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Introduction.-The differential features described in any text-book of
medicine between purpura haemorrhagica and hiemo1hilia would appear to
make their confusion unliklely. In actual practice, however, it is often less
easy to make a clear distinction. Between purpura hwemorrhagica and
hereditary haemophilia comes a varied group of cases, including sporadic and
pseudo-hemophilia and instances of hereditary and familial purpura h2emor-
rhagica. Mloreover, a case that at one time may have the clinical appearance
of hwmophilia, may at another time present the features of purpura. It is
insufficiently recognized that petechia~in the integument are not an essential
symptom of purpura haemorrhagica. and that spontaneous bleeding from the
nose, gums, and kidneys. may occur in either of the conditions mentioned.

Primary purpuras have been classified as purpura simplex, purpura
haemorrhagica, purpura arthritica (Schonlein's disease), and Henoch's purpura.
This subdivision has its clinical convenience, but there is no real justification
for regarding these types as distinct diseases. Some authorities have
attempted to isolate purpura haemorrhagica from the others, on account of
the thrombocvtopenia by which it is usually characterized. A platelet
deficiency, however. is not a constant finding in all cases of purpura
haemorrhagica, and has been observed occasionally in some of the other forms
of primary purpura. Litten' regarded the primary purpuras as varikties of
the same disease, influenced in different cases by individual circumstances.
Tidy2 and Thursfield3 consider that no essential difference exists between the
various tyes of primarv purpura.

There are also certain cases of purpura htemorrhagica which on blood
examination are indistinguishable from the primary or idiopathic type, but
which are definitely secondary to sertic prccesses such as osteomvelitis and
otitis media. In them a platelet deficiency is a common finding.

The object. then. of the present paper is to consider a number of cases
characterized by a haemorrhagic diathesis. and to attempt a somewhat more
general survey of their relationship than is usually adopted. It will be useful
as a preliminarv to enumerate the usual text-book criteria of (essential)
thrombocytopenic purpura and haemophilia. This can convenientlv be done
in the form of a table (Table 1).
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ARCHIVES OF DISEASE IN CHILDHOO)

It is apparent that none of the clinical tests enumerated can be taken
by itself as a positive proof of either condition. but collectivelv thev facilitate
the differentiation of haemophilia from purpura haemorrhagica.

A platelet reduction is also met with in other blood diseases, such as
pernicious anaemia, aplastic anaemia and lymphatic leukiemia. The number of
platelets, however, in some cases of purpura hbimorrhagica may be normal.
In haemophilia the number is usually. though not invariablv, normal or raised.

The producticn of petechiae by the method of passive congestion with a
tourniquet can be obtained in endocarditis lenta. and we have had a positive
result with this test in a case of haemorrhagic nephritis.

A prolonged bleeding time, thrombocytopenia, and petechie may be
observed in lymphatic leukiemia, and petechie mav occur in such widelv
different conditions as meningitis of various forms, encephalitis, typhus, and
in almost any form of septicoemia.

TABLE 1.

TEXT-BOOK DIFFERENCES BETWEEN- ESSENTIAL TUROMBOCYTOPENIC PURPITRA AND HEMOPHILIA.

E. T. Purpura Haemophilia

Hereditary tendency. Rare. Present.
Sex. M'Male and female. Male, transmitted by female.
Hamorrhaae. Frequently spontaneous. Following direct injury.
Petechia. Usually present. Absent.
Tourniquet test. Positive. Negative.
Platelets. Reduced. Normal.
Bleeding time. Prolonged. NormaL
Clotting time. Normal. Prolonged.
Clot. Retraction defective. Fragile.
Spleen. Frequently enlarged. Not enlarged.

Spontaneous hwmorrhage from nose, kidneys, or gums, may occur in
either of the conditions under discussion, and in hawmophilia ecchvmotic
extravasations from blunt trauma are not uncommon. The tests of greatest
value in arriving at a diagnosis are the bleeding and clotting times of the blood.

In haemophilia a diagnosis is easy, provided a hereditary tendenev is
ascertainable with occurrence in the male only. It is in the sporadic cases
where doubt arises. Where a history of bleeding is not obtainable in two or
three preceding generations the hereditary influence cannot be excluded, for
the chromosomal defect responsible for the disease can be transmitted through
the females of several generations without the occurrence of bleeders among the
male progeny. It is, however, certain that true sporadic haemophiia can occur,
although some examples of so-called sporadic h2emophilia, in which full patho-
logical investigations have not been carried out, are probably cases of purpura
haemorrhagica of a type in which petechia are absent.

