or had developed their oremunition
immunity to malaria. From these facts it is fellt that
malaria can.be excluded from the list of possible diagnosese.
Tt is difficult to exclude Cooley's anaemia as,
apart from the sickling of the erythrocytes, sicllie cell
anaemia and Cooley's anaemia may present an identical blood
picture in fixed films. Illany patients showing target cells
in the peripheral blood smears were invegtigated, however,
and in no instance was the syndrome described in these
20 cases found in the absence of the sickling phenomenon.
Finally it is condidered that the case reports recorded
in Appendix C conform to the reéognised descrioptions in

the literature of sickle cell anacmise.




Part IV

THE SIGHIFICANCE OF THE TARGET CELL IX

PERIPHERAL BLOOD SHEARS.

The target cornuscle was Tirst described in sickle
cell anaemia By HADEN & ZVANS (1957) as the 'lexican hat'
cell and is a constant finding in the peripheral Dlood
films of patients suffering from siclile ccll anaemia DIGGES

& B3IBB (1989). A number of authors have attributed a

haemolytic anaemia to the presence of this cell in the blood

DAMESHEK (1940), WINTROBRE BT AL (1940) and SCH:ZIBAR (1945)
The target cell is also the characteristic cell of
liediterranean anaemia. DAMESHEK (1940) considered that

-

these cells wight be the result of a hereditary delect of
red cell production. The present author wag ebtruck by the
many target cells seen in the peripheral blood £ilm of

the first patient who was considered to be suffering from
sickle cell anaemia {Plate 2). Was this patient suffering
from target cell anaemié with the sickling of the red blood
cells a coincidental finding ? On thelother nand, SLaGuR
¢ ROBIN (1948) considered that there might be an additional

4.7

gstructural alteration of the anaenia cell in sickle cell
anaemia in addition to the sickling process. .ight this
additional Tactor be the tarcet cell and might the venorted
rarity oi sickle cell gnaeils in Africa be due to the
rarity of‘the tercet cell in Afvlca ?

The following parasrsois pive an account of the

investigations performed in an atternot to suswver these

55
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questlonse.

A preliminery examination was performed on 165 "healthy!
boys aged 8-18 years to determine the incildence of the
target cell in peripherél vlood smears. The method
employed to detect and count the target cells has slready
been described on page 43. 61 of the 165 boss shovied
target cells in the smears and the percentage orf target
cells varied from 0.02 to 8le I, however, tie significant
level of target cells in the periphieral blood smear was
taken to be 4% as suggested by DANESHEK (1940), a very much
lower incidence was obtained. Table X shows the nuaber of
indivicuals showing more than 4% of target cells in
peripheral blood smears in 527 normal Africans, 157 Africass
exhiviting the sickle cell trait and 25 Africans suffering
from sickle cell anaemia.

TABLE X.
THE NUMBER OF INDIVIDUALS SHOWING MORE IHAW
4% OF TARGET CELLS IH PERIPHERAL BLOOD SiEAR
IN 704 EXALTHATIONS.
GrROUP . NON7SICKLING . SICKLARKMIC . S.C. AWAENMIA .

Humber Target Iiumber Target iumber Target
examined Cells examined cells examined cells

Boys 360 61 67 14 14 14
Girls 838 8 45 3 4 4
Adults 84 4 45 - 7 7
Total 527 73 157 i 25 2O
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In addition 50 hospital patients whose blood slides
showed many tar_et cells were examined (page 42)e Hhey were

-

found to be suffering from many diffevent disezses and

,_
[

were suifering Ffrom gickle cell anacmia. Unly 2 of the
11 parents of children who were suffering from sickle cell
anasemia showed target cells in the peripheral vlood Filim.
From Table X it would appear that the iacicence
of the target cell in those with sicklaemia coes not differ
from the incidence in those with normal erytirocytes. ‘he
incidence of the terget cell is higher in the younser age_
groupss There is no evidence that the target cell is
inherited from the parents in sickle cell anaemia and no
patient has been found to be suiffering from a hsemolytic
anaemia in whom the peripheral blood film showed many
target cells in the absence of the sickling phenpiienoil.

The tsrget cell was found to be a striking feature in
the peripheral blood films of all patients suffering from
sickle cell anaemia.

DISCUSSION

The number of children in the general population
exiibiting target cells in peripheral blood films is
surprisingly highs. Target cells have been described in iiany
conaitious in the literature #=. It would apoesr that these
cells are found normally in a certain nwiber of Gold Coasth
Africans. The writer is inclined to agree witli LUSIT/ (L945)

* 28, 51, 119, 180, 174, 206, 301 and 498.



who stated that this cell was non-specitiic.

It's presence in the Gold Coast African could be
explaeined by the high parasitic infestation found in the
general nopulation with special emphasis on the malarial
parasite. This would explain the higher incidence of the
target cell in the younger age grcups and would agree with
the conclusions of BOHROD (1941) who cousidered thatl the
target cell was a newly formed cell produced bny the bone
marrow in response to blood loss. There is 1:0 doubt,
however, that the examination of a peripheral blood Iilm
in the Gold Coast African for the presence of target cells
is a useful negative diagnostic procedure in differentiating
the sickle cell trait from sickle cell anaemia. The
pregence. of the target cell is by no means diagnostic of
sickle cell anaemia but their absence renders the vossibility
of & dlagnosis of sickle cell anaemia most impiobable. In
each instance that the writer has examined an African
complaining’of recurrent attacks of joint pain and ha
found numerous target cells in the blood smear, signs
of increased haemolysis have always been present in the

peripheral blood and the erytiirocytes have sickled.
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Part Ve

A SURVEY OF 203 AUTOPSIES PHRFOEL.ED LN THHE

GOLD COAST HOBSPITAL.

1.7 0DUCTLION.

203 autopsies, excluding subjects in which decomposition
was advanced, were perioried by the author. In each instance
the heart's blood was tested for the oresence of the sickle
cell traite The trait was nresent in 44 instances. 1In 13
of these 44 subjects the sickling of the red blood cells
was thought to be an important factor in the cause of death
and these autopsy reports are given in full in Appendix D.

In the remaining 31 subjects sickling of the red blood cells
was found in the heart's blood and in histological sections
but no pathological lesion could be ascribed to this
abnormality. The causes of death in these 31 autopsies are
listed below.

TABLE XT.

CAUSE OF DEATH IN &1 SUBJECTS EXHIBITING THE
SICKLE CELL TRAIT.

Onyalail

Chloroform poisoning
Congenital ebnormality
Chronic nephritis

Deaths due to trauma 7
Acute Yellow Atrophy (liver) 3
Cirrhosis of the liver 1
Pneumococcal gepticaenia 5]
Peritonitis 4
Heningitis épneumococcal} 2
UL meningococcal) 1
Empyema thoracis 2
Tuberculosis 2
salaria 1
Reticulosis 1
1

1

1

1



it should be notcd tliat a number of these cutopsies
vere selective and that these figures cannot therefore be
used to assess the incidence of the trait or of sicklie cell
anaemnis in the population. The series of 13 auto.sies in
which the sickling aberration was thought to be an important
factor in the cause of dcath consisted of 10 females and 3
males and the ages varied from 4 to 48 years witi: a mean of
22. 8 yearse Once again no conclusions can be drawn Irom
the preponderance of females in this seriles as in the carly
1g

stages of this investigation the author verfornel autopsies

ne

[

on 2 young Afpican primigravida who died suddenly in
last months of pregmancy. Death in both instaices was
considered to be due to an acute sickle celi crisis. The
findings in both cases were strikingly similar and the
gutopsy reports were subsequently published.yEDIﬂGTON (1951).
These autopsy reports have been included in Appendix D.
Attention was thus directed to the possibility of sudden
death in pregnant women being due to a sickle cell crisis
and an attempt was made to obtaln permission for & vnost
mortem examination on all similar cases. 6 similar
autopsies were performed and this selection is responsible
Tor the greater number of Tfemale autopsies revnorted.

In the reviewr of the autopsies, autonsy nwiber 1 is
discussed first as it exhibited the classical patioloiical
Tindings described in the literature in sickle cell 2ngcinise

Autopsies 2 to 9 inclusive are then reviewed scparately as

60,

tliey occurred in pregnant women and presented, in the autior's
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opinion, a derfinite patilological synirome. Lastly autopsies
10 to 13 are briefly discussed.

Lethods employed in the investigation -
Thne first autopsy was the only one in which the autior was

gble to perform antemortem investigations and thne lLiaematological
methods employed have already been described on pages 260
and 43

All autopsy sections were collected in neutral 105
formol saline. Zenker's was not used as a fixative as 1t
causes the majority of the erythrocytes to resunc the
discoidal shape GRAHAM (1924) and HAHN & GILLESPIE (1927 ).
Sections were sﬁained routinely with haemalum and eosin and
Perl's stain was used to detect the presence of iron
containing pigment. Calcium was detected by von Kossa's
method.

With the materials available it was not posgsible to
verform more complicated staining procedures. 2 sections
of the spleen were, however , stained for reticulin by
Dr.C.V.Harrison at the Postgraduete School of lLedicine,
Hammersmithe

AUTOPSY REPORT INULBZR l.

The findings in this patient were similar to those
described in the majority of cases of sickle cell snaemia
upon whoin autopsiles have Deen oerformed and recorded in the

literature. The natient gave

<

Lhistory of recurrent atitacks

s3]

of joint pains and jaundice. A leg ulcer was present and

there was evidence of increased heenolysis in tle vwerioLeral
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hlood with sickling of the erytihrocytes. The dectructive

lesion of the hip Jjoint demonstrated radiologically nas also

\

¢ ROAN (1948) and by CARROLL o EVAMS (1949). The
striking autoonsy findings were the intense erythropha ocytosis

by the Xupffer cells in the liver and the small fibrosed

o]

spleen containing much iron anda ca lcium-containing pigment.
(Weight 19 G. ). These lesions are shown in Flates 12 to
17 inclusive.

Fibrotic nodules containing iron »igment have Dbeen
described in the spleen in meny conditions and vere Iirst
described by STEHGEL (1904). McHEE (1929) reviewed tie
literature on this subject (excluding sickle cell anaemia)
and examined over 100-spleens containing these nodules.

In every instance the spleen was larger than normal. The
writer has not found the small siderofibrotic spleen
described in the literature in any other condition apart
from sickle cell anaemia although LEARLIONTH (1951)
ﬁentioned atrophy of the spleen, of unknown setiology, in
a man of 53 years. BAUBR (1940) and STASHEY (1943)
considered that the small siderofibrotic spleen was
pathognomonic of sickle cell anaemia.

o

The pathology of the spleen in sickle cell anaendia
hes been excellently described by DIGGES (1985) and
macroscopically and histologically this swecimen coniorig

exactly to his descriotion of the siderofibrotic spleen.

-

It is comsidered tuhat tlece changes in the soleen are due



PLATE 12

M1l 2 3 4 5 6 't

THE SMALL FIBROSED SPLEEN IN AUTOPSY NUMBER 1. /EIGHT 19
Grams.
'PT.A'T'W i

%ov 5. _ OF SECTIO - -t Jav iyl il* vt noi \y i i3 i;ip -
PIGivjilT, PiBROSIS AND INTIMAL PROLIPESAT1ON OF THE BIOOD
VESSELS. AUTOPSY NUMBER 1. (PERLfS STAIN)



PLATE 14-

ROD-SHAPED ERYTHROCYTES SEEN IN THE FIBHOTIC SPLENIC
TISSUE. AUTOPSY NUMBER 1. (H & E.)
PLATE 15

SPLEEN PROM AUTOPSY NUMBER 1 SHOWING GIANT OELLS ENGULFING
THE YELLOW STAINING PIGMENT. THERE IS COMPLETE DESTRUCTION
OP THE NORMAL SPLENIC ARCHITECTURE. ( H.& S.) * t*0



PLATE 16

DEPOSITS OP PIGMENT SURROUNDING- BLOOD VESSELS +h THE SPLEEN.

AUTOPSY NUMBER 1. (PERL1S STAIN)
PT.ArPIT. 17

THE LIVER PROM AUTOPSY NUMBER 1 SHOWING THE INTENSE
ERYTHROPHAGOGYTOSIS BY THE KUPFFER CELLS. (H.& S.)
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to the organisation and fibrosis of repeated haemorrhagzes
end infarctions with the concomitant deposition of iron
and calciuwm salts. Zventually the spleen may be revresented
by a fibrotic remnant only. In the same article a spleen
was described weighing 0.87 Ge in a 23 year old negress
and DIGGS & CHING (1934), in a 51 year old male, could not
£ind any splenic tissue at autopsy.

It 1s considered that the antemortem and postmortem
7Tindings recorded in Autovsy Report Liuwdber 1 are
characteristic of sickle celi anaemia and that no other

diagnosis is possible.

AUTOPSY RIEPCORTS HULBER & 70 9 INCLUSIVE.

These 8 autopsies were periformed on African females
who dled suddenly during or immediately after the teriiination
of pregnancy. The earliest death occurred in the 28th.
week of pregnancy and the latest 2 days after delivery.

5 of the females were young wnrimipara and the remaining

3 were multipara who had Qreviously_given birth to 10
children, 5 of whom are zlive and well. In the present
pregnancies one pair of twins and one baby were born

alive. - The remaining children did not survive. & of the

7 bebies examined exhibited sickling of the red blood cells
at autopsy at the end of 28 weeks of intrauterine life.

History snd Clinicael Exemination :-
In 211 cases the records of the histories and clinical

examinations were scanty. The relatives were cuestioned

but only in £ instances was a history of previous repeated



ettacks of 1ill health given. The typical history of
ecurrent attacks of joint pains described earlier in

this paper was not obtained and pain in the joints was only
recorded on the case sheets o 2 patients. In 2 other
patients a rapid fall in the haemoglobin from 6.8 G. to

4.1 G./100 ml. blood 2nd 6.7 G. 0 447 G./100 ml. blood in
Séfays was recorded. In all vatients the onset was sudden
and dramatic and the condition of none of the patients

had previously given rise to anxiety. The patient sud.enly
collapsed complaining of dirfilculty in breathing, vague
pains in the chest and profound weakness. Restlessness was
present and delirium and coma followed. Death occurred
within a suort time. One patient complained of ' a bell
ringing in her ears'. On clinical examination the patients™
appeared to be in a state of shock.

Autopsy Findings =
The macroscopic appearances at autopsy were similar in ail

- cagess. The subjects were all well nourished and slightly
jaundiced. There was gross pallor of all orgens with the
exception of the liver in 5 cases and the spleen in all
cases. The spleen was enlarged and deep blue in colour.

It was firm in cohsistency, did not bleed on section and
appeared to be packed with red blood cells. The welght

of the spleen varied from 190 to 1,422 G. with a mean of

787 Go. The liver was pale in colour in 4 instances, unormal
in 1 and congested in 3. It was enlarged in all cases and

varied from 1,927 to 2,950 G. with a mean of 2,254 G.
(3]

The lungs were frothy, bulky and pale. The heart



was enlarged in 2 patients but no valvular disease was
Gotecteds. The kidneys were nale and oedematous. The bone
narrow was nyperplastic in the 4 instances that it was
examined. Lalarial parasites were detected before death in

2 primipara ana the 3 multiparous patients exhihited

Ps. pyocyanea in the urine, a right pyonephrosis and delay
in labour respectively.

Histologically. the organ most greatly affected anpeared
to be the spleen but intense erythrophagocytoéis was noted

A

in the Xupffer cells of the liver in 5 of the 8 auvtopsies.
The 1lungs were oedematous an& in 2 patiénts masses of
conglutinated sickled erythrocytes blocking the smaller
blood vessels were noted.

The spleen presented a characteristic hiétological
picture. The pulp and sinuses were packed with sickled
erythrocytes. The malpighian corpuscles were small and
widely separated and were surrounded, in many insba.ices,
by haeniorrhages. The tissue was so tightly packed with
erythrocytes that it vas impossible to say 1f erytinro-
phagocytosis was present apart from tihe 1 spleen in
wiich it was observed. There was much pigment gifing a
variable reaction for iron in the endothelial cclls and
pulp phepocytes. ‘The trabeculae were thickened and
haemorriiages were nresent. The Hlood vessels showed
intimal prolifération with narrowing of the lumen.

Tihe sheets of pigment described in the small fibrosed

suleen were not seen. Plates 18 to 25 illustrate certain



PLATS 18

THE ENLARGED CONGESTED SPLEEN PROM AUTOPSY NUMBER 8. WEIGHT
475 GRAMS. COMPARE WITH PLATE 12.

PLATE 19

HISTOLOGICAL APPEARANCE OP SPLEEN SHOWN ABOVE. HAEMORRHAGE
INTO AMD SURROUNDING THE MALPIGHIAN CORPUSCLE. DENSE
CONGESTION OP THE PULP WITH SICKLED ERYTHROCYTES. (H.& E.)



PLATE 20

HAEMORRHAGES INTO THE TRABECULAE OF THE SPLEEN. AUTOPSY
NUMBER 8. ( H.& E. )

PLATE 21

GROSS OEDEMA OP THE LUNG. AUTOPSY NUMBER 2. ( H.& E. )



PLATE 22

EMPTY CAPILLARIES IN THE BRAIN. AUTOPSY NUMBER 2. (H.& E.

PLATE 23

EXTRAVASATION OF SIOKLED ERYTHROCYTES INTO THE ALVEOLI OF
THE LUNG. AUTOPSY NUMBER 4. (H.& E.)



PLATE 24

CONGESTION OP THE GLOMERULI WITH SICKLED ERYTHROCYTES. AUTOPSY
NUMBER 4. (H.&E. )

PLATE 25

LUNG SHOWING BLOOD VESSELS BLOCKED WITH SICKLED, CONGLUTINATED
ERYTHROCYTES. AUTOPSY NUMBER 7. (H.& E.)
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Sickle cell anaemia complicating pregnancy has been

iT AL (1980)
. . . ) ) mortality
reviewed the literature and concluded that the materna;/in

described by many autinors #. DSLACHAM

patients suffering from sickle cell asnaemia was 25% and
maternal morbidity during gestation was 100%. 35% of
patients did not present symptoms until after the 6th. month
of pregnancy. One patient, a 192 year old primipara, suddenly
became acutely ill For the First time st term but she
recovered following delivery. TOUCHE & SwITZER (1949)
reported 6 cases of sickle cell anaemia and reviewed the
literature. & necropsies were reported and the weight of
the snleens were 2 and 95 Gs. They stated that 55% of

the reported cases of sickle cell anaemia assoclated with
pregnancy were in primipara with no previous nistory
suggestive of the disease. 1In the literature the autiior

has only found 5 reported autopsies which reéembled thie

8 discussed above. LASH (1934) reported the sudden death

of a 21 year 0ld primipara following Caesarian section
performed under local anaésthesia. The weight of the liver
wag 2,420 G. and of the spleen 960 G.. The histology of

the snleen rese:bled those described above and the cause of
death was thousht to ve shock and sickle cell snacmia.

% 15,50, 76, 115, 149, 157, 176, 182, 201,
B85, L44, 265, 2re, 281, 298, 5lL, 848,
554, 581, 589, 5Ys5, 504, 596, 427, 453,

456, 469, 502, 505, 547 aad 542
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10VES (1946) periormed an autopsy on a 32 year old multipara
o had aever sreviously been 11l until the 7the. month
of her oresent pregnancy. Death occurred suddenly ifollowing
recsolratory cmparrassment. The liver weighed 2,030 G.
and the spleen 740 G. at autopsy. Death was considered to
be due to sickle cell anasemia, the predominating factor being
seneralised ischaemia due to-conglutination of the sickle
Acells in the capillaries. REID (19358) described 3 cases
of unexpected death in young African women dying shortly
before or alfter delivery. <The livers were cougestec and
the soleens were enlarged but few detalls were given.

-
Sickling of the red blood cells, however, was considered
to be a factor in the cause of death.

It is considered that the cause of death in the 8
autonsies described was an acute sickle cell crisis. This
condition may occur suddenly in pregnant African women
shortly before or after labour.e The history is brief and
dramatic and may occur in women who superficiaily appear
healthy and who give no previous hisﬁory suggestive of

A

sickle cell ansemia. At autopsy the gross pallor of the
mother's mucosae and organs (excluding the liver) contrasts
with the dark slaty blue appearance of the enlarged

firm spleen and also with the organs and dark rea blood

of the fully haemoglobinized child. The macroscopic
appearances suggest that the patient died from hasemorrhage
and that the sickled red cells had been withdrawn from the i

ceneral circulation and packed tightly into the spleen.



A eenolytic element must also be presumed as icterus was
oregsent and erythroohagocytosis was marked in the liver in
5 of the autongiess In oddition conglutinated masses of
erytiirocytes were noted in sections from 2 autopsiss. A

possible explanation of the mechanism of this condition

blood by the incroased need of the child added to the
raecmoconcentration which has been revnorted to occcur in the
last months of pregnancy HULL & BILL (1945). An acute
sickling crisis would thereby be initiated with subseguent
sequestering of the rigid sickled erythrocytes in the spleen.
An additional precipitating Tactor may be the presence of
infection. . lalerial parasites were present in 2 of the
primipara and it is interesting to note that the three
multipara, who had previously delivered children without
mishap, suffered in 2 instances fiom an additional infeetion
and in the third patient the labour had been long and

exhausting.

AUTOPSY REPORTS 10-13 INCLUSIVE.

54

These autopsies record 5 cases of sudden death in 2
nales sged 48 and 5 years and 1 female aged 4 years and
a death caused by evipan in a male cped 1% ycarse The

4~

natients Jdying suddenly resernbled the acuts sickle cell

crisis already described but the histological findings

vere not exsctly similar. The predominating feature, anart
rom the enlar;ed soleen, wes the intesnse congestion o all

organs with sickled erythrocyies. The spleen in eacli iunstanc
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wae cnlarsed and resenbled those described in the previous
varalraph (page 65).  Erythrooh:socytosis by the Lunlier
cells and congestion of the liver sinusoids vas marsed in
5 autopsies. The male, aged 19 years, died suddenly when
less than 1 G. of Evipan had been given. At sutopsy the
snleen was enlarged (280,G.) and packed with sickled
erythrocytess The other organs showed congestion.

{ See Plates 26,27 and £8).

Discusslion :-

BAURR (19240) stated that sickle cell anaemia was not
infreouently entirely overlooked by the clinician and was
digcoveréd only by the pathologist at necrapsy, the diagnesis
being established by the observatioh of a small markedly
atrophic spléen consisting of a mass of partially calcified
fibrotic tissue. Although this type of spleen is most
commonly revnorted at autopsy in sickle cell anaemia, the
enlarged congested soleen is not uncommonly found *.
TONLINGON (1945) described the spleen as enlarged and rubbery
in 8 out of the 11 cases discussed and described 4 autopsies
in children, one of whom died suddenly in coanvulsions, which
resembled the 3 cases of sudden decath described above. The
weight of the largest spleen‘was 1,425 Geo in a girl of 19
vears. SHOTTOH AT AL (1951, removed a sovleen welphing

1,850 G. from a girl of 8 years. Josephs in 1938 aoscripeéd
an auvtopsy on a & year old ciiild in which the Tindings

% 59, 145, 172, 219, 965, 58, $78, 514, 406,
458, 465, 478, 495, 508



PLATE 26

A .o -
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HEHE LIVER SHOWING CONGESTION OF THE SINUSOIDS AND
TRYTHROPHAGOCYTOSIS BY THE KUPFFER CELLS. AUTOPSY NUMBER 10.
(H.& E. )

PLATE 27

THE BRAIN SHOWING CONGESTION. AUTOPSY NUMBER 12. (H.& E.)



PLATS 28

THE BRAIN SHOWING A FOCAL HAEMORRHAGE. THE ERYTHROCYTES ARE
SICKLED. AUTOPSY NUMBER 11. (H.& E.)
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suggested‘that the child had bled to death into the svleen.

It is also recognised that the administiation of an
ancesthetic to a natient suffering Trom sickle cell ansemia

s b ]

i1s dangerous and a nwiber of deatis liave been reported in
the litcrature following surgical procedures WINSOR ¢ BURCH
(1945).

The mechanism of death in the 4 gutopsies reviewed
would once again appear to be an acute sickle cell crisis
with circulatory stasis in the blood vessels and spleen.
The precise mechanism whereby the erythrocytes are packed
into the spleen is not known. RICH (1928) described a
congenital malformation of the sinuses of the spleen
in sickle cell anaemia but TOMLINSON (1945) perfused the
arterial and venous channels of the spleen and could not
confirm that a congenital abnormallty was present. It was
considered that mechanical impaction of'the sickled erythrocytes
in the smaller blood vessels with conseqguent blockage and
vagsive dilatation would account for the pathological chianges.
It is wnossible that an active hypersplenetic process is
also a factor in this condition. A haemolytic element
must also be present in view of the erythropuagocytosis
sesn in the liver although the absence of Jjaundice would
sugzest that this might be an asgonal oihenomeaon. The
precipitating factor in Autopsy lHumber 11 was considered to
be the snoxacmia produced by the anaegthetic and,in Auvtoonsy
umber 12, bronchiopneumonig. .0 precipitating factors were

found in the remaining 2 autonsies.



(R

Part VI.

)

DISCUSSIO

U

=i
=i
=

o SULMARY AND COHCLUSIONS.

DISCUSSION.

The majority of the problems and facts discovered in
the investigations recorded in Parts II to V of this paper
have been discussed as they have arisen. The probable
incidence of sickle cell anaemia in the Gold Coast, however,
hes not been considered. If the homozygous theory of the
inheritance of sickle cell anaemia is correct, the incidence
of the anasemia in the Accra District can be calculated as
follows if the incidence of the trait in the general
population is taken to be 19%.

Suppose the sickling gene,S, to have the frequency 'p'
and, s, the frequency 'g' in the general population where
'p' + 'q' = 1. Then, if the sickling gene is distributed
at random in the population, the genotype ,SS, has the

2

frequency 'p ', Ss has the frequency '2pq' and ss 'q®'.

If the incidence of the sickle cell trait is in the region

of 19% or 0.19 then ,ss, = 81% or 0.81 = 'g®' and hence

1.2

'g! = 0.9 and 'p' = 0.1. Similarly S8 p“' = 0.01.

Thig implies that 1% of Africans in the Accra District should
suffer from sickle cell ansemiae

The writer examined 2,200 Africans and only diagnosed
sickle cell anaemia in one instance, gilving an incidence
of aporoximately 0.0005% This figure is, lLowever, completely
fallacious as muitiparous women, mothers at term and

newborn infants were included in the survey. It is most



nrobable that the incidence of sickle cell anaemia in
mothers at term and in multiparous women is extremely low
as, excluding the mortality from the anaesia in the younger
age groups, the writer has described 4 autopsies,perforied
on primigravida dying suddenly before term, in which the
cause of death was thought to be an acute sickle cell crisise
It is also unlikely that the newborn child would suiffer
from sickle cell anaemia. (page 39). Pregnant women
suffering from ansemia were also examined and , as there
were ounly &80 primigravida in this group of 123, it is
iprobable that a case: of sickle cell anaemia would be
detecteds 1In addition, 1n the survey mentioned sbove, the
age groups most likely to exhibit the active disease (infancy
and early childhood) were, unavoidably, not examined.

It is perhaps significant that, in the group of 200 youung
schoolchildren examined whose ages ranged from 9 to 13
years, one girl was found to be suffering from sickle cell
ansemia - an incidence of 0.05% The surveys recorded in
Part II, therefore, neither prove nor disprove the theory
that sickle cell anaemia may be due to the homozygous
inhieritance of the sickle cell trait genee.

Case reports of 20 patients and haematological detsils
of a furtiier 5 who were diagnosed as sickle cell ansemia
haeve becn included in Appendix C. Both parents of 5 of
the reported cases were examined and in each instance the
trait was vpresent in the peripheral blood. HExamination of

the Families agreed with the homozygous—-incterozyoous tiheory.



Un the other hand it has been revorted in Part V of
tils paper tunat the blood of twins and one baby off 28 weeks
maturity and 2 bables of ¢6 weeks maturity did not exiibit
the sickling phenomenon although the mothers had died in
an acute sickle cell crisis. This is apparently evidence
against the nomozygous theory of the inheritance of
sickle cell anaemia as, 1f the mother is of the genotype
S8, the child must inherit the sickling gene. The
following explanations, however, could be offered.

1) The method employed to detect the trait in the
baby was not efficient.

2) The acute sickle cell crisis in pregnant women is
an emergency occurring in a carrier of the sickle cell
trait and is not a manifestation of sickle cell ansemila.

3) The acute sickle cell crisis in pregnancy is not
an entity and the deaths ascribed to this condition are
due to some other undiscovered cause.

In the author's opinion the third possibility can be
dismissed as the acute sickle crisis in pregnhancy has been
described in 8 autopsies in Appendiz D and similar reports
have Dbeen discovered in the literature. (page 66).

The rapid bacterial method was employed to detect the

trait RODINSOS (1945) and in every instance a known nositive

~

control was included in the series. The trait was detected

by this method in 71 nevborn babies and was found to Dbe
simnle and efficient. It 1s possible, nowever, that a

very low percentage of the babies' erytirocytes sicikied

730
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and vere migsed by the author on microscopic examination.

-

it been noted that the vercentage of red blood

i~

nes already
cells sickling in the newborn may be as low as 0.3 (page 56).
It is also a possibility that there may be a guantitative

as well as a qualitative type of inheritance of sickle

cell anaemia (page 21) haemoglobin and it is possible that

a baby could thus e born of a homozygous mother and not
exhibit the sickle cell trait at birth.

In 6 of the 8 autopsies performed on pregnant women
dying of an acute sickle cell crisis, no previous history
suggestive of sickle cell anaemia was obtained (page 63).
This statement, however, cannot be taken factually as.
the history was taken from relatives, usually through an
interpreter, and none of these women had been examined
prior to the onset of pregnancy. In a personal
¢ ommunication,Professor L.W.Diggs, commenting on the
2 autopsy reports of the acute sickle cell crisis in
pregnancy published by the author EDINGTON (1951),
stated that similar cases have been fairly frequently
observed in the armed services. The following is an extrsct
from his communication. ' It is our opinion that these
cases have the sickle cell trait without the characteristic
sickle cell anaemia. Any factors whlch may produce
hypozia may cause the haemoglobin to crystallise which in
turn leads to increaced viscosity of the blood, stasis and
cireculatory failure with a shock like state and ori'ten times

-

Geath. '  TOUCHE ¢ SJITZER (1949) stated that 55% of the



renorted cases of sickle cell anaemia associated with
pregnancy were in primipara with no previous history.
‘There is thus some evidence that an acute episode msy occur
in an adult who gives no previous history suggestive of
the anaemia. There are,however, no records in the
literature of haematological examinations having been
performed prior to the onset of these crises. In the
author's opinion the evidence at present is insufTicient
to prove that the acute sickle cell crisis can occur in
a carrier of the trait as the patients reported in the
literature and in Autoonsies 2-9 inclusive in this thesis
might well have been suffering from a mild form of anaemia
prior to, and the acute episode precipitatéd by, Dpregnancys.
It would be wrong to deduce that the harmless trait
might suddenly become lethal in pregnant women as this
would imply that, in certain parts of Africa, 30% of
women are liable to die in pregnancy.

The guthor is unable to ekplain satisfactorily wiy the
5 babies of mothers who died in an acute sickle cell crisis
did not exhibit the sickling phenomenon in their blood.
It is possible that there may be a guantitative suppression
of the trait in these babies or, alternatively, the
motherskmay hlave been carriers of the trait only,and the
acute crisis caused by some unknown additional factor in

addition to pregnancy.



Sickle cell snaemia has been diagnosed with certainty
in 20 patients and inconmplete details of a further 5
possible cases have been given in Appendix C. The
sickling phenomenon was also considered to be the cause of
death in the 13 autopsies recorded in &ppendix D.. It
is concluded that the sickling phenomenon is a cause of
morhidity and mortsality in the Gold Coast African and
that sickle cell anaemia is not rare.

The frequent statements in the literature that sickle
cell anaemia is rare in Africa are most probably wrong
and are due to a nuwnber of factors which are listed below.

1) Large scale surveys of the younger age groups
have never been periormed. IMany conclusions have been
drawn from the examination of adults although it is most
probable that many of the children suffering from sickle
cell anaemia never reach adult life. Two autopsies on
children aged 4 years haﬁe been reported in this thesis.

2) Laboratory facilities are nrimitive in most
parts of Africa and the relatively specialised and time
consuming procedures reguired to diagnose a haemolytic
anaemia are not svailable to the majority of medical
officers. A medical officer may be respongible for the
health of 50,000 to 300,000 Africans and, when the nultiple
infections and infestations which affect the African are
remeribered (TABLE I), it is not surprising that a

congenital haemolytic anaemia is not diagsnosed.

76e.
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3) The many and varied symptoms and signs which can
e Tound in sickle cell anaemia are realised by very iew
clinicians in Africa. Few textbooks of tropical medicine
discuss the snaemia at any length and it is neglected in
most courses in tropical medicine. The writer did not
receivé any information in this subject while attending
the course at the School of Tropical liedicine, London.

The medical officer may thus be apt to overlook the
condition and, when many cases of sickle cell anaemia

are not diagnosed in America until autopsy BAUER & FISHER
(1943) in spite of modern laboratory facilities being
availeble, there is every excuse for a hard pressed
medical officer missing the condition in Africa.

A nunber of interesting facts have arisen in the
course of this investigation. All grades of severity of
the anaemia were seen but even when the haemoglobin was
as high as 14.2 G./100 ml. blood signs of increased
haemolysis were constantly present in the peripheral blood.
The relstionship of the acute crises with the malarial
season and the decrease of the severity of these attacks as
the patient begcame older may be of significance in the
aetiology of sickle cell anaemia in the Gold Coast.

In the autoopsies it was unusual to obtain a history
of previous 11l health but unfortunstely there are no
records of previous haematological exaninations having been

rerformed. It ig thus impossible to say if these deaths
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occurre. suddenly in persons who had no previous manifest-
ations of the anaecmia or if signs of increased heaeimolysis
nhad been present in the peripheral blood for some time
before death. ‘hether the person carrying the supoosedly
harmless trait can suddenly manifest symptoms of the
disease must remain an open question. As mentioned
(above, however, all patients suffering from sickle cell
anaemia examined by the author have at all times shown
evidence of increased haemolysis and no evidence has
been found which would lead to the belief that the
harmless trailt may suddenly pecome lethals

The pathological findings in each autopsy were not
coanstant and one or other of the following features
might opredominate.

1) Signs of haemolysis as shown by jaundice and
erythrophagocytosis by the cells of the reticulo-endothelial
system might be present.

2) The spleen might be fibrosed and small or enlarged
and congested.

5) The viscera may be congested or exhibit extieme
pallor depending upon whether the emphasis is on the
spleen which is enlarged and packed with blood or upon
the capillaries which may be blocked with masses of
agelutinated erythrocytes.

4) Thromboses and infarctions may occur in the organs

Tollowing capillary blockage as shown by the spleen in



Avtonsy lumber l.

T

.

us the controvérsy in the literature about ithe
patiological Tindings in sickle cell anaemia is more
apparent than real as the pathologist's opinion will
devend upon whichevervof the above possible findings

have predominated in the autopsies which he has performed.

SUKLARY AND CONCLUSIONS.

a) The literature on the sickle cell trait and sickle
anaemia has Deen reviewed.

b) 2,255 Gold Coast Africans have been examined for
the presence of the trait and the anasemias Sickling of
the erythrocytes was present in 407 instances - an
incidence of 18.1 per cent.. No ill effects were
attributed to the presence of the trait in 406 Africans.
The remaining African girl was suffering from sickle cell
anaemia. The incidence of sickle cell anaemia could
not be calculated from this survey.

¢) It was confirmed that the percentage of red blood
cells sickling in the newborn was low and gradually
increased with agee

d) The case reports of 20 vatients suffering from
sickle cell anaemia have been discussed; 1t has been
found ti:at, in the Gold Coast, a history of recurrent
attacks of pain in the joints and the presence of many
target cells in the peripheral blood smear has invariably

been associated with sickling of the erythrocytes and siins

79
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off increased haemolysis in the peripheral blood. The
importance of malaria as a ‘trigger' mechanism in
initiating the crises of the anaemia has been considered.

e) The significance of the target cell in peripheral
blood smears of Africans has been investigated. This
cell, in numbers greater than 4%, has been found in 10
per cent. of 'mormal' Africans. It has been present in
large numbers in all cases of sickle cell anaemia. The
exeamination of a peripheral blood £ilm in the Gold Coast
African for the presencé of target cells is a useful
degative diagnostic procedure. It's absence renders the
diagnosis of sickle cell anaemia most unlikely. No case
of Cooley's anaemia was detected. The incidence of the
target cell was higher in the younger age groups.

It ig considered that the target cell is a non-specifiec
cell. -

f) The pathological findiﬁgs in 13 patients dying
from sickle cell anaemia or in aﬂ acute sickle cell
crisis have been described.

g) The sickling phenomenon was found to be the
cauge of morbidity or mortality in 38 Africané. It is
concluded that sickle cell ansemia is not rare in the
Gold Coast and is probably not rare in Africa. It has
not been possible to assess the incidence of sickle cell
"anaemis in the Accra District of the Gold Coast but the
writer considers that the calculated incidence of 1% may

well be correct which would agree with the homozygous tieory
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of the inheritance of sickle cell anaemise

L. ) A Dibliograephy is appendeds

It is concluded that, although the author has shown
that sickle cell anaemia is not rare in the Gold Coast,
further work on this problem is reguired. Wide scale
surveys should be carried out on the younger age groups.
An attempt should be made to examine a selected number
of trait positive African girls before puberty and
careful records made of their subsequent medical history
with special reference to their behaviour in pregnancy.
Unfortunately in the present state of our medical knowledge
in the Gold Coast a comparable number of non-gickling
controls would also have to be examined. This investigation
would be outwith the scope of one medical officer and
a team of full time workers would be required. Until
the aetiology of sickle cell anaemia is understood, little
can ve doné to prevent the disease occurring in many

unsuspecting Africans.



APPENDIX _A.

THE WORLD INCIDENCE OF THE SICKLE CELL TRAIT.



l.

THS INCIDSICE OF THE SICKLE CELL TRAIT.
Suthor. .Date. Locality. . Lumber % with .
- examined. trait.

APRICA, EAST.
Foy et al. 1951 Xenya. - 25. 0
Englishe 1945 e Rhodesia. 717 17.5
Beet. 1946 Ne. Rhodesia. 815 12.9
Beet. (39) 1949 . Rhodesia. 616 15.2
Beet. (41) 1949 N. Rhodesia. 1,755 12.5
Gelfand. 1946 8. Rhodesiae 500 8. 0
Hackey. 1949  Tanganyika. 1,036 19.4
Lehmann. 1949 Uganda. 71 18. 3
Lehmann & 1949 Uganda. 4,564 17.8
Raper.
Lehmann & 1949 Uganda. 294 24e 2
iiilne.
Lehmann. 1951 Uganda. 53 86. 8
Reper (385) 1949 Uganda. 1,286 10.7
AFRTCA, SOUTH.
Murraye. 1943  Johannesburg, 50 Nil.
Altmann (11) 1945 Bantu tribe. 403 0. 25
Griffiths. 1950 Bantu tribe. 600 0. 3%
| AFRICA, SUDAI.
Abbott. 1950 Zende tribe. 100 18. 0
AFRICA, WEST.
Sarmento 1944 Angola. 418 Ce 4
Texeira, 1944 - Angola. 186 28. 0



Author.

-
8l

Trincao et
Evans.

Nogueira et
ale

Parent.
Lambotte.
Evans.\

Gold Coast
(199).

Evans.

Gold Coast
(201)

Pindlay et al.

Colbourne et
ala

EV AllSe
] Snlith.n
Adamson.

Jelliffe &
Humphreyse.

Trincgo.
Gosden & Reid.

Tindlay et al.

Del'endonca.

DaSilva.

1950
1951
1944

1936

1944
1945

1946
1950

1944
1943
1981

1944
1948

1946

Locality.

Bissau Is.
Cameroons.

Cape Verde Is.

Congo, Belge.
Congo, Belge.
Gambia.

Accra.

Gold Coast.

Accra.

fGold Coaste.

Gold Coast.

Higeriae.
Higeriae
Higeria.

Higeria

St.Thomas Is.
Sierre Lebne.
West Africa

ixed races.
legroes.

Rio de Janeiro.

Number o with
examined. . trait.
500 e O
138 15.2
2,500 3.0
1,004 300 &
716 234 O
136 236 D
380 16.0
132 16.6
2,015 17. 3
888 16. 0
255 22 4
224 22
500 6. O
100 16.0
1,881 83 7
100 1.0
1,035 27.0
5,500 12. 4
1,043 50 D
168 D. 4
1,468 Q.5



Author. . Date.. Locality. o Nugber o % with .
examined. trait.

DeSilva. 1248 Indians. 1,379 H1ll.
Tixed. 166 1.8

BRITISH WEST INDIES.

Tomlinson, 480 1945 Hatives. 908 9.6

ers. 1943 Puerto 489 Qa4
Tejado.
CURACAQ.
Van der Sar. =~ 1949 Natives. 2,499 11.7
HONDURAS.
MeGavack & 1944 Tela. 300 8.0
German.
INDIA.
Lehmann & 1082 Tilgrise. T4 5.4
Cutbush.
ISRAEL. .
Dreyfuss & 1951 Yemenite Jews. 105 Ge 6
Benyescha
PANAMA.
Tomlinson. 1945 Canal Zone. 1,777 7.8

Calero. 1946 Santo Tomas. 896 6.0
| PUERTO_RICO.

Pons & Oms. 1934 San Juali. 388 ' Da B
THE ULITED STATES OF ANERICA.

Sydenstricker 1923 Georgila. 300 3
et al.

Cooley & Lee. 1926 llichigan. 400 a5

Viyamoto & Korb. 1927 iLissouri. 300 6e 3

Joseplis. 1928 Zaltimore. 250 Bo 4



THE _UNITED STATES OF AI'BRICA. ¢Cont.)

Author. . Date.. Locality. . Huwiber . . % with .
eXamined, Tralile
Smith. 1928 New Orleans. lOO 5.0
Wollstelin & 1928 New York. 150 Be O
Kreidel.
Levy. 1929 New York. 213 5.8
Dolgopol & 1929 New York. 4 5.2
stitt. :
Graham & 1930 Alabama 1,500 8.1
HcCarty.
Brandau. 1930 Texas. 150 Ga?
Sydenstricker 1832 Georgia. 1,800 5.5
(465,464,466). ,
Diggse. 1932 Tennessee. 827 Ee 2
Diggs et al. 1933  Florida. 674 9.6
Diggs et al. 1933 Tennessee. ‘ 2,539 8e 3
Hargrove & 1933 General 137 S 6
liathiews. ,
Beck & Hertz. 1835 Pa. 100 13. 0
Wallace & : 1935 Texase. 1,205 5.4
fillingsworth
Hansen-Pruss. 1936 I, Carolina. 100 15.0
Cardozo. 1937 Illinois. 1,263 G4
Johnson & 1937 3. Carolina. 719 Te O
Tovmnsend.
Tomlinsom. 1941 We Virginia. 275 6. 5
Ozden. 1943 New Orleans. 692 Ge b
Yinsor & 1945 Louisiana. 612 do &
3urch, 530



HE  UNITED STATES OF AMERICA (Cont.)