The most characteristic features of purpura haemorrhagica are held to be
the spontaneous occurrence, or artificial production by tourniquet, of petechial
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ILEAORRHLGIC STATES

hwmorrhages; the liability to ecchvmotic extravasations on minor injurv-;
spontaneous bleeding from mucous membranes, nose, gums. bowel and some-
times kidney; and the prolonged bleeding time with normal clotting time in
vitro. Splenic enlargement is a feature of many cases. In most instances
the thrombocvtes are reduced, but not necessarily in all. The critical level
below which some form of bleeding is almost certain to be present is placed
at 30.000 per c.mm. (the normal being 200.000 to 500,.000), though exceptions
have been recorded with a very low platelet count without the occurrence of
bleeding.

Two types of purpura hlemorrhagica have been described. The acute.
relapsing or intermittent. and the continuous. As stated by Frank. in the
first type the state of the blood in the interval between attacks may be found
to be normal. The diathesis renews itself at each subsequent attack. while
in the continuous type an abnormal state of the blood is constant: though
clinical manifestations of the disease are not always in evidence. After con-
siderable bleeding the blood picture frequently shows a high relative lvmpho-
cytosis. which is one of the reasons why the disease may be confused with
lymphatic leuk-emia. A polymorphonuclear preponderance in purpura is
taken as a favourable index of marrow activitv. The disease has no sex
partiality. and a greater number of cases occur in the pre-pubertal period than
at other ages.

Instances of hereditary and familial purpura haemorrhagica have been
recorded. Recently McKay4 has referred to three cases of hereditary purpura
hawmorrhagica in which the platelet count w-as normal or raised. and Witts
and Convbeare5 have described the condition in tu-o brothers. in both of whom
the platelets were greatly reduced. while a sister died from epistaxis. Little
and A-res6 reported a family in which the mother and six out of nine children
were bleeders. Two female children showed a greatly prolonged bleeding
time with a normal clotting time. and normal or verv slightlv diminished
platelets.

Generally speaking it may be said that blunt trauma and lesions which are
sufficient to produce bleeding in the purpuric patient are ineffectual in the
hwemophilic. Venepuncture and subeutaneous injections are unattended by
blood extravasation in the haemophilic. but in cases of purpura bleeding
commonly occurs at the site of needling.

As an important point of distinction between lhemophilia and purpura
himorrhagica, Frank- upholds the fact that following trauma, such as needlng
the lobe of the ear. there is in h2mophilia a short primary bleeding time.
although after an interval there may be a prolonged after-bleeding. In purpura
hwmorrhagica the primary bleeding is prolonged. but on ceasing is not repeated.
Other writers have emphasized the fact that in purpura the clot-retraction in
vitro may be defective. while in hwmophilia the clot retracts normallv. but is
abnormally fragile.

Methods of investigation.-The following methods of patholoaical investi-
gation were employed in the cases reported belo:-

A 2
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ARCHIVES OF DISEASE IN CHDHOOD

BLEEDING iTIE was calculated bv Duke's7 method, using his technique, the normal being
placed at 2 to 3j minutes. Although this investigation is undoubtedlv of value, it should be
remembered that its employment is entirelv empirical. No reallv satisfactory explanation has
seen offered as to why it is normal in the great majority of cases of hemophilia. A prolonged
bleeding time is possibly associated in some way with defective clot-retiaction.

CworniG TliE (except where otherwise stated) was estimated on capillary blood by the
capillary tube method. Two lengths of standard capillary tube were filled with blood obtained
by needle prick from the lobe of the ear, and were kept at 370 C. After two minutes the first
tube was broken at intervals of 30 seconds until a continuous thread of clot was obtained
between the two broken fragments. The second tube w2s then broken in the same way until
clotting occurred, which was usually 15 to 30 seconds later than in the first tube owing to the
less frequent manipulation of the second. The total time from the filling of the second tube
to the occurrence of clot formation in it was taken as the clotting time (normal 2 to 4 minutes).

PLATimETs were counted per 1,000 red blood corpuscles in the Thoma Zeiss counting chamber,
the blood being obtained from the finger by a needle prick made through a drop of 2 per cent.
citrate solution. The drop of blood and citrate solution was transferred to a wax chamber by
means of a freshly waxed pipette and further diluted with citrate solution. The counting
chamber was filled with the fluid and allowed to stand for half an hour to allow the platelets
to settle. The platelets per 1,000 R.B.C. were then counted. A red blood cell count was
carried out in the usual way, and the platelets per c.mm. calculated. The majority of platelet
counts were carried out in duplicate and the average value taken. Counts between 200,000
and 500,00 per c.mm. were considered as within normal limits.