T
Autiior. . Date.. Locality. « Humber e % with .
exanined. Tralte
Hencderscn & 1946 General. 312 e d
Thornell.
Scott et al. 1948 Maryland. 471 5.3
Switzer & 1948 S.Carolina 1,000 14.0
Pouche.
Watson, 514. 1948 Hew York. 452 8.2
Hodges. 1950  Philadelphia. 1,500 11.5
Switzer. 1950 S. Carolina. 3,066 13. 4
Teel. 1951  Iichigan. 1,000 9.1
THE INCIDENCE OF THE SICKLE CELL TRAIT IN
THE WHITE RACE.
Miyamoto & Korb. 1927 U. 8. A. 100 1il.
Sydenstricker. 1929 U. S. A. 1,000 Hil.
464 to 467. '
Diggs & Bibb. 1933 U, S. A. 309 il
lallace & 1935 lexicang. 239 Hil.
Killingsworth.
Xillingsworth 1936 U. S. A. 322 Wil.
& Wallace
Mera. 1943 Colombia. 88 wile
findlay et al. 1946 Syrians. 188 nil.
Britishe. 568 wil.
soturao, B.c B. 1947 Brazilians. 64 il



APPENDIX _B.

THE WORLD DISTRIBUTION OF REPORTED CASES OF
SICKLE CASES ANAEMIA.




LHE  ORLD  DISTRIBUTION OF REPORTED CASSS  CF
LGOI CHLL ANABMTA.

The reported cases of gickle cell anaemia in Ai'rica
are shovn in detail. In the remaining countries of the
world the author's reference is given only. The
distribution of reported cases of sickle cell anaemia
in the United States of America hag nurposely been

omitted in view of the many hundreds of cases reported

from that country.

AFRICA.
Author. . Locality. «No. of « Remarks. .
cases.
Trowell, (1945) Africa, East. 35.
Altmann, (1945) Africa, South. 1 European.
Berk & Bull, Africa, South. 1 Indian.
(1943)
Grek & Findlay, Africa, South. 1 Liverian.
({1951)
Evans, (1945). Africa, West. 4
Robertson & Africa, West 61 None described.
¥indley, (1947)
Sarmento, (1945)Angola. 1
Abbassy, (1951) Egypte. 1
Bdington, (1951) Gold Coast. 2
Edington c Gold Coast. 2
Sarkies, (1852
#old Coast, 198 Gold Coast. 1
Gold Coast, 201 Gold Coast. 6 Ilo detaills.

Reid, (19%6) Gold Coaste 3 Ho details.
Russell & Gold Coast. 1

Taylor, (1932)



Author. . Locality. . No. Of . Remarks.
CaSCSe
Leroy & ) £e:1ero0ns. 2
Linnard, (1943)
oy et al. 164 Kenya. 4 sot described.
(1951).
Wright,(1949)  Kenya > Indians.
Lambotte (1951) Leopoldville. 211 1 described.
Parent, (1950). Leopoldville. 2
Smith, 446,447 Nigeria. 10
& 448, ,
Beet, 40.(1949) Rhodesia 1
Archibald(1925) Sudan 1 Arab boy.
Mackey, (1949) Tanganyika. 1 Not described.
Lehmann & Uganda 2 Not described.
Yilne, (19493 ‘
Raper, (1950 5

Uganda

ARGENTINE. ,
JAHARA, (1949) ; BEGURA ET AL. (1942) & (1944).
BRAZIL.
DASILVA, (1945)

1946) & (1948). ; DEGASTRO (1954)
JAKRA ®T AL, )

(
1844)"; ROSENFELD, (1944).
BRITISH GUTAIA.

BTTEHNCOURT-GOMES (1947).

CALTADA.

SCRIVER & WAUGH (1930) ;

COSTA RICA.

AGUILAT &

; MCYE

Dw

BLANCO, (1945) ; BAHIA BT AL.,

(1927).

2

Su



Se

C‘U‘ )4 \.a
ALOTBO~-PATTIA AL., (1938) ; CASTELLANO, (1929, ;
CAIMRA CALDLRILN B AL., (1940) & (1987) ; CliDIaL

S ALl , (1959) COLBY, \19“,8) H HLR&A.LDJ.;Z & wARTINEZ
(190.)/ 3 JORGALES, (1945) ; 10RAGULES, (1941) ; Oweziz,
(1032, ; 2I0LEON & HoRisiDEs, (1942).

CURACAQ, . ,
GODIFRIED, \19[9) s VAN DER SAR, (1942) & (1949).

GREECE.
CHORLLIS ET AL., (1951) ; COUNINOS ET AL., (1950) ;
COOLZY & LEE, (19 57) ;3 FOY BT AL, (1951), 183 ;
LACGIORE, (1935) ; LAKRYCOSTAS, (1940) ; POWTONI,

(1936) & (1939).

GUADELOUPRE.
LATGUILLON, (1951).

ITALY ,
BlANCO (1948) ; CAPRIGLIONE, (1945) CARNEVALE, (1943)
; CAGTAJA, (1925) ; SILVERSTRONI, (1946) & (19483 ;
SILVERSTRONI & BIANCO, (1946). ; WEINER (1937).

LEXICO.
TATLACE & KILLINGSHORTH, (1935).

PAIAMA. ) 3
CALERO, (1946) ; TOMLINSON, (1945).

PERU.

URTEAGA, (1943) ; WEISS ET AL., (1935).

PUBRTO RICO. ;
COHEL =T AL., (1947) ; ORTIZ, (1932) & (1940).

RIO GRAIDE DE SUL.
RATIGEL, (1946).

SATLVADOR.
ACCTIOLY, (1947).

SATITTIAGO. )
BUREIO TORRES, (1944).

SToTLY.
POYELL 7T AL., (1950).

TRINIDAD. 4 .
PATAIT, (1937) ; TOLLIESON , (1945).



TURKEY.
HERLI, (1946).

U RU K.TUh Le
GUERRA =T AL., (1942) ; ZERSINO ET AL., (1942).

VENEAUBELA.
BENAINM PINTO ET AL., (1946), (1946) & (1947)

“Te



APPENDIX C.

CASE REPORTS OF TWENTY PATIENTS SUFFERTHG
FROM |
SICKLE CELL ANAEMIA.



yearse.

Present History. An African boy, li.A., of the Akim tribe

t

was awnitted to the Gold Coast Hoswital, Acera on 20-12-49
complaining of pain in the joints, limbs and chest, nausea
and weainess of 10 days duration. The vnain complained of
was deep seated in the large Jjoints and muscles of the
limbs and was ‘'gnawing' in character. It was now much
less severe than it had been at the onset. Headache and
fever had also been present before admission,

Family Historye The father was alive but. had suffered £rom

attacks of 'rheumatism' all his life. The mother, 3 sisters
and 1 brother were alive and well. The brother aged 24
years was the only member of the family availlable for
examination (see below)s

Previoug History. The patient gave a history of frequent

attacks of weskness, dyspnoea, swelling of the legs and
severe naias in the joint and limbs at intervals of 2 izonths.
These attacks had comuenced in 'infancy'. His average
vearly attendance at school was about 6 months. The patient
had been in hospital twice at the age of 6 years sullering
from vaws ulceration and had received 'many' injections.

0 history of jaundice weg obtaineds

Poveical Exemination. Heasonably comfortable asthenic soutbh.

m

Temoerature $9.2' . Pulse and respiration rates 100 and
22 oner minute resuectively. The mucous membranes were nale.

S0 jeundice or oedema. The features were not mongoloid.



rv

ere were exteasive papery scsrs on the extensor asvects
o hoth rTorearins, anterior asgects of both lover legs =id
rizit Enee. The anterior cexvical [lands were slicuitly
enlarged and rubbery. The lungs were clear. The heart
vas not enlarged snd there was a systolic apical nurmur.

The blood pressure was 95/60. The liver and spleen were

nalpable 3 cm. and 2 cm. below the costal margins

%)
~e

resnectively. o JOlnt changes or neurological abnormalities

were noted. Ophthalmoscopic examination revealed dilated

2

and tortuous retinal vessels.

Laboratory Investigations.
Urine := albumin opresent for 2 days only. Lo bile.

Schlesinger*s test for urobilinogen strongly positive esch
dey in hospital. Stool :~- no ova, amoebae or cysts seen.
Lehn test :- negative. #Ho malarial parasites seen in
blood smears.

Blood = Hb. 9.1 Go /100 mle ; R.3.C0s. 3,510,000 per cu. .

P.C.V. 26% ; 1#.C.V. 7441 cus micra ; i.C.Hb. 25.9 micro
micrograms 3 M.C.Hbe.Conce 35% ; W.B.Cse. 9,000 per cu. m.

Blood film :~ mild anisocytosis, oOccasional poikilocytie
and sickle cell 3 many target cells (60%), Plate 1. ;
occasional polychromatic cell ; no stippling. The

reticulocyte count was 6. 4% Differential count :-

..)

metamyvelocytes 2%, neutrophil polys. 45%, eosinophils 115,
small lymahocytes 16%, large lymphocytes 235, rionocytes Hi.

1 normoblast seen ner 200 white blood cells. Silckling

of the red blood cells 100% by the rapid method. lragility

e



test siioved haemolysis to comience in 0.3% and was conolete

T

in 0.13% snline. (Control 0.4 and O.25%). H.S8.R. 10 1.
in 1 hour. The serum bilirubin was 1.8 mgiie %e
Steransl nuncture was performed on the 9th. hospital day

and revealed a normoblastic hyperplasia of the bone marrow

X)e Target cells were nresent but no sickled cells

t~

(TAanLE
vere noted (Plate 6).

Radiogranhy of the skull revéaled no abnormality.
Bromsulphalein 1iVer function test :- no retention of dye
st the end of 30 minutes.

Course, The rheuwnatic like »nains slowly improved and
Gisavneared on the 6the hos~ital dey. The tempersture
Tluctuated between 98.6 and 100' ®. for 5 days and then
returned. to normal. Antillalarial therapy, sedatives and
iron were prescribed. The patient remained in hosgoital
until 17-1~50 when he was discharged at his own request.
TABLE XI1 illustrates the haematological Tindings. The
blood smears and differential counts were essentially
siniiar to the findings reported above.

It will be seen from TABLE XII on page 4 that,
during the 25 days that the patient was under observation,
ng of increased unaemolysis were constantly present
in the weripheral Blood. Auntimalarial therany had no
effect on this haemolysis.

The patient's brother azed 24 years was cxa ilnede

in the blood apart from siclkling

-
f
(]

<
0]
o

Ho abnornality was detec

of the erythrocytes. A history of recurreat illness



simulating the crises of sickle cell anaemia was not

Civels
TABLE XII.

SERIAL BLOOD COUNTS PERFORMED ON I.A.
Date ¢ 23-12-49 .350-12-49 .10~ 1~50 .17- 1-50 .
Hbe in Ge / 9. 1 9.9 10.9 10.6
100 ml.
RBCSe. 11‘1 ’ 3e DL 3e 6 Se 96 4.0
millions
WBCs. per. 9,000 74400 8,600 8,200
cu.mm ' '
P.C.V. % - 26 28 32 31
. C. V. in 74 78 81 78
Clle Il CT A
Iie Ca Hbe COnce. 35 35 34 54
Reticse. BGe 4 B¢ 5 Be 1 7.0
Bilirubin 1.8 ‘1.4 1.5 1.5

 rogm. /100 ml.

Commente. The findings are suggestive of a chronic
haemolytic anaemia with decreased fragility and sickléng

of the erythrocytes. A history of recurrent attacks of
joint nains was given. Antimalarial therapy did not aifect
the haemolysis. The characteristic cell in the periphera

blood suear was the target cell.



A CTT TITD

JASE C ORT  HULIBMR e
An African DOy aged 12 vearsSs

distorye. An African boy, D.B., of the Krobo tribe

vag adnitted to the Gold Coast Hospital, Accra on 6-3-50

complzining of nausea, fever and pain in the left side of

the abdomen and large joints of the limbs of 5 days durabione

4

Family History. The father, mother and 2 brothers were

alive and well.e 1 sister aged 10 years was stated to
suffer from 'rheumatism's The sister was the only meuber
of the Tamily availlable and, on examination, Was‘foumd

to be suffering from sickle cell anaemia - Case Report
Humber Se

Previous History. Ahistory of recurrent and frequent

attacks of fever with abdomiﬁal and joint pains was given.
The attacks commenced in ‘'infancy' and occur about 8 times
in the year. The eyves have at times been yellow. Tnere
was no history of yaws.

Physical Examination. A rather thin,fairly comfortable

boy, small Tor his years. Temperature 100' F. Pulse and
respniration rates 124 and 28 per minute. The mucous
meibranes were vpoorly coloured. Slight icterus of the
sclerae. There was no oedema and the features were not
mongoloid. 0 ulcers or scars. The anterior cervical
glands were enlarged and rubbery. The lungs were clears
The heart was enlarged but there were no oruits. Toe
blood pressure was 100/55. Tge liver was not w»nalwuable,

The spleen extended into the left iliac rogsa and was

-



Ce
Civin oond tenders 0 joint chenges or neurological
bnorionlities were noteds The fundl were normal.

Lovcrator, Investifationse Urine := trace of albwsin, no

bile, Schlesin_er's test for urobilin strongly vositive.
Stool := scanty hookworm ova present. o satiogenic organisiis
were isolated on culture. Xshn test :- negative, .0

malesrial parasites seen in smears.

Blood :=- HbeGel G. /100 mle ; R.5.Cse 1,900,000 per cu. mm. ;
P.C.V. 21% ; HeCeVe 110.5 cu.micra ; .C.Hb.Cone. 295 ;
WeDeCg8e 6,600 per cu. mm.. Blood £ilm :- ahisocytosis,
poiliilocytosis, occasional sickle cell, many target cells

’

(61y%:) and polychromatic macrocytes present ~ Plate 5. The
reticulocyte count was 20.2%. Differential count :-
metamyelocytes 1%, neutrophil polys. 56%, eosinothils 1%,
basophils 1%, lymphocytes 37#%, monocytes 4% 10 nucleated
red cells seen per‘loo whites. Sickling of the red blood
cells 100% by the rapid method. Fragility :- commenced

0. 55 and was complete 0.1% saline. (Control 0.5 and C.%5%).
T.8.R. 18 mm. in 1 hour. The serum bilirubin was 1.0 g Vee
The Coombs' test was nepgative. Plasma protein 8.5 Geve -
albumin 4.4 G. and globulin 4.1 G. Blood culture, Widal and
Weil Felix tests were unegative. Sternal puncture wvas

Deriornea on the third hOoﬂitdi Gay end revealed a

normovlestic hyperplesia - see TABLE IX and Flate 7.

Zadiolorical Examilatlon. Ploues 8,9,10 and 1l.
Sirull :~ perpendiculer Brﬂbeculur striations radiating



outwards from the inner tablé and absence of a well
Jefined outer table. ‘Hair on end' appearaﬁce.

Chest := the transverse diameter of the heart is
increaseds. The ribs snow a generalised mottling with
increased trebeculation in the direction of the long axis.

FJemora :- there are translucent areas surrounded by
sclerosis at the lower end of the left femur. There is a
mlld increase in the vertical 1ines of the cortex and
horizontal growth lines can be distinguished.

Tibiae and fibulse :~ there are increased trabecular
marikings and some endosteal proliferation. An area in
the upper third of the left tibia appears to be a healing
infarctive lesione.

Course. The original attack settled after three days in
hospital when the temperature becane normale Two further
exacervations of fever and Jjoint pains were éomplained of
w‘ile the patient was under observation. These attacks
lasted fop 7 days. They comrenced with severe pain in

the joints dnd abdomen and a sudden rise of temperature

to 103' ¥ The temperature settled by lysis and wes normal

in 7 days. Blood counts were perforized during these attacks

18=4~50 snd £7-5-50 and are shovn in TABLE XIII . The
fall in haemoglohin and the increase in circuleting
reticutocytes and ywucleated red cells are consistent vith
the increased haemolysis expected in a hesemolytic criegis.
The spleen did rot apvear to vary in size but the pain

and tenderness increased with the onset of the crisecs.

7
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Liver, iron, salicylates, sedative and antimalarial drugs
vere nrescribed without relief during the attacks. sorpiia
was necessary to relieve the joint painse Splenectomy was
considered but was thought by the surgeon to be unjustilfiec.
Tetrachlorethylend was prescribed for the hookworm
infestation. The patient was discharged from hospital on
30-5-50. There was no improvement in his condition.
TABLE X1TI illustrates‘the haematological findings during
the 11 weeks DeBe was under observations

TABLE XTTT.
SERIAL BLOOD COUNTS PERFORMED ON D.B.

Date e B8=3-50 ¢22=3=~50 ¢153=£4=50 + 1=5-50 .27-5-50 .
Hbein G./ 6.1 6.8 4e 6 7.6 B 2
100 ml. : ,

RBCs. in 1.9 De 46 1. 34 Qe 45 1.85
millionse. :

WBCs. ver 6,600 5,000 10,200 6,400 10,500
CUe [ile

P.C.V. %ea 21 22 1645 24 - 20
i.C.V. in 110.5 o1 125 100 108
Ccl. micrae. »

If. C. Hb. Conce. 29 30 29 30 30
Reticse. % 20. 2 11.8 27.2 14.4 26
Bilirubin 1.6 1.3 1.8 1.5 2.5
‘mgm, /100 ml.

ucleated 10 : 3 29 4 11
reds/100 :

white ccllse.

In all cases the thin blood films showed target cells,
poikiloeytosis, anisocytosis, sickle cells, bas@onilic
stionling and polychromatic macrocytese

Comment. See Case Report lLiuunber S



avrican zirl aged 10 yearse

Fregent Listory - Gebe,y, a sister of D.B., was not

complaining =t the time of the examination.

Fenily Higtory. As for D.B. Case Report Number 2.

Previcus History. The patient gave a history of periodic

attacks of fever and joint pains occurring about 4-8 tinmes
a year. The only abnormal finding on physical examination
was an eniarged spleen which was palpéble.B cmse below the
costal margine

Laboratory Investigations.
Urine :=- no albumin or bile present. Schlesinger's test

for urobilin strongly positive. 8tool :~ no ova, amoebae
or cysts seen.

Kahn test :- weakly positive. No malarisl parasites in a
blood smeér.

Blood := Hbe 9¢5 Go /100 mle ; R.B3.Css 2,820,000 per cu. mme
CP.C.V. 27% ; 1.C.V. 9644 cu. micra ; M.C.Hb.Conc. 35% ;
W.B.0ss 11,600 per cu.imil.

Blood film :- anisocytosis , poikilocytosis, target cells
(47%) and polychromatic macrocytes. The reticulocyte

count was 14.4%. Differential count :- metamyeloéytes oy
neutroonil polys. 515, cosinophils 2%, lymphocytes 45k

2 normoblasts seen per 100 white blood cells. Sicikling

of tie red blood cells 1605 by the ranid method.

oility 1= haewolysis commenced 0.5 and was couiplete O. 00
gselines E.8.R. 25 mme in 1 hour. The serwn bilirubin was

1.6 mgme Se

.

2



Rodiolocical Examinalilon.
8imll :~ the frontal and varietal bones show the 'hair

ALDEArailCe.
demora and knee joints :- Lo abnormality detecied.

Courgse. An antimalarial course extanding over 10 davs

was given and a course of H.A.B. instituted. The Dblood

sindings wére unchanged at the end of the 10 days.

The girl unfortunately did not return for Turther investigation

or completion of the course of arsenical thierapye.

Comment on Case Reports Lumber £ and d.
D.B. and his sister G.B gave gave a history .

sugsestive of haemolytic crises and signs of increased
haemolysis were constantly present in the peripheral ©lood..

The erythrocytes of both sickled. Salicylates and

antimalarial therany had no effect on the haemolysis.



16 veals.

Present vistorye An Africen boy, P.H., of the Ga tribe

vas adnitted to the Gold Coast Hosp

-~

ital, Accra on 14-2-350
compleining of generalised pains in the limbs and joints,
pain in the upper abdomen and a yellow discolourabion of
the eyes of 6 days duration. Headache and nausea were also
present.

Family History. The mother, father, 5 sisters and 2

brothers were alive and well. The second child and the
third child vorn in the family had died at the same time
in a yellow fever outbreak in 1937. The family were
examined and the haematological findings are shown in
TABLE XV.

Previous History. The patienﬁ gave a history of attacks of

'rheumatism' from the age of 4 years. These attacks were
thought to be associated with the rainy season and cold
weathers Pains in the larger joints and limbs assgociated
with headache and fever were present in these attaciis which
lagted for 2-3 weeks and they occur 4-6 timés in the year.

| he eves were first noted to be yellow at the age of 1%
years. 1In a typical attack pains in the joints and limbs
occur First and then tiie patient feels cold and in a iew
Cayss thie e, es become yellows. The patient was a scloolboy

and siclkness records rccords were availevle. Since
admission to school in 1948 the Doy has lost 95 gchooldays
in O attacks of illness during terms. The dlagnoses have

been 1) Fever ..Y.D twice. £) 'rheumatiem'. &) Toneillitis

11.
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and 4, lLalaria. The haemoglobin has ranged from 40 - 60%
Selili Curing this time.

2l sxainination. Comfortable astuenic African youtli

}'0
=
w0
]_’
e}
on

Temperature 101" F. Pulse and respiration rates 90 and 24
per minute respectively. Jaundice of the sclerae. The
features were mongoloid and the skin coffee coloured.

-

The hair was soft and slightly reddish in colour. The

mucous membranes were poorly coloured and the tongue was

smooth and pale. The anterior cervical glands were slijhtly

enlar ed and rubberys, The lungs were clear. Tiie heart
was not enlarged and there were no bruits. The blood
pressure was 90/55. The liver was palpable 2 cms. below
the right costal margin in the mid-clavicular line. It
was slightly tender and the edge was smooth and sorft.

The tip of the spleen was Just palpable. Do joint changes
or neurologicai abnormalities were noted. Ophthaliosconic
examination revealed dilated and tortuous retinal vesscls.

Leboratory Investigatlons. .
Urine := albumin nil. B2ile pilgments and urobilin present.

Stool :- no ova, cysts or amoebae seen. Trace of hile

]

ente.

U

Dres

Xahn test :- negative. 1o malarial parasites in ovlood

51lood 1=~ Hbe 75 Ge/ 100 mle ; ReB.Cse 2,200,000 per cu. .
Po :30 Tf 232. 5;(:, 14.' C- 'V» lolo 6 Cle ’.’.i CIl'8e ; l‘.- C- HD- '30110. b';‘/” ;
JeB.Cse 14,200 per CUsilles

3lood Tilm :- anisocytosis, poikilocytosis, occasional

-

2



glcizle cell, many terget cells (48%), occasional Howell

Jolly bodies and polychromatic macrocytes preéént - klate 6.
The reticulocyte count was 7%,

Differential count :- metamyelocytes 0. 2%, neuthphil

polys. 63%, basket cells 4%, lymphocytes 29%, monocytes 3. 8.
S normoblasts seen per 100 white blood cells. Sickling

of the red blood cells 100% by the rapid method.

Fragility :-~ haemolysis coﬁmenced 0. 3% and was complete

0. 1%. (Control 0.4-0.25%)e H.S.R. 40 rme. in 1 hour.

The serum bilirubin was 14.0 mgmme % Coombs' test negative.
Cﬁlture of the blood and stool revealed no pathogeuic
organisms. Oromsulphalein liiver function test showed

35% retention of the dye at the end of 30 winutes.

Sternai ouncture was performed on the 5the. hospital day and

revealed an intense normoblastic hyperplasia of the marrow -

TABLE IX. Scanty target cells were presente.

Radiography of the gall bladder, skull and long bones
revealed no abnormallty.

Coursec. X
Antimalarial, iron and liver therapy were prescribeds

The patient's jaundice gradually diminished in intensity
but never completely disavpeared. Bile pigments slowly
disarneared from the urine and reeppeared in tiec stool.
Urobilinosen did not noticeably diminisihh in the urine and
vas still present on aischarge from nospital on 8~6—SQ.

The tempmerature was irregular and Iluctuatéd between $9 anc

102 @, from adiigsion until 1-3-5C. Blood cultures snd



14.
gerological tests were all negative.
The haematological details are shown on the following
table (TABLE XIV).
TABLE XIV.

SERIAL BLOOD COUNTS PHERFORMED P.H.

Date o 15-2-50 « 25=2=50 . 14-3-50 . 15=8-=50 .
Hb. in G. /100 e 5 8.0 8. 4 749
mle DL0o0Ode

RBCs. in 2¢ 2 Do 64 2. 65 2. 95

millions ,
BCs. per cu. 14,200 13,000 11,500 17,400
IMe

P.C.V. G 2245 22. 0 23, 0 25, 0
. C. Hbe. Conic, 33 36 36 54
.C.Ve in cu. 101 83 87 79

S Micrge ; .
Retics. f-o 7 14.2 Be 4 .8
 Bilipubin in 14.0 - 12.5 4.6 5.0
mgm. /100 ml. ﬁ

fueclested & 7 2 5
reds / 100 il v
Bile in R +++ Trace Wil
urine \

Urobilin in ++ +4 ++ ' ++
urine.

Fpom the above table it will be seen-that signs of
haemolysis in the peripheral blood were still present 5
months after discharge from hospital. The physical signs
- were as reoorted above. The jaundice, nowever, was much
legs noticeable and the liver wes sumaller, veing vpalpable
7 cins. below the costal margine. OSromsulphalein retention
was less than 5% at this time. Llormoblasts, aunisocytosis,
poililocytosis, sickle cells, many target cells and

oceagional Fowell Jolly bodies were stilll present in tie



blood smears

investisation of the femily. The haematological finding

are ghown in TABLE XV. The fTeatures of the mother teuued
to be mongoloid and it is of interest to note that the
blood £ilm in’this case showed poikilocytosis and target
cells although no history of haemolytic cfises was given
and there was no evidence of increased haemolysis.
The patient P.H. and Barbara aged 13 years had definitely
mongololia features. The liver was only palpable in r.H.
but the spleen was palpable in P.H., Mariana aged © vears,
Joel aged 6 years and Virginia aged 13 months.

Virginia was the only other member of the_fauily
who showed signs of increased haemolysis in the peripheral
blood and she was considered to be suffering from sickle
cell anaemiaa
Comment. The history given by P.H. was suggestive of
recurrent haemolytic crises. Signs of increased Laemolysis
were present in the veripheral blood over a 6 month DEeriode
"me hepatic insufficiency,which was the predominating

feature when the pnatient was Tfirst seen, gradually improved

without improvement in the ansemia or in the signs of

increased haemolysis. The aetiology of hepatic insufficiency

in sickle cell anaemia is obscure but has already been

Gescrived in 5 patients by LINDE 1 (1950).
Antimalarial, iron and liver therapy did not aifcct the

course of the Lacmolysis or improve the anaciilo.

The mOtnof and Tather both exiiibited the trait and

15.
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the examination of their 8 children was considered 1o

@

arree with the homozygous-heterozygous theory of the
inneritance of the gickle cell trait and sickle cell

anaemia - TABLE XV.



DR D

~ican Doy azed 8 yearse

Flesent “istory. An A%rican boy, S.A., of the Ga tribe was

mitted to the old Coast Hospital, Accra on the #=5-50

complaining of fever, pain in the abdomen and large joints

n

of the limbs, dizgziness, headache and nausea. These

U

oms had been present almost continuously for 6 months.

symot
Pamily History. The father, mother, 1 brother aged 6

years and 2 sisters aged 4 years and 15 months were alive
and well. The maternél grandfather was stated to have
suffered from 'rheumatism' all his life. The siblings
unfortunately were not available for examination. The
results of the parents' blood examinations are recorded
below. ( TABLE XVII).

Previous Historyv. Apart from chicken pox and an occasional

attack of fever, the patient had been well until 6 montis
ago. Ho history of joint pains or jaundice previous to
thiis time was obtained.

Phugical fAxaminatione. Comfortable fairly well nourished

boy. Temperature 101.8' F. Pulse and respiration rates
120 and 26 per minute. The mucous membranes were pale.
There was slight icterus of the sclerae. 0Old scars

vere oreseat on both ankles. The lungs were clear. Tue
heart wes not enlarged and there were no bruilts. The
blood oressure was 90/50. ‘lhe liver edge was soft and
smooth and wes palvable & cms. velow the right cogtal

mergin in the mid clavicular line. The soleen was not Jelte



20 joint changes or other abnormalities were noted. The
Tundl wrore normale

Laporstory Investifations.

Urine := Treece of albuwnin for 2 days only. Schlesinger's

tes

n

t fop urobilin constantly strongly vositive throu hout

b
O]

stay in hosnital. o bile pigments.

®

Kahn test :- negative. lalarial parasites (P._mslariae)

were present in a blood smear on admission but were

reneatecly negative following antimalarial therapy.

Blood :~ Hbe 7e5 G /100 ml. ; R.3.Cs. 2,310,000 Der cu. i

P.C.V. 26%. ; M.C.V. 112.5 cu.micra ; b.C.Hb. 35 wmicro-
micrograms ;3 I.C.Hb. Conce 29% ; W.B.Cs. 25,000 per cu.iiie
3lood f£ilm :- anisocytosis, poikilocytosis, sickle cells,
occasional polychromatic macrocyte, Howell Jolly bodies
and many target cells.Plate 3.

"he reticulocyte count was 6.2% Differential couat :-
metamyelocytes 3%, neutrophil polys. 47%, eosinophils 2.,

lymopliocytes 38% and monocytes 10% 5 nucleated red cells
1

( 4 normovlasts and 1 macronormoblast ) per 100 white ce

Sickling of the red blood cells 100% by the rapid metlod.

b
e
)
(&)
l..! .
i‘.
|_.
d_

in 0. 08% saline. E.S.R. 12 mm. in 1 hour. The serumn
Dilirubin was 1 mgitejee Tl Goombs' test was nevative.
Culture and microscoony of thie stool and urine reveslea

no natio_enic organisms. The JWidal, wWell ¥Felix and

nelitensis s.glutination reactions were within normal 11

on the 10th. and 20th. hosiital dayse

19.
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y :- haemolysis comenced O.4% and was not complete

t
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Sternal puncture was oerformed on the 8th. hospital day
and revealed a nornoblasitic hypernlasia (TARLE IX}.
sromsulohalein wes not retained at the end of $0 wianutes.

Radiogrephy of the skull and long bonee revealed no

abnormnality.

Course. The severity of the joint vpains slowly lessened

but were present throughout the patient's stay in hospital

until nis discharge on 11-6-50 (40 days)e A low grade

nyrexia was also continuously présent until 4-6-50C. OUn

discharge from hospital there was little iﬁprovement in

he patient's condition iﬁ spite of treatment with |

salicylates, oral iron, parenteréi liver and antimalarial

Arugse The haematological findings are shown in TABLE XVI.
TABLE XVI

SERIAL BLOOD (COUNTS PERFORMED 0N S.A.

Date : o 4=bB=B0 o 18-5-50 « 9-6-50 . 12-6-50 .,

H.-bc i:ﬂ G‘. /lOO 70 5 80 l 9- 4: 8. )7

ml. blood.

RBCs. in Ze 1 2.51 2e O 2o 7

millions. S '

W3Cs. Der cu. 235,000 14,000 10,200 11,000

fﬂl’ﬁv

Pc Uo Vo ;é- 26 27 28 2’7

¥oCuV. in cu. 113 108 105 , 100

micrae. S

I.o Go Hibe CONICe 29 50 34 o2

Retics.s S Ge 2 8.2 5.4 G 1

Jl’lrUulp in 1 1 0.8 0.6
le /l( 0 Mle

(@)}
[N

;ucleutea reds 10 4



Tiin blood ©ilms in all cases showed many target and sickle

—
l.:n

cel

1
IS

:

investigation of the ¥aomilye
As wmreviously stated tie parents were the only

mémbers of the family available for examination. The
following table illustrates the blood findings.
TABLE XVII.
HATMATOLOGICAL FINDINGS OF THE PAREHTS OF S.A.

Parent « Father . Mother .
Ho. in G. /100 ml.Dblood. 13.2 12.3
RBCse in millions 4. 29 4e d
WBUSe DPEr Cl. I 7,000 6,800
P.C.V. per cent. 4.0 41
ii.C.V. in cu. micra 93 95

il C. IThe Conc. . per cente. 33 30
Reticulocytes ver cent. Ce 2 0.4
Bilirubin mgm. /100 ml. 0.2 0.2
Sickling |  4Vee. +VEe

The differential counts of both pgrents were within
normael limits. The thin blood films of each parent showed
scanty target cells but no other abnormality.

Coruient. The findings are those of a chronic naemolytic
anaemia with decreased Tragility and sicikling of the
erythrocytes. A history of .continuous attacks of joint

in was given. Therapy did not influence the condaition.

o
™

Both perents exnibited the sickle cell trait but were

otherwise healtiyy.

21,



JEEDER Be
mle nurse aged 44 years.

TS e

Pregent History. An African male, J.A.H., of the Fanti

tribe was admitted to thie Gold Coagt Hospital on 25-2-50
suffering from a typical attack of dengue fever. A
routine blood film, however, showed many target cells

and the patient was investigated. The course of the denguc
Tever 1s not discussed and only findings relevant to the

present investigation are given.

Family History. The father, mother and 4 brothers were
alive and wells. 1 sister died of plague in 1924. The
patient has 5 wives, by whom he has had 6 children. 3
children of the third wife are alive and well. 1 child
by the second wife died of tetanus neonatorum. The 2
children of the First wife died in infancy of ‘anaemia'
and typhoid fever respectively. The third wife was the
only member of the family available and her blood count
wag within normal limits and the erythrocytes did not

sicizle.

Previous History. The patient gave a history of recurrent
attacks of severe 'rheumatism' since infancy. These

attacks consisted of severe palin in the larger joints of the
limbs and muscles accompanled by hieadache and fever. The
attacks becsine less severe as he became older and finally

at the age of 85 years. The attacks were very

aQ
2}
[eN

ease

C

severe when he was young and occurred 6-8 times in the
vear. The intervals between the attacks became longer

with advancing vears until they ceased at the age of 35.
.11 (=3 ,LVflnCl & ,/ (&9
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The natient hed also suffered fromw occasional abttacks

s
w0

| I 1

of "Zever' wnilch he considered to be malaria and which

ne distinguisned from the attacks of

o

'‘rhewnatism’.

.

There was no history of yaws, Jjaundice or ansemis.

Phyvsical Ixamination. Well nourished healthy male.

A typical dengue rash was present. The liver was

Tirm and smooth and was palpable 4 cms. below the rignt
costal margin in the mid clavicular line. Lo other
abnormal findings were noteda

Laboratory Investigations.
Urine :~ Schlesinger's test for urobilin strongly positive.

‘8tool :- no ova, amoebse or cysts seen.

Kehn test :- negative. Ho malarial parasites seen in
blood smearse

Blood := Hb. 12.7 G./160 ml. blood ; R.B.Cs. 4.950,000

per cuemm. ; P.C.V. 38% ; i.C.V. 77 cu. micra ; li.C.ib.

25.7 micromicrograms ; M.C.Hb.Conc. 3% ; W.B.Cs. 4,800

< - PN

ner cu.im. Blood £ilm :~ poikilocytosis and many target
cells (84%) =~ Plate 3. The reticulocyte count was 4. <.
DifPerential count :- mneutrophil polys. 92% and
lyuphocytes 8% Sickling of the red blood cells 100w by
the rapid method. Fragility :- haemolysis commenced

Qe 5% and was complete O.1% saline. Z.8.R. wves & mm. in
1 2our. The serum bilirubin was 0.8 migne % There

wes no retention of bromsulovhalein at the ena of &0

Ve

minutese



T R s R T e

o4

Radiopranhy ol the skull, long PDones and joints reveszled

e

no sgonorw=lity anart from mild arthritic changes in the

lesv nee joint.

Course. The symptoms referable to the attack of denzue
Tever cleared in 7 days. A further blood examination
on the 10th. hospital day was similar to the Ffirst avart
from the white Dblood count and differential count which
were 8,600 and neutrophil polys. 76%, lymphocytes 20%
and monocytes 4% respectively. Antimalarial therapy was
prescribed on the 2nd. hospital day.

Comment.
This patient was a nurse and gave an accurate

history of what he termed 'rheumatism'. There was
decreased fragility of the erythrocytes to hypotonic saline
and evidence of -a mild haemolytic process in the peripheral
vlood which did not improve with antimalarial therany.

The blood exhibited the sickle cell traib and there wvere
meny target cells in the thin films. The patient could
distinguish the attack of 'rheumatism' from the attack of

malarige



1L Doy ased 12 years.

Present Tisgtory.e An African boy, T.A., of the Ga tribe

-

wog adnitted to the Gold Coazst Hospital on 29-5-50
commlaining of pain and swelling of the left elbow joint
o 5 days duration. The condition occurred suddenly with
the onset of severe vpain in the region of the Jjoint and

in a few hours the affected nart became swollen. There
was 10 history of injury. Vague generalised pains, ost
marked in the regilon of the cervical spine, mild headacue,
nausea and general malalse were also complained of.

Panily Higtoryve The previous history of the father was

not lmown. The mother and 6 siblings were alive and wella
There was no history of 'rheumatism' in the family. The
mother was the only member of the family available ior
examinations Her bplood count was within normal limits but

the erythrocytes sickled 100%e

Previous ifistory. The patient gave a history of recurrent

attacks of joint pain and fever since infancy. o joint
had been swollen previously. The patient suffered from
‘many' of these attacks in the year. The joints uiost

often arfected were both knee Jjoints and the cerVical and
lumpar regions of the spiﬁe, There was no previous uistory
of Jjaundice 0or yawsSs

Phveical RByxamination. An asthenic African boy with

rongoloid features. Temperature 101" F.. Pulse and
regoliration rates 122 and 28 per minute. The mucous

mermbranes were pale. There was no jaundice or oedema.



There vere gmall kelolds on the chin and right ear. ‘here

3

res o Jusiforimn swelling of the left elbow joint which
ves tender on palpation. movement of the joint was

limited and mainful. The surface teuwperature of tiie siin

overlying the joint was not raised. The anterior cervical

glands were slightly enlarged and shotty. The lungs
were clear. The heart was slightly enlarged but there
vere no bruits; The-blood pressure was 100/70. The
liver and spleen were palpable & ciise and 2 sms. below
the costal margins respectively. ieither were tender.
10 neurologlcal abnormalities were noted. The fundi were
normale Scars were present on both lower legs.

Laboratory Investizations.
Urine :- trace of slbumin present for 3 days. Urobilin

was constantly present. Stool :~ microscopy and culture
raevealed no abnormality.

Eahn test :- negative. iio malarial parasites seen in blood
sSmears.

Blood := Eb. 9.0 G./100 ml. blood ; R.B.Cs. 3,050,000 per
cu. mme 3 P.C.V. 925% ; #.C.V. 83 cu. micra. ; Ii.C.Hb.

29+ b micrombcrograms ; il.C.Hb.Conc. 36% 3 WeB.CUse 14,000
Per Cu. e Blood Film :- anisocytosis, poikilocytosis,
meny tarset cells (582%), occasional sicule cell aud
wolychromatic macrocyte - Plate 4. Whe reticulocyte count
as 4. 6%. Differential count :- metamyelocytes Gice

neutroonil nolys. 41%, eosinophils Gy, basophils 1y,

lywmhocytes 45%, monocytes 4is 3 nowmoblasts per 100

white Dlood cellse Sicxling of the red blood cells 100x

<6
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by the rapi@ methode TIFragility :- haemolysis comtneinced
Oe 457 and wvas complete in 0.055% salines E.S8.Re 59 wine in
1 houre. The serum Dilirubin was 1.0 mgieze ‘There was

no retention of bpromsulphalein at the end of 30 minutes.
Blood culture was sterile. Sternal puncture revesled

a normoblastic hyperplasia of the marrow - TARLE IX.

Radiography of the affected joint revealed no

annormality.

Course. The temperature gradually settled and becae
normal on 10-4-50 (l2th. hospital day). The swelling

of the left elbow joint slowly diminished and tenderness
was maximal over the lower end of the humerus but could
never be definitely hocalised. Lovement of the joint
cradually became less painful and on discharge 29-4-350
n o abnormality could be detected. Blood smears for
malarial paracsites were repeatedly negative. On discuarge
the liver had not diminished in size but the spleen could
not be felts Rest and local applications were apgliéd to‘
the a’fected joint. Iiist. aspirin, iron and antii.clarial
therany were prescribed. The haematological findings on
29-4-50 were unchanged, that is one month after tie
original exzamination.

Commient. ‘The patient gave a hListory of recurrent alizcis
of joint »ain. A normocytic neenolytic anaemia with

sickling of the erythrocytes was present following
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antimalerisl therapye. nany tarpet cells were present

perinueral blood filme

P



SAGE ORY

An African male Qfed Re yearse.

Previous Historye An African male, H.T., of the ashienti

‘ribe ves admitted to thie Gold Coast Hospital on 1o-£-50
compleining of swelling of the right side of the face,

pain in the right knee joint and backache of 4 days duration.
Headache, Tever and nausea were also complained of.

Tamily Historye. The father and 2 brothers ware alive

and welle he mother and 1 sister were alive but were
said to suifer from 'rheumatism'. The members oi the
~Famlly were not available for examinations

Previous History. The patient gave a history of frequent

attacks of pain in the larger joints associated with
fever and nausea since infancy. He associated these
attacks with cold weather and the rainy season. The

eyes have often been yellow. There was no nistory of

&g
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Physical Examination. Fairly comfortable asthenic male

Africane Tem@erature 101' F.. Pulse and respiration

rates 98 and 24 per minute. There was a diffuse swelling
of the tissues of the righf cheek and rignt alveolar mar; in.
The swelling was unifobm, firm, slightly tender and did

not pit on pressure. The mucous membranes were well
coloured. The sclera were slightly jaundiced. LTuere was
no oecdemna. The lungs were clear. [The heart was wnot
enlarged but there was a systolic murmur at the anex.

The blood pressure wa s 105/60. The spleen was palpable

5 cms. velow the costal rargine There was unilor:a



ewelling of the right knee joint. The fundi were normale

Lahoratory invegtipations.
Urine := . 1light cloud of albumine Pus, epithelial and

red blood cells present. Ova of S. hsematobium presente.

Schilesingers test for urobilin strongly positive.