SERnM cALcIfm was estimated by the method of Kramer and Tisdall8.

Clinical replrts and commentaries.

The following ten cases of abnormal bleeding in children illustrate certain
inter-relationships both in their symptoms and in their pathological findings.
By the criteria already described, the first four would be generally recognized
as haemophilia; Case 6 as Henoch's purpura; and Cases 7 and 8 as thrombo-
c,,topenic purpura. Case 5 has certain features in common with both haemo-
philia and purpura, which render its classification problematical, while in the
last two cases the diagnoses made were lymphatic leukammia with osteomvelitis
and Banti's disease respectively. Attention is parti2ularly drawn to those
features which may exist in common between the hwmorrhagic states, and
render bard-and-fast distinctions difficult.

Case I.-F.M., male, aged 5 years. One sibling, female, aged one year and three months,
healthy. No family history of hRmophilia in the three preceding generations. Patient was
first admitted to hospital November 16th, 1928, aged 2 years and 8 months, suffering from
impetigo and carious teeth. The extraction of 8 teeth was followed by prolonged hamorrhage,
graduallv ceasing after 9 days. A blood transfusion was given on the fourth day of bleeding.

On re-admission, 3.1.30, a right lower molar with pus at its root was extracteed and the
socket plugged. Haemorrhage occurred intermittently, becoming more severe on the fourteenth
day, and requiring blood transfusion.

Re-admission 20.2.31, with six days' bleeding from a bitten tongue. The bleeding ceased
after three davs.

PATHOLOGIZAL FINDIGS. 12.12.28. Clotting time, 6 minutes; platelets, 300,000 per c.mm.
4.11.29. Clotting time, 6 minutes; platelets, 100,000 per c.mm.; R.B.C., 5,400 000;

Hb., 66 per cent.; C.I., 055; W.B.C., 10,000; Polym.neutrophils, 45 per cent.; eosinophiLs.
4 per cent.; mononuclears, 6 per cent.; lvmphocytes, 45 per cent.

8.1.30. Clotting time, 10 minutes.
20.1.30 (after considerable h2morrhage). R.B.C., 2,800,000; Hb., 47 per cent.; C'.I.,

0-72; platelets, 560,000 per c.mm.
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1ILEMUi0A(RH-GIC STXATES

24.2.31. Bleeding time. 6 minutes; clotting time. 7 minutes: R.B.'.. 3.60,00.0W Hb.,
47 per cent.; C.L.. 0-65; W.B.C.. 7,800.

26.2.31. Platelets. 325.800 per c.mm.
16.3.31. Bleeding time. 4-1 minutes; clottinu time. 4 minute..

Case 2.-J.J.. male. aged 41 years. There is one other child, a boy. aged 2 years, w-ho has
shown no tendency to bleed. and there is no history of bleeders in the mother's familv. traced back
through five generations.

The Fatient had oozing of blood fram the navel 17 davs after birth. w-hich continued for 10
days. Since then he has had many hHmorrhages. epistaxis, prolonged bleeding after biting his
lip. and from a pinprick of the lobe of the ear, and a hiemorrhage into the left knee joint. He also
bruises verv easily from blunt trauma. but has never shown spontaneous petechia. nor spienic
enlargement.

PATHOLOGICAL FINDINGS. 4.12.31) (no hamorrhage at this date). R.B.C., 3,768,000;
W.B.C.. 10,800; Polvmorphonuclears. 33 per cent. I mphosvtes.. 67 percent.; platelets. 120.570
per c.mm.

19.2.31. Bleedingf time. 4 minutes 15 seconds; clotting time. 10 minutes 30 seconds.

COMMENT.-Both the above cases show the clinical picture of hamophilia.
but in neither is there anv traceable family history of abnormal bleeding.
Case z especially. where the family historv on the mother's side was traced
back for five generations. indicates sporadic bleeding. In both the clotting
time is definitely. thouigh nct greatlv. prolonged and the bleeding time slightly
so. Diminished platelets were found in each case on one occasion. though
in the first. where repeated estimations were carried out. subsequent platelet
values were normal. The variation in clotting time seen in Case 1 is a not
iinfrequent finding in hamophilia.

Case 3.-W.B., male. aged 6- years. The patient's mother was one of eight children
(3 boys, 3 girls); her two eldest brothers were bleeders. The patient has tw-o younger brothers.
both bleeders. The historv of the younger is given in detail below-. The middle brother
required blood transfusion recentlv for prolonged bleeding following extraction of teeth. Two
older brothers and one sister have shown no abnormal bleeding.