Stool :- microscopy and culture revealed no abnormslity.
Kahn test := negative. « Lo malarisl parasites seen in blood
SIMEarss

Blood (not examined until &th. day in hospital) i -

fbe 11l.1 G./100 ml. Dblood ; R.B.CS. 8,500,000 percu.iins ;
P.CeV. 30% ; Me Ca Vo 86 cu. micra ; li.C.Hbe 32 micro-
micrograms ; M.C.Hb.Conce 37% ; W.B.Cse 9,400

Blood f£ilm :- anisocytosis, poikilocytosis, sickle cells
and many target cells (55%) - Plate 3. The reticulocyte
count was 4.2%.) Differential count :-~ neutrophil polys.
55%, eosinophils 9%, lymphocytes 35% and monocytes &t
Bickling of the red blood cells 100% by the rapid metiod.
fregility :- haemolysis commenced 0.3% and was complete
0.1% saline. ®.S.R. 5 mme in 1 hour. The serum bilirubin
was 1 mgmibs Blood culture was sterile.

Course. The patient's symptoms rapidly subsided with
venicillin therapy (1,000,000 unitsj. Antimelarial thiera oy
vas 2lso given. He was discuarged on 30-5-50 [or out

patient treatient of the schistosomiasise A bloow count

on digcharge revealed that sigus of increased haennlysis

were still oresent in the peripheral hlood.

A}
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Cormient. whis report is inconclusive as the haematological
examination was not performed until the »natient had bheen

in wospital Tor & days and thie second investigation was
perrormed on the day of discharge only 6 days after the
firste The presence of schistosomiasis was also a
complicating factor and the patient did not return for
further investigstion or treatment. However the syndrome
of a history of recurrent joint pains, sickling of the
erythrocytes, a mild haemolytic anaeméa and many tariet

cells in the blood smear was agaln present.



ged 39 yearse

Pregsent iistorye. An Afiican male, L.A.P., of the Ga tribe

AL

was adanltted to the Gold Coast Hosnital on 16-6-50
comolaining of pain in the right thigh, hip and knee

Joint of 4 days duration. The pain was deepseated and
aching in character. The patient also complained of
weakness, palpitation, fever and swelling of the sinall joints
of the fingers. The swellings of the fingers were slightly
painful and movement was rendered difficult. The urine

was dark in colour.

amily History. The mother died aged 56 of diabetes and

1=

the father aged 27 years of an unknown cause. The patient's
wife snd 5 children were alive and welles The family were
exanined and the result 1s recorded below.

Previous History. The patient gave a history of recurrent

attaciks of 'rheumatism' since infancy occurring 4~6 tiies
in the year. He associates the onset of the attacks with
cold or welt weather and they are aggravated by cold baths.
The attacks last 2-3 weeks and commence with psin in the
larger joints, palpitation and fever. The joints involved
have never been swollen previously. The attacks were

much more severe when the patient was younger. The eyes
have never been yellow but the patient noticed that

hig urine 'changes colour' in these attacks.

Phiveical fGrxamination. Well nourished African male.

Temperature 9%9.6' F.s Pulse and respiration rates 92 and

22 ver minute. The mucous merbranes were well coloured.

)



Therc was 10 jaundice or oedema. There was a slisht

Touee swelling of the fingers which was not teunder and

)

id w0t »pit on pressure. iovement of the ripght hip and
nee joint was not limdited but was painful. There was
'inde:inite Giffuse tendermess on palpation of the ri it
Temur. The 1ungs heart an@ abdomen revealed no abnorinality.
The fundil were normal. .

Laboratory Investigations.
Urine :- light cloud ef albumin present for a few days only ;

uropilin constantly present ; no nus ; culture was sterile.
Stool :+¢ microscopy and culture revealed no aunoriiality.
Fahn test :- negative. Lo malarial parasites seen in
blood srearse

Blood :- Hb. 1%.2 G. /100 ml. blood ; R.B.Cs. 4,870,000 per

Clemmiie 3 PaCoV. 41% ; M.C.V. 85 cue.micra ; I.C.Hb. 27

A

micromicrogrems ; I.C.Hb.Conece 325 ; W.3.0s 18,000 wner
cu.mme Slood £ilm :- anisocytosis, poikilocytosis and
many tarpet cells (80%). The reticulocyte count was 5.5%
Differential count :~- neubtrophil polys. 306%, cosinoohils
3%, lymphocytes B55%, monocytes 5. Sickling of the red
biood cells 100% by the rapid method. Fragility :-
haemolysis commenced 0.3 and was conblete 0. 01% saline.
Te8.Re 4 mme in 1 hour. The serum bilirubin was U.8 110 Tie St

ile

Ladiolosical 2indings (5350;3/502
Sirull := the 'hair on end' aupearance is present

altiough it is not well markede.

rermora :- traveculstion: is present with some corticsl

La s .
L1 CIEeninge.



Courge. The patient's symptoms improved graaually and

e vas discuarged well on 29-6-50 and at that timne ticre
wes 10 crange in the haematologilcal Tindings. Antimalsrial
therapy and salicylates were prescribed in hospital.

The patient did not return as reguested for further

haematological investigations.

TABLE XVIII.

HAEHATOLOGICAL FINDINGS 1IN THE FAMILY
OF L.A.P.

«lirs.Pe e Xate .Joln .HEllen .Joseph .Hansen .
Age 35 11 10 7 5 2%

Hbs G. /100 11.9 11.9 10.6 9.2 10.6 1043
ml. Dlood. .

I‘BCSo il’l Se 8 4, 2 4:- 2 De 6 4:. O 89 7
millions

PaCu Ve 36 39 37 34 36 -
. CaV.e in 95 93 89 - 95 90 -
cu.inicra

4. C.Hbe Conce 33 350 29 27 30 -
Retics. be led 04 1.5 0. 8 l.8 Te 2
Bilirubin 0. 2 0. @ 0. 4 Oe 2 Oe b Oe 6

15 Ne Soa

WBCse Der 8,200 7,200 5,400 6,200 7,400 5,200

ClUe [iifile
Sickling -ve +ve +ve +ve +ve +ve

The blood Pilm of Hansen showed scanty tariet cclls

N

(1.

[

i

o) and ring forms of P. falciparum. Lone or the
fanily were considered to be suiffering rrom sickle cell
anaemise.

Comnment. “he patient gave a history of recurreat joint

pains decreasing in severity with advancing jears.



34,
‘here was evidence of increased haemolysis in the peri heral
01lood, the erytihrocytes sickled and there were many
target cells in thie thin Hlood smear - Plate 5. In sdadition
tuere were bony changes suggestive of a haemolytic anaemiae
The patient's wife did not sickle but all the children
did wnich is compatible with the homozygous- heterozygous

theory of the inheritance of gsickle cell anasemis.
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IBER 10,
sicsn female aged 32 yearse

Prescent Tigtorye.e An African Temale, A.O., of the Ua tribe

i)

vas adiitted to the Gold Coast Hospital on $=6-50
complelining of Tever, nausea and severe pains in the arms,
legs, chest and back of 8 days duration. The pain was
gnawing in character and was most severe in the larger
joints of the limbs.

Pamily History. Both parents were dead. The present

husband's whereabouts was not known. The patient has

hed 2 children both of whom are dead. The first died

at the age of 15 years of ‘'fever with yellow eyes' and the

second at the age of 8 years of 'fever'.

Previoug History. The patient has suffered from recurrent

attacks of pain in the joints, limbs and back since
childhood. ‘Weakness and nausea accompany fhe pain and

thiegse attacke last from 4 to 7 days and occurred about

6 times in the yvear when the patient was youngers The
attacls are ruch less severe now than they were in her
'younger days and from the age of 26-30 years the patient was
free of these attacks. Cold and wet weather seem to
aggravate the condition. The menses were irregular and
scenty. o trouble was experienced in her 2 ore nuncies

Phvaical Sxamination.e Asthenic African female.

~ 4D ed L3

Tenmerature 99. 2' Feo

The pulse and respiration rates
vere 86 and 22 per minute. The mucous membranes were

poorly coloured and the tongue was pale and smooth. w0



Jaundice or oedema. The lungs and heart were clinicslly
witiiin normial 1imits.’ The Dlood pressure was 100/05.
i:e liver wes just palpable and tlie spleen was paluvable
o cms. below the costal margin. There were no joint
avnormelities. Scars were present on both lower legs.
The fundi were normal.

Laboratory Investigations.
Urine :- trace of albumin, few pus and epithelial cells

-

nresent, culture was sterile, excess urobilin present.
Stool :=- no abunormality was detected on microscopy or
culture.

Kahn test :- negative. Ho malarial parasites seen in
blood smears.

Plood i~ Hbe 7.7 G./100 ml. blood ; R.B.Cs. 3,080,000 per
CUstifle | P.CoV. 26% ; WoC.V. 84.4 cu. micra ; li.C.Ho.

25 micromicrograms ; Ii.C.Hbe COnce 30% 3 W.B.Cse 5,400

DEY CU.les Blood £ilm := anisocytosis, poikilocytosis,
target cells (28%), sickle cells, basophilic stippling
and »nolychromatic macrocytes present - Plate 5. The
reticulocyte count was Be 4% Differential count :-
netamyelocytes 2%, neutrophil polys. 54%, eosinophils &%,
basophils 3%, lymphocytes 53% and monocytes Z%. 2
normoblasts seen per 100 white blood cells. Glculing

of the rea vlood cells 100% by the rapid method.
Pranility :- haemolysis commenced O. 3% and was cowplete
015 seline. (control 0.45 and O.2c)e  Se8.R. 50 juw in 1

hour. The gserum bilirubin was 1.0 mgiey.. The Coonbs'



test was negative. There was no reteantion of

bromsuloheleln at the end of 30 winutese.

|

Cu

eriorned and reveale

o

Sternal nunciure was

&,

@

s
normoblestic hypernlasgia - TABLE IX.

Courge. The temperature gradually returned to noricl
and the patient was discharged on 15-6-=50. Ahtimalarial,
galicylate and iron therany had been prescribed. The
natient wag re-examined on 26~6-50 wwhen she had no
complaints. The haemoglobin was 8.8 Ge /100 ml, but

there was gtill evidence of increased haemolysis in the

perinheral blood and excess urobilin in the urine.

-

Cominent. This patient gave a history of recurrent

attaks of joint pain decreasing in severity with age.
There was evidence of increased haemolysis in the
perinheral Hlood, the erythrocytes sickled and there were

many tarpet cells in the peripheral blood smear.
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CADH / LULBER 1l
An ATprlcen Doy azed 5 years 10 months.

sresent sistory. An African boy, F.K.D., of the Fanti

et

tribe vos referred Tor investigation by the medical ofiicer
stationed at ‘Winneba in view of the history of pain in

tiie Joints and the many target cells seen in the thin
blood £ilme The patient was admitted to the Colonial
Hosnital, /inneba on 13-6-50 complaining of pain in

the larger joints of the linbs, fever and yellow eyes

of 7 days duration. Antimalarial treaticent had been
prescribed before the following examination was made on
22=6-50.

Samily History. The mother was alive and wells. The

Tather was alive but gave a history of long standing
rheumatic lixe painse. The patient had 2 érothers and 2
gigters alive and well with no Listory suggestive of
rhieumatisme The mother and father were the only 2
mernbers of the Ffamily available and the results of their
blood examinations are recorded below.

=2l

Previous History. The patient was well until the sge of

4% vesrs when he had an attack of pain in the joints and
Tever. These have recurred at intervals of about & weekxs
2nd liave necessitated admission to hospital on one vevious
occasilon when the eyes were yellow. w0 history ol saws

Vas lvene

Blogical Lxamination. Asthienic Afwrican LOY.

lemmerature 100.4" Poo  Pulse and respiration rates 80

8e
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ond B4 el winutes  The mucous membranes were pooriy coloureds

)

Ve tonsue vas smooth and pale. The sclerae were icterics

A

[

Shere was 00 oedena. The anterior and posterior

cervical glands were enlarged and rubbery. There was no

sign of leg ulceration. The lungs were clear, The heart

was not enlarged and there were no bruits. The liver and
spleen were palpable 2 cmsS. and 5 cmse below the costal
mar.ins respectively. Lo joint or neurological sonormalities

vere noted. The fundl were normale.

TLaboratory Investigations.
Urine :- albumin and bile pigments absent. Schlesinger's

.

test for urobilin strongly positive. 8Stool :—~ no ova,
amoeibae or cysts seen.
Xahn test :~ negative. No malarial parasites seen in blood

clearsSe

Blood :- Hbe 4 G« /100 ml. blood ; R.B.Cse 1,280,000 per

=

Cleime ; PoC.V. 14% 3 M.C.V.'lIV cu. micra ; M.C.Hb. &1
micromicrograms 3 if.C.Hb.Conc. 28.5% ; W.B.Cs 10,000 per
CUsTMe s Blood film :~ anisocytosis, poikilocytosis,

many polychromatic red cells, basophilic stippling,

Howell Jolly bodies, Cabot's rings, sickle cells and target
cells (28%) - Plate 4. The reticuiocyte count was 25%.
Nifferential count :- metamyelocytes 3%, neutrophil

polys. 58/, basophils 2%, lymphocytes 36 and monocytes Ly
There were 96 nucleated red cells per 100 white cells and
24 were normoblastic , including mitotic figures, and 2

were macronormoblasts. Sickling of the red blood cells



1005 by the rapid method. Fragility :- haemolysis
coumncnced O.35% and was complete in 0. 05% saline. ©.8.R
22 tme in 1 houre The serw: Hilirubin was & mngiie e
The Coorbs' test was negative. There was no retention of
bromsulpnslein at the end of 30 minutes.

The sternal marrow revealed a normoblastic hyperplasis
TABLE IX.

Radiological Mndingse.
Skull :- marked 'hair on end' appearance.

Long bones of the 1limbs :- no sbnormality was

detected.

Examination of the Parents. The mother gave no history

suggestive of haemolytic crises.' The father gave a
history of recurrent attacks of pain in the larger joints,
mainly the kneé and elbow, since infancye. These attacks
vere seévere when he was young, were aggravated by cold

or wet weather and finally ceased at the age of 25 yearse
Tis father had also suffered from 'rheumatism' and died

at the age of 75 years of ‘old age's The haematological
findings are shown in TABLE XIX. It will be seen fromn the
table that there is no evidence @f increased haemolysis

in the mother's blood. Both differential counts were
within normal limits. The urine of the father contained
such urobhilin and the thin smear contained many target celds

(10%). The reticulocyte count was salso slightly raised.



TABLE XTX.
HAZLATOLOGICAL FILDINGS IN THE PARENTS OF E. K. D.

. Pather. . lbiother .
Age in years 45 39
Hb. in G./ 100 13.2 13.5
nl. blood '
RBCs. in mills. 5. 42 ) 4,96
Der Cu. .
P.C. V.Y 49 46
1‘.[- C' V. il’l CU.. 91 94
micrae. :
Il C. Hbe Conce. 27 30
W.B.Cs. per cu.. 6,4000 6,800
e ) ’ )
Retics. L/31)0 505 1.0
Bilirubin in 0.6 0.2
mgMe %os '
Sickling +ve +ve

Comment. It was only possible to perform one investigation
on H.l.D. However there were signs of marked haemolysis

in the peripheral blood despite previous antimalarial
therany. The erythrocytes sickled and there were many
target and sickled cells in the blood smear. Both parents
exhibited the sickling phenomenon. A personal conmunication
from the Medical Officer, Winneba (li.J.Colbourne) stated
thet the child did not improve on iron and livér therapy

and was eventually discharged from hospitsl with a
haemoglohin value of 5.4 G./100 ml. and a feticulocyte

count of Qg6 %



CAGE RuPORT LUNBER 12
An African male aged 22 years.

fresent bistorye An African wmsle,T., of the Ga tribe

vas referred for examination by the iedical Ufficer,
Winneba in view of a history of recurrent attacks of
genereslised bodily pains since infancy and the presence
of many target cells in a thin blood smear. (.The author
nad previously communicated his opinion on this syndrome
to Dr.li.J.Colbourne, the liedical Officer in gquestion. )
The patient when seen was not complaining but ststed that
he had recovered from a typical attack one week ago.

Family Historye The father died at the age of 46 years of

an unknown cause. The mother, 4 sisters and 2 brothers

were alive and welle A third brother was said to suffer
from attacks of ‘rheumatism's No members of the family

were avallable for examinatione

Previous History. The patient gave a history of recurrent

attecks of pain in the joints and long bones of the limbs
since infancy. The attacks commenced with pain in the
limbs and joints, a feeling of cold was then experienced
and the pain gradually disappeared in 7-14 days. The
attaclzs were much worse in infancy and were exaggerated Dby
cold or wet weather or bathing in cold water. UThey
occurred 4-5 times in the year. The eyes have never been
vellow during an attack but the urine is dark in colour.

<0 history of yaws was given.



rhiysical Bxsminatione. Well nourished African male.

The teumerature, pulse and respiration rates were normal.
The znicous meibranes were well coloured and there‘was

no oederns or jaundice. The lungs were clear. The heart

was not enlarged and tiiere were no bruits. The liver was

Ird

not palpable. The spleen was palpable 3 cmse. below the
left costal margine Ho joint changes or neurological
gbnormalities were noteds The fundi were normal.

Laboratory Investigations.
Urine :- Schlesinger's test for urobilin was strongly

nogsitive. Stool :- no ova, cysts or amoebae see.

Fahn test :- negative. BScanty ring forms of P.falciparum

were seen in a blood smear.

Blood := Hbe 11.2 G./100 ml. blood ; R.B.Cs. 4,510,000
ver cu.mie ; P.C.V. 35% ; M.C.V. 78 cu. micra ; M.C.Hb.

£5 micromicrograms ; M.C.Hb.Conce. 32% ; W.B.Cs. 10,600
DET CUe iMes Hlood film := slight anisocytosis and
poilkilocytosis and target cells (55%) present - Plate 4.
The reticulocyte count was 4.4%. Differential count :-
metamyelocytes 1%, neutrophil polys. 34%, eosinophils 11%,

lymphocytes 44% and monocytes 8% 1 normoblast seen per

200 white blood cells. Sickling of the red blood cells 100%

by the rapnid method. ¥Fragility :- haemolysis commenced
C. 3% and was comnlete in 0.1% saline. H.5.R. 8 mm. in

1 hour. The serum bilirubin was 1 Mg jo

43,
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A
Radicolozical Report.
Skull :- there are changes in the parietsl bones of

the glull suggestive of a haemolytic anaemiae
femora - taere is some increased trabeculation

nresent.
Course. A course of antimalarial therapy was orescribed.
There was no change in the haemolytic process in the
nerivheral blood at the termination of this course.
Cownént. The patient gave a history of recurrent pain

in the limbs and joints since infancy. The blood showed
gigns of a mild haemolytic process uninfluenced by

antimalarial therapy. The thin smears showed many target
cells and the erythrocytes sickled. There was radiological
evidence of bone changes suggesting a haemolytic ansemia.

One brother was sald to suffer from a similar comvwlaint.



48.

ORT LULEBER 13.
An Af?iCan male ayged 24 years.

rresent History. An African male nurse,B., of the akim

tribe was referred for examination in view of a history
of recurreunt attacks of joint pain since infancy. The
thin blood smear revealed many target cells. The patient
at the time of examination was not comnlaining.

Pamily Historys The father was alive and well. The mother

died when the patient was very young. 9 siblings were
alive and wells. 1 brother suf feru from a similar complainte.

‘rheunatisn'.

An aunt on the paternal side also suffers from
Hone of the family were available for examination.

Previoug Historv. The patient gave a history of recurreant

ttaciks of joint pain since infancy. These attacks are
associlated with cold or wet weather, severe excercige or
bathing in cold water. They were much more severé wiien the
natient was younger. The pains are felt 'deep in the
bones' of the limbs and in the joints, especially the
knee and elbow. The eyes have never been yellow. lio
history of yaws was given.

Physical Examination. Well nourished African male.

The relevant findings were an enlarged liver, valwable
1 em. bHelow the costal margin,and an enlarged spleen
vhicl was nalpable 4 cms. below the costal margin. The

-y

1mdi were normal.

aboratory Inv
U rine :=- Schle

veSs tl”atLOHS.
esinger 's test for urobilin strongly wositive.

¥aim test :— negcative. o melarial parasites seen in vlood



snears. Stool :- no ova, cysts or amoebae seen.

Blood := Hbe 11.%2 G. /100 ml. blood ; R.B.Cs. 4,590,000
DET CU. e ; P.C.V. 385 ; H.0.V. 88 cu. riicra ; .. C.Hb.
254 5 micromicrograms ; If.C.Hb.Conc. 29.5% ; W.B.Cs.

9,000 per Cle MMM o Blood f£ilm :- slight anisocytosis and
poikilocytosis, occagional polychromatic red blood cell
and many target cells (61%) -~ FPlate 4. The reticulocyte
count was 3.4%. Differential count :- metamyelocytes 4%,
neutrophil polys. 55%, eosinophils 15%, basophils 1,
lymzhocytes 26% and monocytes 1% 1 normoblast per 100
white blood cells. 8ickling of the red blood cells ;OO%
by the rapid method. E.S.R. 10 mm. in 1 hour. The
serunl bilirubin was 1 mgme%. There was no retention ,
off bromsulphalein at the end of 30 minutes.

Radiclogical examination of the skull and long bones

revealed no abnormality.

Course. The haematological findings were unchanged 14

days later following a course of antimalarial therapy.
Comment. The patient gave a history of recurrent pain in
the joints and liambs, the erythrocytes sickled and there

vas evidence of a mild haemolytic process in the peripheral
blood. Thin blood films showed anisocytosils, poinilocrytosis

ik

and many target cells.