Patient has had repeated blood transfusions for hoemorrhages followingkslight traumat a since
one year of age. Hwmaturia of short duration occurred September. 1930. and a large haematoma
of the left leg followed the bite of an insect in the ensuing month. He was adlmitted to hospital
on May 18th. 1931, with the left elbow sw ollen and discoloured. but with no history of trauma.
Recovery was uneventful.

PATHOLOGICAL FI-NDNGS. 18.5.31. Clotting time, 9 minutes 12 seconds: bleeding time.
over 10 minutes; clot retraction normal. R.B.C., 3.440,000; platelets. 309.120 per c.mm.;
serum calcium, 9-4 mgrm. per cent.

Case 4. A.B.. brother of Case 3. aged 3 vears 4 months. Patient bled from the navel
for three days at birth. Since then he has had repeated oozings of blood following minor injuries.
but has not required transfusion. He has twice been admitted to hospital. once for persistent
bleeding lasting ten days from an abrasion of the low er lip. and once for extensive hrmatoma of
scrotum and of low er abdomen followingf trauma.

PATHOLOGICAL FINDIN-GS. 30.12.30. R.B.C'.. 3.030.000; Hb., 44 per cent.. ( .1.. 0-7;
W.B.C., 7.000; Polym.neutrophils. 59 per cent.: lymphocy-tes. 41 per cent.; platelets. 380.000
per c.mm. Bleedingf time. 31 minutes: clotting time. 9 minutes: serum calcium, 8-. nigarm.
per cent.

31.12.30. Prothrombin time (venous blood. Howell's methoP9). 76 minutes (approximatelyV
3 times normal control).

COMMENXT.-In conitrast to the first two cases. C'ases 3 an(d 4 adhere
much more closely to the classical picture of hemophifia. -Not only are the
family and clinical histories tx-pie,-. but the blood findings incluide noirmal
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ARCHIVES OF DISEASE IN- CHILDHOOD

platelets and definitely prolonged clotting time in toth cases. Thus, while
there is no question as to the diagnosis of haemophilia. it is of considerable
interest that the bleeding time in Case 3 is over 10 minutes. a finding
completely at variance with the normal bleeding time usually described.

Case 5.-J.T., male, aged 10 years. with no family history of haemophilia or purpura. The
patient has bled freely from trivial injuries since infancy. At eight years of age a large swelling
appeared on the right thigh, following trauma, and since then he has had several swellings of
the shoulder and knee joints. In January, 1931, there was swelling of the right knee, extensive
bruising of the upper chest, oozing from the gums, and a blood-stained discharge from the ears.

On admission to the Westminster Hospital the right knee showed fixed flexion at 900, and
the presence of a considerable effusion which was fluctuant in its upper and outer margins and
pitted on pressure. There was no redness or tenderness. Glands were palpable in the neck
and groins, and the spleen was enlarged one finger's breadth below the costal margin. The
tonsils were enlarged and a bilateral aural discharge was present. The patient had a low grade
temperature for three to four weeks in hospital, but subsequently became apyrexial. Spon-
taneous bleedings from the gums occurred repeatedlv; on one occasion sufficiently severe to
necessitate transfusion. There was also prolonged bleeding from a small head injury. The
spleen remained slightly enlarged. but no further glandular enlargement occurred. The patient
was discharged to convalescence after four months.

PATHOLOGICAL FINDINGS. On admission: Bleeding time, 13 minutes; clotting time. 45
minutes.

30.4.31. Bleeding time, 6j minutes; clotting time. 21 minutes (venous). Blood calcium,
11-5 mgrm. per cent.

15.5.31. R.B.C., 4,230,000; Hb., 71 percent.; C.I..0-84; Polynm.neutrophils. 72 percent.;
mononuclears, 2 per cent.; lymphocytes, 26 per cent.; platelets, 60,000.