CADH REPOET HUMBER 14.
An African Doy aged 7 years.

fresent idstory. An African boy, A.B., of the Ga tribe

oast Hospital on 31-7-50

commplaining of ulcers on both legs of 14 days duration

O]

and vain in the limbs and joints of 10 days duration.
Pain wes also felt in the left hypochondrium and fever,
malaise and nausea were also present.

FPamily History. The grandparents on the maternal side

only were available for examinstion. The father of the
patient could not be traced and the mother had died at
the age of 24 years of "Pever'. His only sister had
died at the age of 11 months of '‘weakness's The
grandvarents were examined and no abnormality was
Getected apart from sickling of the red cells in the
cage of the grandfather. There was no history of
>'rheumatism' in the family.

Previous History. (from grandparents)
The patient had been strong and healthy until the

age of 18 months when it was noticed that his abdomen was
protuberant. Since then the patient has always been
sick and feverish and has complainéd frequently of

severe peins in the abdomen, joints and limbs. The
attacks of pain are present almost continuously but

vary in severity. There has been consldersble logs of
weisht.

Prhysical Hxamination. Thin, undersized African boy.




The patient was rather distressed. Temperature $9.8' #..
The pulsc and respiration rates were 84 and 22 per ninute.

The mucous menmbranes were noorly coloured and the

tonzue was smooth and male. The features were not mongzoloid

but the skull was a peculiar shape. It appeared to be
compressed laterally giving the 'tower skull' appearance.
The anterior and posterior and inguinal glands were
slightly enlarged and rubbery. The sclerée were reenishe.
There was no eedema. There were ulcers on the internal
malleoli of both ankles, 2.5 and 1.5 cms. in diameter.
The ulcers were punched out involving the_whole thiclkness
of the skin and were septic. The percussion note was
impaired at the base of the right lung and air entry was
diminished. The apex beat of the heart was palpsable

2 cmse outside the nipple line in the 5th. interspace.
There were no bruits. The blood pressure was 95/55.

The liver edge was palpsble & cms. below the right costal
margin in the mid-clavicular line. It was smooth and
softe The spleen was firm, tender and was palpable 10

—~

cms. below the left costal margine The fundi were normal.

Laboratory Investigations. . \
Urine :~ Lo slbumin or bile. Schlesinger’'s test for

urobilin strongly positive. Stool :- no abnormality
detected on microscopy or culture.

Xshn test :— negetive. Lo melarial parasites seen in

48.



cu.me ; P.C.V. 22%. ;3 M.C.V. 70 cu.micra ; M.C.Hb. £1.2
micromicrograms ; ki.C.Hb.Conc. 30% ; 25,200 (corrected For
nucleated reds - 11,000 ) W.B.Cs.!per Cle Mifile o

Blood film :=- anisocytosis, poikilocytosis, polychromatic
cells, hasoshilic stippling, sickie cells and target cells
(21%) - Plate 3. The reticulocyte count was 16.2%.
Differential count :- metamyelocytes 2%, neutrophil polys.
37%, eosinophils 4%, lymphocytes 54% and monocytes 5.

110 nucleated red blood cells per 100 white cells and 4%
of the nucleated red cells were macronormoblasts. Liany
mitotic figures were present. Sickling of the red blood

cells 100% by the ranid method. E.S.R 19 mm. in 1 hour.

49,

Fregility :- haemolysis commenced O.3% and was complete O.057%

SR ES

saline. (control O.4% -~ 0.28%). The serum bilirubin wa
2 mem. %e  Coombs' test was negative. There was no
reteation of bromsulohalein at the end of 30 minutes.
Blood culture was sterile.

Sternal puncture was performed on the 6th. hospital
day and revealed an intense normoblastic hyperplasia -

TABLE IX.

Radiological Examination. ' ) ‘
Chest :—- osteoporosis and increased trabeculation of

thie ribs. Increase in the transverse diameter of the heart.

Skull :~ no abnormality detected.

Femora :~- the ends of the shafts show transverse

lines of arrested growth which are usually associated with
deficient nmtrition or freqguent disease in childhood. A

N

small area of rarefaction consistent with an infarctive
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lesion is present in the upper third of the right femur.
course. The temperature settled on 3-8-50 and tlie
syuptoms improveds There was a further exacerbation of
symptoms on 10-8~50 and the temperature rose to 100.1' F.
These gradually subsided and on 18-8-50 the temperature
was normal end the joint pains had disappeared.
Antimalarial treatment was prescribed on admission to
hospital and, in addition, salicylates were given. The
second exacerbation occurred while the patient was on
sunoressive proguanil 0. 05 G. daily. The patient was
dischiarged from hospital on R2~8-50 with little dimprovement
in his condition. The haematological findings are sliown
in TABLE XX.
TABLE XX.
SERIAL BLOOD COUNTS PERFORMED ON A.D.

Date . 1-8-50 . 11-8-50 . 21-8-50 .
Hb. in G. /100 ml. 6.6 v 5.3 6. 6
RBCs. in millions 3,18 2. 5 8.2
P.C.V. % : 22 22 24

He CoV.in cuemicra 7 70 88 75

1. C. Hb. Conce %. 30 24 28
Reticulocrtes %. 16. 2 20 18
wucleated reds / 110 ' 65 71

100 whites

Corment. A vpatient with increased haemolysis, sick.ed cells
and target cells in the perinheral blood uninfluenced by
antimalarial therapy. A history of recurreat joint pain was

given and bone changes verc seen on Aray examination.
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Thiis patient, A.L., an African girl of the

e tribe was discovered during a medical survey of 200
schoolchildren. At the time of the examination she
ves not complainings

Family Distorye The mother and father are alive and well.

—

There are 5 brothers, 1 of whom was said to suffer firom
attacks of abdominal and joint pains. The examination
of the family is recorded below- TABLE XXT.

Previous History. The patient was well until the age of 5

yvears when she complained of severe pain in the joints
and fever. The eyes at this time were slightly yellow
and the attack lasted for 3 weeks. Since that time the
patient has alweays been sickly and thine. She has
suffered occasionally from pain in the larger joints and
fever. The eyes are always slightly yellow and the urine
Ligh coloured. She is a bright child and, in spite of
frequent absences, is &rd. in the class of 45 childremn.
During the wet season she has been given 0.05 G. of
proguanil daily.

Phvsical Examination. An asthenic African girl. Height

51.5 inches and weight 47 lbs. The skull appeared to De
comressed laterally and the features were mongoloid.
The temperature was ¢9' F.. The pulse and respiraztion
rotes were 90 and 20. There was mild chellogis of the

lins and 2 teeth were carious. The mucous uenbranesg were



poorly coloured and the tongue was smooth and pale.

The cclerae were greenish. The hair was straight, dull
aad goft. There was depigmentation of the skin, rmost
markeG on the face. The skin overlying the knee and
elbow joints was hypertrovhied and mosaic on the shins.
Tolliculitis of the chest and thighs was present. The
anterior and posterior cervical glands were slightly
enlarged and rubbery. There were scars of healed ulcers
on the lower limbs. The lungs were clear. The heart

was not enlarged and there were no bruits. There was a
small umbilical hernise. The liver was palpable, smooth
and soft 5 cms. below the right costal margin. The spleen
wags not palvable. o joint or neurological abnormalities
were noted. The fundi were normal.

Laboratory Investigations.
Uprine :- Schlesinger's test Tfor urobilin was strongly

positive. Stool :- scanty ova of A.lumbricoided present.

Xahn test :- negative. Scanty ring forms of P.falcinarum

present in a blood smear.

Blood :- Hb. 8.4 G./100 ml. blood ; R.B.Cs. 3,400,000 per
CU.tmle ; P.C.V. 30% ; .C.V. 88 cu. micra ; L.C.Hb. 25
micromicrosrams § Li.C.Hb.Conc. £8% ; W.B.Cs 20,000 ver
CUsirfes lood film :- anisocytosis, poikilocytosis,
nolychromatic red cells, basophilic stippling, Iowell
Jolly bodies, sickle cells and many target cells (220 -
Plote 4. The reticulocyte count was Y. 5 Differcntial

count :~ metermvelocytes 0. 6%, neutroshil polys. 50. 65,

-
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coeinogkile 12%, lymphocytes 33.4% and monocytes 3.4
13 norimoblasts seen per 100 white blood cellse Siciling
of the red blood cells 100% by the ranid method.

E.S.R. 22 mme in 1 hour. Fragility :=- haemolysis
commenced 0O.45% and was complete Col% saline. The
serum bilirvbin was 1.3 mgm. % The Coombs' test was
ne;ative. There wag no retention of bromsulphslein

at the eund of 30 minutes.

Radiolopical ¥indings. 2988/50
Skull :~ there is thinning of the outer bony table.

There are perpendicular striations running from the inner
table giving the 'hair on end' appearance.

Course. The patient was treated with mepacrine C.1 G.
tefese for 5 days and proguanil 0.06 G. t.des. for 5
days. The hese ematological findings viere unchanged at the
end of this treatment. Suppressive proguanil therany was
vresceribed sand a further examination performed 8 weeks
later. Zvidence of increased hgsemolysis was still present
in the peripheral blood and the héemoglobin was 9.1 G./

100 ml. blood.

Exemination of the familv. The results of the haematological

A

investications performed on the family are shown in

TARIE ¥XT. The mother and father had no complzints and
their blood counts were within normal limits. 4 of the
6 children exhibited the sickle cell trait and all 4 of

these children showed evidence of increased hLaenolysis in

the perinheral blood and sickled and target cells in thin

o}

k)
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smears. John aged 7 years , in addition to A.L., save a

higtory of recurrent joint pains. The xray of his skull

(-}

21lso showed the 'hair on end' svpearance. In only

one child, the patient A.L., was it possible to prescribe
antimalarial therapy and perform further investigations.
Thus, although the remaining 3 children exhibiting the
sickling phenomenon were suffering from a haemolytic
anaenia indistinguishable from sickle cell anaemia, malaris
could not be excluded as a possible causal factor. The
diagnogis of sickle cell ansemia in these 3 children

must be tentative and cannot be taken as proved.

Comraent. The patient gave a history of recurrent attacks
of joint pain. There were signs of increased haemolysis
in the peripheral blood, the erythrocytes sickled and
sickle and target cells were present in thin films.

Bony changes were also present. The condition did not
respond to antimalarial therapy. The father and mother
both exhibited the sickling phenomenon. & other children
in the family were suffering from a haemolytic anaemia

\

possibly sickle cell anaemisge



CAST PORT NULPER 16.
An African male aged 16 years.

Present History. An African male student, A.Z.A., of the

Ca tribe was admitted to the Gold Coast Hospital on
5=6-50 complaining of dull aching pain in the arms, hands,
legs and chest of 7 days duration. The pain had been
present constantly and was most marked in the larger
joints of the limbse. The patient also coﬁplained of

anorexia, nausea and feeling cold.

Family Historye The mother and 1 sister were alive and

well.  The father was alive but had suffered from sttacks
of 'rheumetism' all his life. ilone of the family were
avallshle for examination.

Previoug IHigtory. The patient gave a history of recurreant

attacks of 'rheumatism' since infancy, occurring almost
ever; month, varying in severity and 1ncapa01tat1ng him

Tor aworoximately 3 months in every 12. The duration of

the attack varies from 7-l1l4 days. The eyes have at times
been yellow during these attacks no history of abdominal
pain or leg ulcers was obtalned. The attacks are associsted
especially with cold weather.

Physical Examination. Well nourished, small Africaen youth.

Temaerature 9%.2' F.. The pulse and respiration rates

were ©0 and 22 ver minute. THe mucous menbranes were

well coloured. The tongue was smooth and rather osle.
S

There was no oedema, jaundice or scargs vwresenb. The

anterior cervical zlends were slightly enlarged and rub:ery.

ARSI
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Ihe luigs were clear. The heart was not enlarged and there
werc 1o brults. The liver could not be felt. The spleen
seloable £ cmse below the left costal margin snd was
firme. Ilovement of the limbs was unrestricted and no

Joint or neurological avnormalities were noted. The

fundi were normal.

Laboratory Investigationss.
Urine :-— trace of albumin. Schlesinger's test for urobilin

stron ly positive throughout stay in hospital. Stool:-

scanty ova of A.lumbricoides present.

Kahn test :- negative. 1o malarial parasibes seen in
blood smears.
Blood :- Hb. 12.5 G./100 ml. blood ; R.B.Cs. 5,650,000 per
cu. e 3 P.C.V. 38% ; .C.V. 67.5 cu. micra ; Ii.C.IHb
29,2 micromicrograms ; L.C.Hb.Conce 33% ; W.B.Cs. 6,8001
Der cU.rmn. . Blood film :- mild anisocytosis and
poikilocytosis, no sickle cells, many target cells (63yp)-
Plate 5. The reticulocyte count was 5. 2%.
Differential coumt :- neutrophil polys. 37%, eosinophils
103, lymphocytes 52% and monocytes 1%. Sickling of the
red blood cells 100% by the rapid method. Fragility :-
haemolysis commenced O.3% and was complete O.15% saline.
(Control 0.45% end O.25%)s H.E8.R. 4 mae in 1 hour.
The cepum bilirubin was 1.6 mgm.jee The Yoombs' test
There was no reteation of bromsulpualein

wes negatilves.

=&

at the end of 30 minutes.



A course of antimalarial treatment was given. The

- -

satient's symptome gradually subsided but ©lood counts
pervormed on the 11-8-50 and 16-8-50 revealed findings
essentially similar to those recorded above. The
haemoglobin was 13 G. /100 ml. on discharge on the 16-8-50
but signs of increased haemolysis were sfill present

and many target cells were present in the thin smear.
Commente The patient gave a history of recurrent attacks
of joint oain, signs of increased haemolysis were pnresent
in the peripheral blood and a thin blood film showed
anisocytosis, poikilocytosis and many target cells.

The erythrocytes sickleds Antimalarial therapy had no

effect on the condition.




CasE RIFPORT WUMBER 17,
An African male aged 18 yearse

o

L)

Pregent distory. An African male, L.K.K., of the Hwe

trivbe wes referred For examinstion on £23-3-50 in view
of a history of recurrent joint pains of many years
duration. The patient was not complaining at the time
of examination.

SJamily Historye. The mother, father, 2 brothers and 4

sisters were alive and well. 1 brother aged 15 years
was sald to suffer from recurrent attacks of pain in the
joints. Hone of the family were available for examination.

Previous iiptory. The patient gave a history of recurrent

attacks of pain in the joints and limbs since the age of
4 vears. The attacks occurred about twice a month when
the patient was younger but sre now much less frequent and
occur about 4 times in the year. The attacks last about
7 days and are associated with the cold weather. The pain
is dull and aching in character and cannot be accurately
located but occurs most frequently in the larger joints of
the linmbs. Headache, anorexia and fever accompany the
pain which is usually the first indication of an attack.
The vatient was in hospital in April 1949 when the
Giagnosis was Fever H.Y.D.. The haemoglobin at that time,
according to the records,was 70% Sahli. The watient
was said to have suffered fro. yaws at the age of 4 years
and was treated with many tablets of stovarsol. Since then

the vatient has had many courses of u.A.3. and meny coupses



of cuinine and mepacrine without relief of symptoms.
The last attack occurred in January, 1950. There
is no hiztory of jaundice.

Thygical Sxamination. VWell nourished African male.

The mucous membranes were well coloured. Ho jaundice or
oedemas. The lungs were clear. The heart was slightly
enlargzed clinically and there was a systolic'murmur at
the apex. The liver edge was smooth and soft and was
palnable & cms. below the right costal margine The
spleen was firm and was palpable 3 cms. below the left
cogstal margine o jolnt or neurological abnormalities
were noted. The retinal vessels were dilated and
tortuous.

Laboratory Investigations. o
Urine :~ Schlesinger's test for urobilin strongly positive.

.

Stool :~- no ova, cysts or amoebae seen.

Kahn test :- negative. 1o malarial parasites seen in

blood smearse.

3100G :~ Hb. 13.9 G./100 ml. blood ; R.B.Cs.. 4,880,000

DET CUelMle ; PoCeV. 39% ; M.C.V. 8l cu. micrae. ; li.C.Hb.

2

28. 5 micromicrograms ; il.C.HbeConc. 36% ; W.B.Cs. 7,600
Per cu. mme. Blood £ilm :- anisocytosis, poikilocytosis
and many target cells (65%) - Plate 8. The reticulocyte

count was 5.8% Differential count := metainyelocjytes 1,

A

=7 R, 1.2 77(}," TRV, & gt e AQL
neutronhil nolys. 475, eosinophils 3%, lymphocytes 487,

monocytes 1% Sickling of the red blood cells 100x by

the ranid method. Pragility :- haemolysis comienced
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Ce 457% and was complete 0.1% saline (Control O.455% and O.25%).

Te8.E. 7 mme in 1 hour. The serum bilirubin was 0.8
el Soe  There was no retention of promgulprnalein at the
end of 46 minutes.

Radiological Examination.
o abnormality detected in the skull or femora.

Course; Antimslarial therapy was prescribed for 10 days
and the blood re-examined. The haemoglobih was 15.4 G./
100 ml. blood and the reticulocyte count was 6. 5%
Comrent. The patient gave a history of recurrent sttacks
of joint pain decreasing in severity with advancing ycars.
There were signs of élightly increased haemolysis in the
nerinheral blood, the erythrocytes sickled and a thin
blood f£ilm revealed anisocytosis, poikilocytosis and

many target cells. Antimalarial therapy did nol &ppear to

influence the condition.
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Prcgent History. An Africen male, S.A.li., of the Aizim

tribe was referred for investigation on 21-3-50 in

view of a history of recurreant attacks of pain in the liubs
and joints. The patient was not complaining at the time

of the examination.

Pamily History. The father, 1 brother and 1 sister are

alive and well. The mother is alive but is said to

suffer rrom recurrent joint paine 2 brothers have died of
UNKNOWN CausSeSe Noﬁe of the family were available Zor
examination.

Previousg Historye. The patient gave a history of recurrent

LD

attacks of pain in the arms and legs from the age of

6 years. The attacks were more frequent when the patient
was younger and now occur about 3 times in the year.

The attack lasts from 7-14 days and the patient has been
hospitalised on 3 occagions. Lo definite diagnosis was
repched on these admissionse.e The eyes have at times been
vellow and the urine dark in coloure. The patient is said
to have suffered from yaws in infancy and was treated Dby
injections. A further course of injections was given

at the age of 138 years. The natient has had many courses
of guinine and mepacrine.

Phveical Exsmination. A small, asthenic Adfrican male.

The temperature, pulse and respiration rates were normal.

The mucous membranes were well coloured. The sclerae were
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reenishe  The epitrochlear and inguinal glands were
ust palpeble. The lungs were clear. The heart was
glightly enlarged clinically and there were systolic murmurs
at the mitral and pulmonic areas. The spleen was Just
palpable. Ko joint or neurological abnormalities were noted.
Scars were present on both lower legs. The retinal
vessels were dilated and tortuous.

Laboratory Investigations.
Urine :- Schlesinger's test for urobilin strongly positive.

Stool :- no ova, cysts or amoebae seen.

Kahn test :- negative. 0 malarial parasites seen in
blood smears.

Blood :~ Hbe 13.2 G./100 ml. blood ; R.B.Cs. 4,630,000
Der cU.ime ; P.C.V. 40% ; M.C.V. 87 cu. micra ; Ii.C.Hb.
28. 5 micromicrograms ; M.C.Hb.Conc. 33% ; W.B.Cs 9,400
PEr cCu. ™m.. Blood film :- anisocytésis, poikilocytosis
and many target cells (87%) - Plate 5. The reticulocyte
count was 6.6% Differential count :~ metamyelocytes 1%,
neutrophil volys. 40%, eosinophils 7%, .lymphocytes 44%
and monocytes 8% 2 normoblasts per 100 white cells.
Sickiing of the red blood cells 100% by the rapid method.
Progility :- haemolysis commenced 0. 3% and was complete
in 0.05% seline. E.S.R. 12 mm. in 1 hour. The serum
hilirubin wae l.2 7gil e

Radiological Examination. , 4
o apnormality was detected in the skull or rfemora.

Course. Antimalarial therayy was prescribed and the blood
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was re-examined on 8-4-50. The findings were essentially
gsimilar to those reported above. The reticulocyte count was
still raiged and the serum bilirubin was 1.2 IMEine G5

Comment. This patient gave a similar history to L.I.IH.

Case Report Humber 17 (page 59) and the haematological

findings also were similars



CaSE RUPORT HWULBER 19.
An African Doy aged 16 yearss

Present History. An African youth, J.Q., of the Ga tride

reported to the out-patient department of the Gold Coast
Hospital on 10-3-50 complaining of pain and redness of

both eyes of & weeks' duration.

family distory. The father, mother, 1 sister and 2

brotiiers were alive and well. A second sister aged 8
years was éaid to suffer from attacks of ‘'rheumatism'.
The heematological findings of the father, mother and
thie second sister (the only members of the family

aveilable) are shown in TABLE XXII.

Previous History. The patient gave a history of recurrent

attacks of deep-seated pain in or near the large joints
of the limbs occurring 3 to 4 times in the year. These
attacls had persisted since infancy when they were more
severe.