21.5.31. Bleeding time, 5j minutes; clotting time (capillarv), 6j minutes.
18.6.31 (after prolonged hnmorrhage from gums). R.B.C., 2.180.000; Hb.. 35 per cent.;

C.I., 0-83. Patient was transfused; blood Group II.
29.6.31. R.B.C., 2,500.000; Hb., 43 per cent.: C'.L.,0-86.
COx rEXT.-It has already been emphasized that certain cases exist

which show features in common with both haemophilia and purpura. and
provide as it were a half-wav house between the two conditions. The above
case is a good example. He was admitted to hospital with what was regarded
as a hwmophilic joint, and in view of the very greatly prolonged clotting time
(45 minutes) and the negative tourniquet test, he was shown at the Children's
Section of the Royal Society of Medicine (Apiil. 1931,) with that tentative
diagnosis. In favour of purpura. however, were the considerably prolonged
bleeding time, the reduction of platelets and the enlarged spleen. The clotting
time was subsequentlv reduced to 61 minutes and repeated spontaneous
hwmorrhages from the gums became the chief clinical feature of the case.
It is probable that if he had been seen for the first time at this stage a diagnosis

of purpura would have been made. The picture was somewhat complicated
by the presence of a septic focus and a low grade temperature on admission.
and it is possible that the reduction of platelets may have been associated with

this. -No petechial lesions. however. occurred at any time and the tourniquet

test was consistently negative.
Case 6.-D.R., male, aged 5 years and 4 months.was admitted to hospital on July

15th.
1930. th a history of sore throatand vomiting for 3 days, occurring 3 weeks before admission

The day before admission the child complained ofsevere pains in the right knee, followed by painsin the left leg and both arms. The temperature was 1010. On examination he appeared well-
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HETMORRHAGIC STATES 319

nourished and of good colour. Fine purpuric spots were scattered over the buttocks and perineum
and in a patch behind the right knee. The right knee and shoulder were painful on passive move-
ment. Two days later the abdomen became distended and diffusely tender, especially in the
left hypochondrium. The spleen was not palpable. There were also swelling and tenderness
over the lumbar spines. Radiographs of the right knee and lumbar spines were negative. In
the course of the following two days the abdominal pain increased and there was evidence of free
peritoneal fluid. Hwmorrhage from the bowel occurred on three consecutive days. The general
condition then rapidly improved and the child was discharged home with no physical signs of
disease. When seen nine months later he had had no recurrence of purpura, or of hemorrhage
from the bowel. No history suggestive of allergy was obtained.

PATHOLOGICAL FINDIN-GS. 16.7.30. R.B.C., 5.840.000; Hb., 77 per cent.; C.I., 0 60;
W.B.C., 10,200; Polym.neutrophils, 76 per cent.; eosinopbiLs, 3 per cent.; mononuclears,
1 per cent.; lvmphocytes, 20 per cent.; platelets, 650,000.

20.4.31. R.B.C., 4.400.000; Hb., 81 per cent.; C.I., 092; W.B.C., 6,200; Polvm.-
neutrophils, 42 per cent.; eesinophils, 3 per cent.; mononuclears, 1 per cent.; lymphocytes,
52 per cent.; transitionals. 2 per cent.; platelets, 600.000. Bleeding time, 1 minute 50 seconds;
clotting time, 3 minutes.

COMMENT.-This case shows the characteristic picture of Henoch's purpura,
a condition which has been considered bv many writers to be due to an
allergic diathesis. It will be noted that the occurrence of spontaneous bleeding
from the bowel and of purpuric skin lesions was here unassociated with any
reduction in platelets, whose number was, in fact, abnormallv high. As may
occur in all varieties of purpura the onset was accompanied bv severe arthritic
pains and was preceded by an upper respiratorv infection.

Case 7.-I.M.. female, aged 6 years. Patient was admitted with a history of repeated and
severe epistaxis for two weeks. There was no previous history of bleeding and her general
health had been good. A brother, aged 7 vears, was healthv. On admission the patient showed
scattered purpuric lesions on the back, abdomen and legs, with oozing of blood from nose and
gums, and extensive ecchvmoses on the limbs. The heart was dilated and a svstolic murmur
was heard at the base. There was no evidence of local sepsis. The occurrence of repeated
epistaxis necessitated blood transfusion (300 c.cm.) nine davs after admission, and again two
days later. The spleen was removed by Mr. Tudor Edwards after the second transfusion. The
organ weighed 60 grm. and showed some perisplenitis. The patient was transfused on the
evening of the day of operation and again ten days later. The operation did not appear to have
any immediate effect on the bleeding, and a fifth transfusion was given before her discharge from
hospital. She was re-admitted six weelis later for recurrent epistaxis since discharge and was
given intramuscular injections of normal horse serum in an attempt to produce a protein shock.
The last injection was followed in 24 hours bv transient joint pains and a verv extensive fine
purpuric rash. When seen in May, 1931, eight months after splenectomy, the patient still
showed an extensive purpuric eruption and ecchvmoses on the limbs, with a recent historv of
two severe attacks of epistaxis.

PATHOLOGICAL FINEDINGS. On admission: R.B.C., 2,143,000: Hb., 45 per cent.; C.I.,
1-00; W.B.C.,7,200; Polvm.neutrophils.62percent.; mononuclears,6percent.; lymphoeytes,
32 per cent.; platelets, 125,000 per c.mm. The patient bled profuselv when pricked for blood
count. The platelet count fell to 6.000 a month after splenectomv, with a subsequent rise to
45,000 two months later. Clotting time was normal throughout.

Bleeding time:-
1 month after operation, 18 minutes.
6 weeks ,, ,,
3 months ,, ,. 23
8 months ,, ., 18

May, 1931 (8 months after splenectomy). R.B.C., 4,110,000; W.B.C., 13.000; Polvm.
neutrophils, 51 per cent.; eosinophils. 1 per cent.; transitionals, 1 per cent.; mononuclears,
2 per cent.; lvmphocytes, 45 per cent.; platelets, 12,000.
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Report by Dr. Braxton Hicks on spleen: There is a general increase in connective tissue,
and the splenic pulp appears as an open sponge, particularly at the peripherv. The ly-mphocytes
have for the most part disappeared, with the exception of the 'Malpighian corpuscles.

COcDENT.-The case shows the features of a typical thrombocytopenic
purpura, prolonged bleeding time, reduced platelets, normal clotting time,
and clinically the occurrence of spontaneous purpuric lesions and free
haemorrhages. There was no family history of bleeding nor evidence that the
condition was of secondary origin. Neither the clinical nor pathological
condition was appreciably benefited by splenectomy, and the marked rise in
platelets which frequentlv follows this operation did nA occur.

Case 8.-V.L.. female, aged 7 years. 4 months. There was no family history of abnormal
-bleeding. Since the age of 3 years the patient has suffered from epistaxis, excessive bruising,
and purpuric lesions. A severe haemorrhage followed the extraction of three teeth in June. 1929,
cn account of which ,he w3s admitted to hospital for one week. At this tiurre it was noted that
the tonsils and tonsillar glands were both enlarged. and that purpuric lesions were present.
Occasional epistaxis occurred during the succeeding fifteen months.

In November, 1930, the left ear began to discharge and blood appeared in the urine, both
ha?maturia and aural discharge continuing until after ton.sillectomy was performed in January.
1931. Blood transfusions were given before and after operation. which was accompanied by
considerable haLmorrhage. Pus from a submental abscess, which developed one week later, grew
streptococci in pure culture. The urine cleared in M1arch, 1931. A cortical mastoid operation
was next performed on 'March 16th by 'Mr. Chubb. The mastoid cortex and cells were found
filled with pus and polypoid granulation tissue: the dura was exposed and showed early involve-
ment. The following day the urine again contained blood in large amount, the hwmaturia
persisting for several weeks.

PATHOLOGICAL FINDINGS.
22. 7.29. Platelets, 203 000. R.B.C., 4,600,000; Hb., 81 per cent.
24. 9.29. 100.000.
7.11.30. ,, 49,000. Bleeding time, 6 minutes; clotting time, 51 minutes.
6. 1.31. ., .6,000. ., , 102 ., *. ,, 4

11. 2.31. ,, 30,000. R.B.C., 3,570.000; Hb., 58 per cent..
16. 2.31. ., none seen. ,, 2.710,000: ,, 49
9. 3.31. 5A.000. ,, 4500.000; .. 1 ,

14. 3.31. . 2,000. ,, 4. 02,000; ., 68 .,

COMXENT.-The above case illustrates the close association which mav
exist between purpura hwmorrhagica and sepsis. While we cannot here
definitely attribute the earliest svmptomsto an infective cause, it was, however,
noted that septic tonsils were present when the child first came under observa-
tion, and the simultaneous occurrence -of aural discharge and hiematuria in
November. 1930, was striking. Similarlv, after the hoematuria had ceased,
an exacerbation of the renal bleeding immediately occurred when an infected
mastoid was opened up.

It is possible that certain cases of co-called 'haemorrhagic ' or glomerular
nephritis, in which the close association with tonsillar or other infection is well
recognized. should be considered as falling into the same group as purpuric
haematuria. The production of petechix by the tourniquet in one such case
has already been mentioned.

The role of hlmolytic streptococci in the causation of purpurahas recentlv
been discussed by Langmeadt0. In this case a streptococctis was obtained
from pus from a submental abscess.
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HILIMORRHAGIC STiATES

Case 9.-J.S.. female. aged 4 years. no relevant family history. The previous health was
good with the exception of swollen cervical glands one year before admission.