Phyvsical Exemination. Fairly well developed African youtii

The conjunctiva were moderately injected and slit lamp
microscopy revealed superficial punctate corneal staining
with fluorescein in both eyes. In the left fundus

were 2 small aneurysms, well out to the periphery and
directly below the macula. They were near, but not
associated with, a branch of the inferilor temporal vein.
flear one aneurysm was a small retinal haemorrhage. The
visual acuity was 6/5 in either eye. (DreJ. .. Sarzics).

ilo other abnormality was detected on physical exaninations
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Leboratory Investisations.
Urine := Schlesinger's test for urobilin strongly positive,

no sugar, albumin or bile pigments onresent. Stool :-
no abnorality detected.

Kalin test :~- negative. Io malarial vparasites wecre seen
in Dlood smears.

Blood :=- Ibe 14.2 G./100 ml. blood ; R.5.Cs. 4,180;000 ;

P.C.V. 40% ; 1.C.V. 96 cu. micra ; li.C.Hb.Conce. 55.5 %

G

We3.0s 6,200 per cu.mme. Blood film :- anisocytosis,
poikilocytosis, occasional sickled cells, basophilic
stippling, polychrometic macrocytes and many target cells
(60%) - Plate 5. The reticulocyte count wag 6. 15
Differential count :- metamyelocytes 1%, neutrophil
polys. 47%, eosinophils 3%, lymphocytes 48% and monocytes
1% 1 nucleated red cell per 100 white cells. Sicikling
of the red blood celld 100% by the rapid method.
Frapgility :- haemolysis comzenced at 0.3 and was couplete
0.1% saline. (Control 0.4 to 0.25%). E.S.R. 8 mm. in 1
hour. The serum bilirubin was l.1l mgme%e.. The Cooubs'
test was negative.

A sternal punctufe revealed a normoblastic hyperplasis
TABLE IX.

Radiolosical Ixamination.

The bones of the vault of the skull show changes

N

1s50ciated with ansemia.

joy]

Course. The blood opicture wes unaltered folloving 14

devs of antimalarial therany ; the keratitis cleared

A
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after 3 weeks of symptomatic treatment. 10 weeks later
the patient renorted fever and joint pains ; the
haemoglobin at this stage was 15.5 G. /100 ml., the cerum
bilirubin 1.2 mgm. % sand the reticulocyte count was 10. 15
Scanfy malarial parasites were present in a blood smears
The blood picture was unchanged following a furtier £
weels of antimalarial therspye. Apart from the original
£ilm malarial parasites were not found although daily
smears were examined.

Investigation of the Family. The hacmatological findings are

shown on TABLE XXIT.
TARLE XX1I.
HAERMATOLOGICAL RIVDINGS IN THE FAMILY OF J.Q.

. liother . FPather . Sister .

Aze o 45 50 8
Hb. in G./100 ml. 13.5 137 13. 3
HBCss in millions 4,77 4o 37 4. 15
DET Clle IMille

P.C.V. per cent. : 40 40 } 37
e C.V. cu.micra. 84 | o1 89
ize Co Ha Conce 34 34 . 36
Reticulocytes. Ce 2 0.8 3., 8
Bilirubin mge % 0.6 0. 4 1.3
WCse DOT CU.iniie 7,400 7,800 8,400
Sicikling +Ve€e +VEe +VEe

e

The sister aged 8 years gave a history of recurring attacks

of vwain in the abdomen and joints and, as will be secu

L
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from the table, there was evidence of increased haemolysis
in the peripheral blood. Her spleen was palvable 8 cus.

below the costal margine. The tiin blood £ilm showed

.}

anigocytosis, poikilocytosis, an occasional sickle cell
and nany target cells (45%). 1 normoblast wes seen wer
100 white blood cells. Antimalarial therapy wa
vrescribed but the patient €id not return for fubther
investigations This gister can only be regarded as a
nrobable case of sickle cell anaemia as malaria has not
been excluded as a possible causal factor. The & other
giblings in the family who were not available for examination
did not, however, give a history of recurrent joint
rain although they were also-acquiring their premunition
immunity to malarla.
Commaent. The case report of this patient has previously
been pubhlished EDINGTON & SARKIES (1952). The investigation
of the Pfamily was not, however, included and has uveen
added in this report. This patient,J.q., once again
cave a history of recurring attecks of joint pain, signs
of incressed haemolysis were present in the peripheral
blood, the erythrocytes sickled and thin smears showed

many target cellse.

j@]

anisocytosis, poikilocytosis an

P

Antimalarial therspy did not appgear to influence the

haemolysis. The examination of the family agreec with tlhe

homozyoous theory of the inheritance of sickle cell anaemie.
<2
A sister, sped 8 years, was also possibly suffering from



ped 22 years.

An Africen male, A.X.K., of the Ga tribe
reported to the out~patient department of the Gold Coast

41

Hospitel complaining of gradual loss of vision in the

left eye during the previous 3 weeks.

femilly History. The mother and 6 siblings were alive and

well. The father had died while undergoing a herniotomy
in 1943 and 1 brother had died of an 'unknown comze'
There was no family history of rheumatism.

Previous History. The patient gave a history of recurring

attacks of pain in the large joints, back and muscles
occurring about 6 times in the year. The attaclks had been
decreasing in frequency and severity since infancy.

Physical Examination. Asthenic African male.
The sclerae were greenigshes Vision in the right eye was

6/5 and in the left was reduced to light perception only.

ight reaction of the left pupil was sluggish.

The

b

There was a dense vitreous haemorrhage on the left side and

s51it lamp microscopy showed the anterior vitreous to be
full of red cells. On the right dide there was a small
morula=-shaped aneurysm arising from the inferior teuporal

vein at the periphery of the fundus &t 8 o'clock from

+

the disc ; there was also a smaller aneurysm of the

superior temporal vein at 11 o'clock from the disc.

(Dp. J.57 R, Sarkies ).

The patient had a dorsal scoliosis (salc
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a1l in childhood). The spleen wes palpable 6 cug. below
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the lerf't costal margine

Laboratory Investigations.
Urine :~ Schlesinger's test for drobilin strongly positive.

lio rugar, albumin or bile pigments present.

Stool :-~ no abnormality detected.

Kahn test :- negative. Io malerial parasites seen in wlood
films.

Blood :- Hbe 13.5 G./100 ml blood ; R.B.GCs. 5,100,000

per cu.rme ;3 P.C.V. 37% 3 1.C.V. 73 cu.micra ; M.C.Hb.
Conc. &6e5% 3 W.B.Cs. 9,200 Blood'film = anisocytosis,
poikilocytosis and many target cells (74%) - Plate 4.

The reticﬁlocyte count was 6.6% Differential count :-
neutropnil polys. 52%, eosinophils 11%, lymphocytes 55%
and monocytes 4% 1 normoblast seen per 100 white cells.
Sickling of the red blood cells 100% by the rapid méethod.
The serum bilirubin was l.3 mgm. %

Radiological Exsmination. ]
Tull :— lateral radiographs show changes of Cooley's

erythroblastic or sickle cell ansgemia from the region of
the coronal sutube for avout 2+ inches backward along
the vault of the parietal bones.

Course. Antimalarial therany was prescribed for 14 days
and the blood was again investigated. Evidence of mild
heenolysis as reported abdve was still present.

Investication of the Family. Only one sister wes

e

available Ffor examination. Bhe gave no history of joint
vains, the blood picture was within sormal lindts and the

red Hlood cells exhibited the sickling trait.
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Comrient. This is the second case report published by

Bdington & Serkies (1952). The patient save a history

3

03]

of recurrent joint pains, signs of haemolysis were
present in the peripheral blood, the erythrocytes sickled
and thin smears showed anisocytosis, poikilocytosis and
many target cells. Antimalarial therapy had no effect
on the haemolysis.

The case report of this and the oprevious patient
were published in view of the occurrence of microasneurysms
in the retinal vessels. These had not previbusly been
renorted as occurring in sickle cell anasemia. In the
article mentioned above the literature on aneurysms of
the retinal vessels was Dbriefly discussed. It was
considered that stasis and subseguent thrombosis
following blockage of the blood vessel by sickled erythrocytes

was the probable cause of the microaneurysms found in

sickle cell anaemiae




APPENDIX D.

THIRTEEN AUTOPSY REPORTS.




I s UEDBER 1
Temale ajed 488 years.

Present Iistory :~ A.A., an African female of the Ga tribe

was admitted to the Gold Coast Hosvital, Accra on 24-4-50
complaining of generalised muscular and joint pains, fever,
headache, vertigo and vomiting of two days duration. Iiild
diarrhoea was also present. A small ulcer on the left ankle
had been treated at the out patient department for four

weeks. On the day before admission the patient noticed that
her eyes were wyellow and that the urine was dark in colour.
Family history :- The patient was married and had one chil@
aged 5 years who was alive and well. The husband's whereabouts
were unknown and the patient's parents were both dead. The
cause of their death Was unknown.

Previous History :- The patient gave a history of freguent
attacks of generalised pains in the limbs and joints,
accompanied by fever, headache and nausea of ten years
duration. The eyes had often been yellow. The right hip joint
had been especially affected and for many years was always
painful. It had not been so painful during the last year

and the patient stated that she could not move the right upper
leg.

Physical Examination :- Thin ill looking African female.
Mentally slow. Temperature g9'®., Pulse 106. Respirations 30
The mucous menbranes were vale. There was a shallow, healing
ulcer 2.5 cm. in diameter on the outer aspect of the left ankle.
The lungs were clear. The heart was not enlarged and there

were no bruits. There was tenderness and guarding in the




epivastrium and right hypochondrium. The liver was jusﬁ
pal-anle. The spleen could not be felt. The reflexes were
slu_gish and the abdominals could not be elicited. The right
hip joint was ankylosed.

Laboratory Investigations :- v
Urine :- heavy cloud of albumin ; bile pigments and urobilin

present ;3 scanty pus, red blood and epithelial cells seen
microscopically ; culture revealed the presence of Bact.coli.
Stool :~ greyish in colour ; trace of bile present ;

unfertilised ova of A.lumbricoides present ; culture revealed

no patinogenic organisms.

The Kahn test was negative.

io malarial parasites were detected in repeated blood smears.
Blood findings :~ haemoglobin 7.3 G./100 ml. ; r.b.cs.

2,200,000 per cu.mme ; PCV 29% ; MCV 131.8 cu.micra ;.

MCHb 33  ; LCHbConc. 25% ; WBCs 27,000 per cu.mm. ;
differential count :- myelocytes 1%, metémyelocytes 2%,
neutrophil polys. 85%, eosinophils 1%, lymphocytes 10% and
monocytes 1%. .

Blood siear :- anisocytosis, poikilocytosis, polychromatic
macrocytes, basophilic stippling and targét célls. There were
18 normoblasts per 100 white cells.

The reticulocyte count was 7.6% The erythrocytes sicicled
100% Dby the rapid method.

The serun bilirubin was 16 mgm. %

X ray report 1554/50 :- Lo gall stones detected.
1509/50 :- Right hip joint. There is deformity

and flattening of the head of the femur with loss of joint

space. DBony ankylosis and a great increase in the density
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of tie adjacent femorel and acetabular bone is present.

The condition may have resulted from an old infective'arthritis.

( 2 similar condition'has been described in sickle cell ansemis
- gee nage 62).

Course :- The patient's condition slowly deteriorated. Intense

pruritis was complained of on 2=5=50. On the dayvbefore death,

7-5-50, there were sordes on the lips and the patient was

delirious. The haemoglobin had fallen to 4 G./100 ml.blood.

( i.e. a drop of almost 50% of the original value in 13 days)

She sank into coma and died 8-5-50.

Treatment :- Vitamin K, peniciilin and antimalarial therapy

had been prescribed.

AUTOPSY 103/50 (6 hours after death)
The body was that of a thin Jjaundiced African female. The heart

and lungs were normal., The liver was enlarged and bile stained.
The bile ducts were patent and there were no gall stpnes.
The spleen was densely adherent to’the-surrounding organs
end was small and fibrosed. (Weight 19 G. - B66 plate 12).
It was dull greyish brown in colour and the surface was
nodular. It Waé gritty on section, the capsule was greatly
thickened and dense bands of fibrous tissue stood out from
the reddish slate grey colour of the cut surface. Grey and
red nodules from 2 to 6 mm. in diameter were scattered
throughout. The kidneys werc enlarged and oedematous.

The marrow of the femur was red and hyperplastic.

Histological Findings :- -
Liver :- The lobular pattern was well preserved. There was

N0 necrosis or evidence of biliary obstruction. The most

striking feature was the intense erythrophagocytosis exhibited



by the rupiTer cells. They were distended with masses of
sickled erythrocytes 7illing the cell. (see PLATHE 17 ).

The layger vlood vessels contained serum only. UGraanules of
pigment giving a variable reaction for iron (but mostly

non iron containing ) were vresent in the Xupffer and
parenchymal cells.

{idney :- The glomerull and parenchyma were congested with
sickled erythrocytes. A number of the glomeruli were hyalinised.
and the cansular membrane of others was thickened. B few
glomerulér adhesions were present. The proximal tubules were

- dilated and there were densely staining casts in the
collecting tubules. Granules of iron containing pigment were
present in the tubular epithelium.The inﬁertubular capillaries

were packed with red blood cells which appeared to be
agglutinated and sickled.

Spleen :~ The normal splenic architecture was completely
iestroyed. There were dense masses of yellowish dark brown
pigment enmeshed in fibrous tissue. (see PLATE 13). .

In some instances the pigment appeared to be in bundles
resenbling bamboo and in others it was surrounding the

blood vessels giving a laminated appearance. ( see PLATE 16).
Giant cells were engulfing the pigment. (PLATE 15 ).

The pigment gave the reaction or calcium and iron.

llalsighian corpuscles were absent. The overall picture was
that of rogressive Cibrosis with calcium and iron deposition,

Masses of sickled erythrocytes were enmueshed in the interstices

of the fibrous tissue.



ATTOPSY REPORT HUKBER 2
An African ~rimi ravida aged 21 years.

Previous Wistory (from relatives ) ; Suddenly collapsed 2 days
before decth complaining of weakness and difficulty in
breatiiing : became delirious and died on the way to hogpital.
The patient had never been a strong womah and was subject to

attacks of fever but no history of jaundice was given.

AUTOPSY 123/49 (15 hours after death)
A well nourished African female. Slight oedema of the ankles

and jaundice of the sclera. The subcutaneous fat was not
icteric. The meninges‘énd brain were normal avart from their
extreme pallor with which the blood vessels, containing pale
watery blood,'were‘in striking‘contrast. o malarial parasites
were found in a smear from the brain. The mouth and throat
were normal and the trachea contained frothy mucus. The lungs
were pale bulky and oedematous. luch froth exuded on seection.
There was 60 ml. of clear straw-coloured fluid in the pericardiun.
The heart was pale, collapsed and not enlarged.There was gross
pallor of the abdominal organs. The spleen, iﬁ contrast to
this pallor, was a dark slaty blug colour and was grossly
enlarged. (1,422 G. ) It was adherent to the surrounding

organs but could-easily be freed. It was firm 1in consistency,
the pulp was dark red in colour and did not bleed on section.
The liver was enlarged snd pale in appearance. (2,268 G. ).

The kidneys and suprarenal glands showed no gross annormality.
Uniovular twins were removed from an extremely pale uterus of
28 weeks emlarcement. Their blood did not exhibit the sickle

cell trait.
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lozical Zindings :-—

1~ the canillaries were empty and no sickled red blood

e s - {7 Ay Y
cecils were seen (PLATE 22).

slver - consideravle sutolysis, non iron coutaining oiiment

oresent, no congestion or necrosis and no sickled red blood

Kidneys :- tubular degeneration, no congestion and very few
red blood cells present.

Tunzs :- gross oedema with scanty red blood cells present and
a Tew sickled forms (PLATE 21).

The Spleen :- packed with sickle cells forming lakes of blood
around the malpighian corpuscles which were scanty and widely
separated. Much iron free pigment present. A

The heart's blood shoWed 100 per cent. sickled red blood cells
on direct examinétion.

Culture from the spleen and intestine revealed no pathogenic

orzanismse



ATUTOPSY WisEe 3

An Afpican vrimigravida aged 90 years.

Zxtract from Clinical Iiotes :- o history of previous illnesses.
Suddenly became unwell on 8-10-49 complaining of breathlessness,
swelling of the Tace and legs and a 'bell ringing' in her

ears. She was admitted to hospital on 9-10-49 collapsed and
delirious. io jaundic;. The temperature was 102' F. on
admission. Bcanty malarial parasites were present in a blood
smear. The patient died shortly after admission. No history

suggestive of previous haemolytic crises could be obtained.

AUTOPSY 169/49 (9 hours after death)
A well nourished African female., Oedema of the ankles and (?)

slizht jaundice of the conjunctivae. The macrosconic appearances
of the organs were exactly similar to AUTOPSY HULBER 2 apart
from the thyroid gland which was diffusely eniarged. Again the
slaty blue colour of the spleen was in striking contrast to

the pallor of the other organs ( weight 802 G. ). Weight of

the liver 1927 G. The heart's blood showed 100 per cent.
sickling of the red blood cells on direct examination.

A male child of 28 weeks maturity was removed from a pasle
uterus. The child showed ﬁo gbnormality apart from sickling

of the red blood cells (10% by the rapid method) and the weight
of the swnleen was 3.2 G

Cultures of the intestinal contents and splenic pulp of the
mother revealed no vnathogenic organisms.

Histological ¥indings :- - " :
The brain, kidney and lungs were similar to Autopsy number 2.

The thyroid sland showed a diffuse colloid enlorgement with

an occasional gickle cell present.
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Iiver :- diffuse hyaline cepeneration with some round celled

infiltration. Scanty red blood cells present. [lo evidence
of lhaeuorrhiage or necrosis.

Heart :— the muscle was oe@ematous

Spleen :- packed with sickled erythrocytes. Lakes of blood
obliterating the normal structure of the gland. Much iron
free pigment was present.

The sternal marrow preparation was , unfortunately,

unsatisfactory.



AUTOPSY 1UIIBER 4
An African primigravida aged 19 years.

<

Previous History ( from rclatives) t= The patient had been well
throughout her pregnancy apart from occasional complaints

of feeling tired and of vague pains in the limbs. Twins were
delivered normally at 11 a.m. on 3-12-49. The labour was not
unduly long, thefé were no apparent complications nor undue
blood loss. The girl suddenly collapsed and 'became weak'

after delivery. She was Bushed to the hospital but died

on the way at 1 p.nm.

Autopsy 206/49 (2 hours after death) :-
Well nourished African female. leither oedema nor jaundice

present. The brain and meninges were pale and no malarial
parasites were present in a smear. The desophagus and trachesa
wére normal. The lungs were pale, bulky and oedematous.

The heart was pale,flabby and collapsed. It was not enlarged.
The liver was enlarged and pale. (2,002 G.) The spleen
weighed 190 G. and presented the typical slaty blue aoppearance
of those previously described. The stomach and intestines were
pale. There was some perirenal oedema but the kidneys
otherwise appeared normal. The uterus was contracted and there
was no evidence of haemorrhage or excessive trauma in the
revroductive organs. The erythrocytes of the heart's blood
sickled 100 per cent.. Culture from the spleen was sterile.

Histological findings :- .
Liver := The lobular pattern was well preserved. There was

no necrosis. The blood vessels and sinusolds were congested
with sickled erythrocytes. There was erythrophagocytosis by
the Kupffer cells. A small amount of non iron containing

b
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pilgent was oresent.

un;s = There was congestion and extravasation of sickled
erythrocytes in the 81veoli. (PLATE 23). The smaller blood
vessels were Dlociked by conglutingted masses of sickled
erythrocytes.

The heart muscle was oedematous.

Snleen :=- There was intense congestion of the pulp and sinuées
and there were haemorrhages surrounding the malpighian
corpuscles. The pulp and endothelial phagocytes had engulfed
many red cells. [uch non-iron and a little iron containing
pigment was present.

Kidney := A Tew of the glomeruli were hyalinised and the
remainder were congested and packed with conglutinated masses

of sickled red cells. (PLATE 24). o casts or pigment were

seen.
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AUTOPRPSY TIBRUR b
An African vrimigravida aged 17 years.

Previous History (clinical notes) :—‘Four days history
of generalised pains,nsusea and weakness.. Admitted to the
laternity Hospital,Accra on 14-12-49. The patient was a
primigravida almost at berm. She was weak and Jaundiced on
admission and malarial parasites were present in a blood smear.
Bile pigments and urobilin were @resent in the ﬁrine. The
haemoglobin was 6.8 G. /100 ml.of blood. An injection ofl
mepacrine was given intramuscularly on admission at 9 a.m.
and qunine gr.9 given intramuscularly just before a normai
delivery at 230 p.ms the same day. The male child was ali#e
and well. (2,168 G.) It's blood did not exhibit the sickle
cell trait. The patient's temperature varied between 100' and
103'F. for the nexf 2 dayse. The lochia was not offensi?e
and o blood culturc was sterile. On the 16-12-49 the patient
suddenly collapsed and became deliirious. She died at 5.15

Peme. The haemoglobin was 4.1 G« /100 ml. on the day of dcath.

Autopsy 215/49 (15 hours after death)
Well nourished African female. 10 oedema was present. There

was jaundice of the sclerae and subcutaneous tissues. The
meninges and brain were normal apart from their extreme
pallor. lio malarial parasites were present in a smear. The

hroat were normal. ihie trachea contained frothy

=
O
o
c
[
)
]
ct
b

iuecus. The lungs were pale, heavy, frothy and oedematous.
There wags 55 ml. of bile stained fluild in the pericardium.
The heart was Slightly enlarged (3380 G ), collansed aud the

miscle was pale. The stomach and intestines were very palec.
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The soleen was slaty blue iu colour, enlarged and the cut

-
L

surlace was dark red and did not bleed on section. It was

firm in conslistency and a siear of the pulp was negative for
malaricl warasites although .alarial piguent was present.
The weight of the spleen wés 765 G. The liver was enlarged
a:.d congested (2,142 G.). The pancreas was pale’and firi.
The shaft of the femur contained red marrow but there Was
considerable autolysis and the cellular components could not
be satisfactorily identified. The kidneys and suprarenal
glands showed no abnormality.. The heart's blood Showed many
sickied red blood cells on direct examination.

Histological findings :-
There was considerable autolysis of all organs.

Brain :- The capillaries were empty and no sicikled erytiurocytes
WEre SEEle

Liver :- o congestion nor necrosis. Iron and non-iron containing
pigment oresent. »

Kidney :~ Ho congestion and no sickled erythrocytes seen.

Lung :- There was marked congestion and oedeima with small
haemorrhages present. The majorify of the erythrocytes were
discoidal but scanty sickled forms were present.

Spleen :- The splenic pulp was congested and paciked with sickled
cells. There were haenorrisses surrouncing the walpiglhian
corvuscles which were widely se.arated by tie masses of siciled

erytivoeytes. Luch iron asd non-iron containing pigsent was

Aresent.



AUTOPRSY ULEER
An African privigravida aged 18 years.

Extract fiom clinical notes :- 'The patient (28 weeis pregnant )
wes admitted to the kiaternity Hospital, Accra on 24-3-50
complaining of pain in the joints of 24 hours duration.

The general condition on admissioh was fairly good,

Leboratory investigations :~ Urine :- albumin nil, no bile
plgments but urobilin present. The HKahn test was negative.

lio malarial parasites were detected in blood smears.
Hemoglobin 45% Sahli.; RBCs. 2,850,000 per cu.mme. Sickling

of the red bDlood cells 100 per cend. in 24 hours.

Antimalarial treatment was prescribed; Iron and marmite were
given orally and hepolon intramuscularly.

Course :- The patient's condition gave no cause fop anxiety
until 1-4-50 when shé suddenly became distressed and dyspnoeic.
Oryv.en was thought to imorove the dyspnqea. The patient
collansed and died suddenly.

Autopsy 69/50 (6 hours after death)
Well nourished African female. There was no oedema but slight

icterus of the sclerae was present. The meninges and brain
showed extre:re pallor. The blood vessels contained thin

vatery blood. ijo malarial parasites were found in a smear.

The lungs were pale,bulky and oedematous. There was much froth
in the treschea and bronchi. The heart was pale flabby and eo
collapsed (261 G. ). There was gross pallor of the abdominal
orcans. 9he spleen was a dark slaty blue colour und was greatly
enlarged (1254 G.). It was firm in consistercy and the pulp

was dark red in colour and did not bleed on section. The liv-.r
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wae vale (8,190 G.)e Th Zidneys wers pale and oedematous

( 275 G.). A male infant of sbout 28 weeks maturity was

removed Trom a pale uterus. The child shiowed no sbnormality,

the Dlood was dari red in colour and did not exiibit tie sicile
cell trsit. The weight of the liver was 27 G. and of the spleen
4 G. Lo abnormality was noted histologically in these organs.

The heart blood of the mother showed 80 per cent. sickled

forms on direct examination and 100 per cent by the ranid method.

Histological findings :-
Brain :- the majority of the blood vessels were eupty. Others

contained serumn and white cells only.

The lungs showed congestion and oedemas

The heart muscle was oedematous and fatty de;eheration was present.
Liver :- intense erythrophagocytosis by the Kupfier cells.

The sinusoids were congested and nucleated red cells and
polymorphs could be'distinguished. The blood vessels contained
serum and white cells only. Fine granulss of non-iron containing
pigwent in the liver cells and a few iron containing granules

in the upPfer cells.

Spleen :- packed with sickled erythrocytes. Haemorrhages forming
lakes of blood around the malpighian corpuscles. Iron and
non-iron containing containing pigment in the pulp phagocytes
and endothelial cells.

There was marked congestion of the kidneys.
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AUTOPRPSY TUMBEIR 7
An African multipara aged 30 years.

Gxtract from clinical notes :-
The natlent Lad only been unwell for the last 7 days although

she had never been a strong woman. She had had 3 children
of whom 2 were alive and the third was dead of an unknown
cause. The patient compléined of pain in the larger joints
of the limbs, weakness, vertigo and palpitation on 19-5-49.
These complaints became more severe and she was admitted to
"~ the Maternity lospital,Azcra on 22-5-49. On admission the
vatient's condition did not give rise to anxiety. She was
considered to be 36 weeks pregnant. The temperature was 100'F.
A hlood smear for malarial parasites was negative and Ps.
pyocyaneus was isolated from the urine. Suddenly on 4-6-&9
the patient comnlained of difficulty in breathing and
collapsed. On examination she appeared shocked. The patient
died within 2 hours, Unfortunately no haematological
investigations were recorded.

Autonsy 86/49 (4 hours after death,)
Well nourished African female. Slight icterus of the sclerae

and nild oedema of the ankles. The brain and meninges were

pale. o malarial narasites were seen in a smear from the brain.
The lungs were bulky and oedematous. The heart was enlarged.
(365 Ge jo ‘The liver was ealarged and congested. 1he snleen

was enlar ed (604_&.) and resciubled those previously described.
The kidneys were congested. The erythrocytes of the maternal
blood sicklied 100 wver cent. on direct examination. A macerated

full teinn infant was removed from a pale uterus.



al Tindings :-
ere was much congestion and the blood vessels

were vacked witii conglutinated masses of sickled erytirocytes
(PLATE £5).

Liver - tlie blood vessels and sinusoids were packed with
sickled erythrocytes. There was no necrosis. There was

marked erythrophagocytosis by the Kupffer cells. o pigment
was detected.

Zidney :- congestion of the glomeruli and blood vessels with
sickled erythrocytes. Iron contasining pigment in the epithelium
off the tubules.

Spleen :~= the pulp was congested and there were lakes of Dblood
surrounding the malpighian cqppuscles and haemorrhages into
tixe trabeculae (PLATE 20). There was some fibrosis and
thrombosed vessels were present. Irdn and non-iron containing

pigments were present in the endothelial and pulp phagocytes.
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An African multipsra aged 26 years.

Extract Trom the clinical noteg :-
oy e

revious tistory :~ the patient had had 3 previous children.

~ T

pad died of an unknown cause and the other 2 are

Ty
<
et

alive and well. The labours had been normal. The patient had
suffered from osteomyelitis some years ago.

Fresent History :- the patient was admitted to the iaternity
Hospital, Accra at 11 2.m. on 28-3-50 complaining of pain

in the chest, cough and swelling of the anklés of one week's
duration.

The general condition on admission was faifly good and the
significant findings wore as follows. There was oedema of

the ankles and slight icterus of the sclerae. A radiogfaph
of the chest was within normal limits. There was a systolic
apical murmur. The liver and spleen were just palpable. The
wterus was enlarged (full term). The foetal heart sounds were
normal and there was no disproportion.

Leboratory investigations :- the ﬁrine showed a heavy cloud
of albumin and urobilin was present but no bile pigments were
detected. There were many Dus cells present. Lo malarial
narasites were detected in blood smears. The haemoglobin

Was 6.7 G./100 ml.blood. The stool was liqﬁid and mucus was
oresent but culture reveéled no patiogenic or;anisig.

e

The natient suddenly became dyspuoeic, restless and delirious
on 31-5-50 when the haemoglobin was 4.7 G./100 mi. Her
condition cuickly deteriorated and she died at 6.15 a.m. on

Cmi4-50. The blood urea after deatli was 60 ligimejie
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3 hours after deati).

Auto sy T0/50 |
I | ‘eil nourished African female. There was slisht

He

250 bl
ictervs of the scl@rae and oede«a of the ankles. Therc

wag an 0ld healed ﬂirus'om the outer side of the left tuigh.
‘The srain aund meninges were ezcessively psle. The blood was
pale and watery and no malarial paragitesiwere detected in a
sizear. The lungs were vale and oedematous and much froth
exuded on section. There were a few pleural adhesions in the
left chest cavity. The heart was collapsed, pale and flabby
(289 CG. ). The liver was enlarged but of normal colour (2,300 G.)
The spleen was dark slaty blme in colour and there were a

few adhesions to the surrouﬁding structures (475 G.- PLATE 18).
The cut suriface was dark red, firm and did not bleed on
sectioﬁ. The stomach and intestines were pale. The left kidney
was rather pale (160 G. ) and there was a pyonephrosis of the
~right (215 G. ). There was sclerosis and coftical thiickening

of the middle third of the left femur. The merrow cavity
contained reddish yellow marrow which could easily be scooped
out. There was an increase in cellularity and many nucleated
red cells were present. The erythrocytes of the maternal blood
sickled 100 per cent. A full term male infant was removed

from a pale uterus. o abnormality was detected in the infant.

wag dark red in colour and did not exhibit the

jo3

The hloo
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siclkle ccll trait.

distological findings - B Hlood
Brain :- the capillaries were empty and the larger blood vessels

contained cerum only. o sickied erythrocytes were seen.

Yeart :- tiere was oedena of the mmuscle and hyaline degencration
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Tungs = tihere was maried oedema.

Liver 1= tocre wes congestion of the blood vessels and sinusoids
by sickled crythrocytes. Zrythrophagocytosis by the Kupife

was present. There were small granules of iron containing
pigment 1n the liver cells.

Kidney :~ the right kidney showed the histological features

of pyelonephritis and the left was normal apart from congestion
by sickled erythrocytes.

Spleen :~ tiie spleen was packed with sickled erythrocytes.
There were haemorrhages into- the trabeculae and surrounding

the malpighian corpuscles (PLATE 19). The pulp histiocytes

had engulifed many sickled cells. Iron and non-iron containing

pigments were oresent.
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Autongy uber 9 :
An African «mltipara aged 30 years.

nxtract from the clinical notés te

Previous nistory :- the patient had had 4 previisus children.

S were stiliborn and 1 was alive and well. The labours had
all been long and difficult.

Present history :- the patient was admitted to the liaternity
Hospital, Accra at 10 a.m. on 27-3~50 with a history of having
been 4 days in labour. The membrénes had ruptured 3 days
previously. The general condition on admission was Fairly
good. Slight uterine contractions were noted and the cervical
os was not fully dilated. The temperature was 102'F. The
pulse'rate was 140 and the respiration rate 24 per minute.
There was an offensive vaginal discharge (native medicine had
been inserted into the vagina ). There was a trace of albumin
in the urine and the haemoglobin (Tailquist) was 50%. The
patient died suddenly in a state of shock at 10.45 pam. on the
day of admission.

Autopsy 63/50 (12 hours after death).
Well nourished African female. There was Jjaundice of the

sclerae. o cedema was present. The meninges and brain showed
extreme pallor. The lungs were pale, bulky and oedematous.
The heart was hypertrophied. The liver was enlsrged and

congested (2,950 G. ). The spleen resembled those previously

]

revorted and weighed 800 G. It's dark blue colour contrasted
sharoly with the palloe of the stomach end intestines. The
Xidneys were pale and oedematous. The erythrocytes of the

heart's hlood sickled 100 ver cent. on direct exa.ination.

A normel Pull term infant was removed Tfrom a pasle uterus.
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The eryturvocytes of the infant's blood sickked 1 per cent.

by the rapid method. (ROBINSON, 1945).

-

+

]

figtolosical findings =
Liver :- the sinusoids were cougected with sickled erytirocytes.

Intense erwtiirophagocytosis by the Kupffer cclls was present.
The larger blood vessels contained serwu and white blood
cells only. There wag alymﬁhocytic infiltretion of the portal
tracts. A considerable amount of iron containing pigment

wags present in the liver cells and was most marked in the
periportal areas.®

Spleen :- there was intense congestion of the pulp and sinuses .
The cndothelial cells of the sinuses and phagocytes of the
pulp had engulfed many sickled erythrocytes. In addition

they contained iron and non-iron containing pigments.

Kidney :- the large blood vessels,conta;ned serum only.

Albuminous casts were present im the proximal convoluted

tubules.

* The significance of this deposit of iron pigment in the
liver cells of Africans i8 unknown. The writer has found this

type of pigment in about 10% of unselected liver sections

examined.
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rican Aai@ aged 40 yearsSe

e e, an AT 1zle, was admitted to the Gold Coast Hospital

in the arfternoon of &-11-51. He wag complaining of severe

w

ubsternal pain and preathilessness of sudden onset. There
was 0o history of vomiting or sweating. Ho relevant previous
hi-tory was noted.

Sxamination (Dr.A.J.Hawe,Senior Specialist ).
Temperature $6'F. The pulse rate was 136 and the respiration

rate 96 per inute. The patient appeared shocked and the

extremities were cold,fExamination of the cardiovasculsr and

respiratory systems revealed no abnormslity apart from a few

crepitations at the lung bases. The blood gressure rather

surprisingly was 160/105. The spleen and liver were palpable.

The fundi were normal.

The urine contained a slight cloud of albumin and tlhere was

no excess of urobilin. A blood smear was negative for malapial
vararites. o diagnosis was recached and the patient died

on 6-1z-51.

Autopsy Renort 251/51
The body was that of a rather emaciated African male. There wac

no jaundice oedema or clubbing of the fingers.

The trachea contained frothy mucus. The left lung was adherent
to the chest wall. The adhesions were fine and did not spoear to
be of long standing. The apical lobe of the left lung was

dark red and firm aoud lobar pneumonia was tentatively diagnosed.
The right lung wes congested and oedematouss

The heart shovwed no abnormality. The coronaries were patent an.
there was no sign of infarction. The threat and charynx viers

normal. "he stomach and upper oart of the smalil intestine were
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dilated. The mesenteric vessels were normal. The liver

ras conge ted,1,770 G..The gall bladder was normal and there
was o ovstruction to the bile ducts. The nancreas was firm.

- The ldneys wore dark aund congested (245 Ge )o A Tew small
yellowish nodules were were scattered throughout both kidneys,
mostly subcapsular in position. There was a small area of
ulceration in the trigone of the bladder. The testes were
smalls. The prostate was not enlarged and the seminal vesicles
were normal. The spleen was enlarged (710 G. ), dark red and
congested. The lymphatic glands were not enlarged.

The brain was not examined.

Histological findings :-
Lungs :~ the apex of the left lung did not show pneumonic

consolidation. The smaller blood vessels were packed with
conglutinated messes of sickled erythrocytes. Many of the

WA
alveoli were collapsed and in otuers thereLa fibrinous
exudate with macrophages containil piiment.
Liver :~- the sinusoids were grossly congested with sickied
erythrocytes. Erythrophagocytosis by the Kupffer cells was
present (PLATE 26). The usual portal lymphocytic infiltration
S0 conmmon in the African was.marked. No pigment was present.
Soleen :- the éplenic pulp and sinuses were grossly congested
and there were haemorrhages into and Surrounding the
maloighian corpuscles. The erythrocytes were sickled. The
phagocytes contained pigment which did =not give the
steining reactién for ivon. T,ere was some erytlhrophagocytosis
oresent.
Fidney :~ the nodules mentioned above were paplliary ade.omata

with granular calcification present. The jlouerull were



conzested znd 2 number wvere h*alinised? There was a mild

the interstitial tissue and some lymvhocytic
ce.lular iufiliration. Tiere vere a few casts in the tubules.
The wessels snoved intimal vrolifecration.

Heart :- tue muscle fibres were small and separated. The blood
vessels were normal. The mitral valve was thickened by a
fibrous tissue reaction but there was no evidence of infection.
The pancreas showed no gross abnormality. There was a mild

non specific infeetion of the bladder. The testes were
atrophied.

The sternal marrow smear could not be interpreted as

post mortem changes had occurred.



oo
o2}

AUTCPSY U DER 11
An African male aged 19 years.

A Lealthy male Africen out npetieat died under Evipan aznsgesthesia
vhichi wae Todng given to enable a urethral stricture to

be dilated. Lass than 1 G. of Evipan had been given when

the patient stopped breathing. Attempts at resuscitation

failed.

Autousy 17/50 (4 hours after death).
tell built African msle. The brain wes congested. The lungs

were oecematous and congested and there was blood stained
“roth in the trachea. The heart was not enlarged (210 G) but
the right ventricle was dilated. Ehe liver was dark and.
congested (1,280 G.). The spleen was enlarged (280 G. ), dark
blue in colour snd the cut surface was dark red and did

not bleed on section. o abnormality was detected in the
storach or intestines. There were a few enlarged lymoh
glands in the mesentery. The kidneys were dark and cong GSued.
The bladder wall was thickened. A chronic Tfibrous uretinral
‘stricture was present. The erythrocytes ofvthe heart's blood
gsickled 100 per cent;

Histological findings :-
Lungs :- there was intense congestion. The vescels were packed

with sickled erythrocytes. The alveoli were oedematous and
there was & mild exfravagatidn of red cells.

Brain :- the capilleries of the brein were congested and
etnll focal hacmorrhases were rresent (PLATH 28).

Spleen :- the spleen was pacred with sickled evythrocytes =1nd
there were heemoryioces surrouncing the malzighian corpuscles.

The blacder wall showed chronic fibposis snd congestion.



child aged 4 year

ztrect from the clinical notes :~ The child suddenly Dbecame
distressed, serviconscious and dvspnoeic. She was admitted to
tie Gold Coast lospital, Accra on 26-6-49 at 5.20 a.m. and
guinine hydrochloride grain iii was given intramuscularly.

The temperature was 102'FP. The pulse and respiratioalrates

were 102 and 24 respéctively. The result of the blood smear

was not recorded. The pulse rate rose to 144 and the temnerature
fell to normal and then rose to 102'F, jﬁst before death

which occurred at 7.25 p.m. on the day of sdmission.

Autonsy 112/49 (17 hours after death)
The body was that of a well nourished African girl. The

meningses and brainrwere intensely congésted but showed no

other abnornslity. o malarial parasites were found in a smear.

There was much froth in the air passages. The lungs were

congested and oedematous. The heart appeared normsl.

The liver was enlarged and yellowish brown in colour. The

spleen wa- enlarged ( 82 G.). It resewbled.those previously
sscribed. The kidneys, stomach and iantestine revealed

no avnormality apart from congestion. A culture from the

s:lenic pulp revealed no pathogenic organisms. The eryturqcytes

in the heart's blood sickled 100 per ceut.

Histolor 1c al Tindings -
3r31 cZ the capillaries were dilated and packed with

i blood cells. wo malarial narasites or haeuworrho_.es

!
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vere noted. (PLATE 27).

Iuns :~- The alveoli showed much oedema. The emaller blood
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csels vere pocred with sickled erythirocytes. In a few

)

4

areas there was an infiltration of wolymorphonuclear cells

in the =2lveoli.

Eoleen :- The spleen was nacked with sickled red blood cells.
There were haemorrhages surrounding the malipighian corpuscles.
Zrythirophagocytosis was noted in the pulp and endothelial

ohagoeytes. Iron and non-iron containing pigments were

Liver :~ there was marked fatty infiltration. The sinusoids
were congested with sickled erythrocytes. The Kupffer cells
were packed with ingested erythrocytes. There was much
piguent in the portal ﬁracts and parenchymél cells which

gave a variable reaction for iron.
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AT TOO S
ATRORSY

An Ariican Doy ased 5 jears.

T e

Extract frow the clinical notes :- the boy was sdmitted to
the old Coost Hospital,Accra on 5-1-50 at 10.30 a.m. with a
history of convulsions of soime hours duration. On exarination
t.e patient was having a major 601leptlc it. The temperature
vag 92'HW. The pulse and respiration rates were 82 and 22

per minute. Clinical examination revealed no abnormality.

Yo malarial parasites were wuresent in a vlood smear. wuinine
grains X were given intramuscularly. A second £it occurred

af 3¢ 30 peme and 2 mle of paraldehyde was given intraruscularly.
This was repeated at 10. 30 p.m. when a third fit occurreds
Tiie temperature, pulse and respiration rates rose steadily
during the day and just before death at 6.30 a.m. on 6-1-50
were 104'F., 160 per minute and 40 per .minute respectively.

Autonsy 6/50 ( 14 hours after death).
lioderately well nourished African boy. .ielther joundice nor

oedema were present. The brain was markedly congested. o0
melsrial parasites were found in a smear. The lungs were
bulky and oedematous. o abnormality was detected in the heart

or pericardium (113 G. )e The liver agpeared normal (496 Gre )e

(=1

he soleen was enlarged and was dark slaty blue in colour (101 G.
The stormach and intestines were pale. The kidneys appeared
normal (85 G.)e. 20 per cent. of the erythrocytes of the‘

neart's bhlood sickled on direct examination and 100 wer cent.
vhen the rapid bacterial method was used.

Hie

C")

tological findings :- .
n :- there was marked congestion of the blood vessels

LD' ,«

rail
which were pzciked with sickrled erytiarocytes. There wes no

evidence of : Lalarla and no naemorrhaies Were seen.
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Liver := the Yuoflfer cells were packed with ingested sickleé
erthrocytes. The ginusoids and bliood vessels wure contested
with sicliled erythrocytes. Congiderabie fatty infiltration

was present. Plgment giving a variable reaction for iron was

K

resent in the portal tracts and parenchymal cells.

wleen = the sinuses and pulp were nacked with sickled
t

erythrocytes. There were haemorrhages around the malpighian

(€33

corpuscles. The endothelial cells of the sinuses and pulp
phagocytes contained ingested red blood cells. .iuch pigment
giving a varying reaction for iron was present also in these

cellse.
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