Patient was admitted to hospital on Julv 30th. 1929. with several wieeks' history of pallor
and loss of appetite. For a days she had been drowsy and suffered from severe diarrho?a which
had become bloody. For two days petechial lesions had appeared on the buttocks and limbs.
and extensive bruising had occurred on both legs. On examination, the patient showed marked
pallor of the mucous membranes. with bilateral enlargement of the cervical glands. and a few
shotty glands were in the axillae and groins. The throat appeared healthy, the liver was enlarged
two fingers' breadths below the costal margin. but the spleen was not palpable. A soft svstolic
murmur was heard at the apex of the heart. Scattered petechize were present on the abdomen.
buttocks and limbs. and extensive ecchvmoses on both legs. The temperature was 10,20.

In view of the severe degree of anzemia the patient was given a blood transfusion on August
3rd. which was followed by some improvement in her general condition. Six days later she
developed a fluctuant swelling over her right tibia. which when opened and evacuated appeared
to be an infected haumatoma. She continued to run an irregular temperature. Radiographs
(17.8.29) showed periostitis of the right tibia with presence of a small sequestrum. Subsequently
recurrent crops of petechial lesions occurred on the buttocks. and two absceses in the buttocks
required to be opened and drained. Staphylococcus aureus was obtained on culture. On
discharge there was some improvement in the general condition. but one month later severe
anwmia and glandular enlargement were evident. The patient died some weeks later while at
home, but a post-mortem examination was not obtained.

TABLE 2.

PATHOLOGICAL FINDINGS IN CASE 9.

Date R.B.C. Hb. C.I. W.B.C. Pmn.% Eosin.MONlon.O0 Lymph.00 Platelets

31.7.29 2,300,000 28 07 2.300 14 0 11 73
19.8.29 4,2?30,000 64 0-76 9.400 37 0 0 43 100,000
28.8.29 - 81 - - 9 1 8 32 -

16.9.29 4,000,000 70 087 8.800 30 4 6 60
26.9.29 4,420,000 '78 0-88 7.800 3 1 1 93
19.8.29*

*Clotting time, 42 minutes. Prolonged bleeding took place from needle wound made for
blood counts. Agglutination against B. typhosus, B. paratyphosus A. and B., negative.

Co F.NT.-From the blood count a provisional diagnosis of lytmphatic
leuk-emia was made in this case. It will be seen that although considerable
temporary improvement occurred in the blood picture following transfusion,
the last differential count showed 95 per cent. of the white cells were of
the lvmphccytic series. The picture was complicated bv the occurrence of
osteomyelitis of the right tibia. Associated with these conditions, the patient
showed the typical features of purpura ha?morrhagica, purpuric lesions of the
skin, spontaneous bleeding from mucous membranes, thrombocvtopenia,
prolonged bleeding time and a normal clotting time.

Case 10.-R.B., female, aged 6 years. Six months before admission the patient had an
attack of jaundice and malaise lasting for five weeks following infection of left maxillary antrum.
Next, she had spontaneous bleeding from the gums, dark urine and black stools on several
occasions, and recurrent crops of ' dark spots (' telangiectases) on the skin which faded graduallv
with change of colour. The previous health had been good. There was no family history of
either jaundice or abnormal bleeding.

On admission the patient showed extensive telangiectaze: on the face and a few similar
esions on the left forearm and right hand. Both liver and spleen were enlarged two fingers
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ARCHIVES OF DISFASE IN CHLDIHOOD

breadths below the costal margin and were firm and non-tender. The patient was given a
transfusion of whole blood and the spleen removed the following day. At operation the liver
was found to be in a condition of earlv cirrhosis. On discharge from hospital the patient was
free from symptoms.

PATHOLOGICAL FINDINGS. 16.4.30(beforeoperation). R.B.C..4.120.000; Kb..80percent.:
C'.L., 0-97; W.B.C., 7,200; Polvm.neutrophils, 39 per cent.; mononuclears, 10 per cent.;
lvmphocytes, 51 per cent. Fragility: haLmolysis began in 0-5 per cent. saline (control 0-45 per
cent.), and was complete in 0-4 per cent. saline (control 0-35; per cent.).

24.4.30 (before operation), platelets, 71,000 per c.mm.
5.5.30 (9 days after operation), R.B.C., 2.760,000: W.B.C., 43,800; Polym.neutrophils,

89 per cent.; mononuclears, 0; lymphocytes, 9 per cent.; basophils. 2 per cent.; platelets,
250,000 per c.mm.

21.5.30. R.B.C., 6,130,000; platelets, 210,000 per c.mm.
3.9.30. R.B.C., 4,800,000; Hb.. 86 percent.; C.I., 0-9; W.B.C., 6,500; Polym.neutrophils,

43 per cent.; eosinophils. 1 per cent.; lvmphocytes, 52 per cent.; mononuclears, 2 per cent.
Report by Dr. Braxton Hicks on spleen (removed at hospital): Weight 7j oz. The spleen

exhibits the changes usually seen in splenomegaly with ansemia, only to a slighter degree. There
is general increase in the fibrous tissue. Not only is the capsule thickened, but the trabecube
and Malpighian corpuscles and pulp show excess of fibrous tissue. The characteristic fibrous
sponge tissue of the pulp, with disappearance of the pulp cells, is well seen particularly at the
edge of the spleen.

COMMEN-T.-The above case is clearl- one of Banti's disease in which both
spleen and liver showed evidence of early fibrosis. It will be seen that the
clinical history includes the presence of skin lesions, though of a different type
from those seen in purpura. Spontaneous bleeding occurred from the gums,
and the platelets were considerably reduced when first estimated but rose
after splenectomy. Thus the case shows certain points of similarity to
purpura hawmorrhagica, although the underlying atiology is probably quite
different. The occurrence of telangiectases suggests a possible relationship
with a group of cases described by Parkes Weber", in which familial or non-
familial telangiectases of congenital-developmental nature were associated with
a bhemorrhagic tendency.

Discussion.

In arriving at a satisfactory conception of the causes of abnormal bleeding,
the three factors that may be involved must be considered. These are the
platelets, the permeabilitv of the capillary endothelium, and the blood plasma.
Thus in the case of hwmorrhagiz purpura where the process of bleeding involves
a diapedesis of red blood cells through unbroken capillary walls, the blood
platelets, which in the majority of cases are much reduced, and the capillary
endothelium have been variously held responsible. In typical hxmophilia, on
the other hand, where bleeding does not occur with intact capillaries and where
the platelets are normal or slightly raised in number, the blood plasma is
generally regarded as being the defective element.

The number of classifications of purpura advanced is in itself an index
of how little is known of its essential causation. Denys12 and later Frank"
both considered that reduction in the number of platelets should be regarded
as the factor responsible for hwmorrhage. Tidy2 on the other hand insists
that no clinical grouping corresponds with the reduction of platelets, and that
several of Frank's original ' thrombopenic ' cases would have to be classified
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H}LIORRHAGrIC STATES

clinically as purpura simplex. i.e.. showing petechial haemorrhages but no free
bleeding, whilst free bleeding may occur in purpura without the platelets
being diminished. Tidy regards the reduction of platelets in the general
circulation as secondary to their becoming adherent to damaged capillary
walls in an attempt to prevent diapedesis. The experimental work of Bedson14
is of interest in this connection since it suggests that neither reduction of
platelets nor damage to capillary endothelium can alone produce purpura in
rabbits, but when both factors are combined purpuric lesions result. Similarlv
with regard to the role of the spleen considerable divergence of opinion e-xists.
KaznelsonA'5 and others holding that destruction of platelets occurs in this
organ, while Frank16 supports the view that the thrombocytopenia is due
essentially t-o diminished production by the bone marrow, which would suggest
that the spleen exeretes a mvelotoxin. It is certain. however, that in many
cases splenectomy results in a rapid rise in platelets, though these may
subsequently fall again to normal or subnormal levels.

It is clear that sepsis may be intimately connected with the produiction
of hLemorrhagic purpura. this being well illustrated by Case 8 and by two cases
recently published by Cokel'. In all of these the platelets were greatly
reduced. The interpretation put on these findings will depend on the view of
platelet action adopted. Sepsis may either act in these cases by direct
suppression of platelet formation by the bone marrow. or may have a damaging
effect on the capillary endothelium. The case of haemorrhagic nephritis
already referred to in which the tourniquet test produced an extensive crop
of purpuric lesions, but in which the platelets were not reduced. suggests that
the latter may be the case.

Neither the platelets nor the capillarv endothelium appear to be defective
in hwmophilia, and the fact that unwashed platelets in this condition were
found more resistant to lvsis than those of normal blood is probably explained
by their being surrounded by a film of relatively stable plasma (Pickering'8).
It is this abnormal stabilit- of the plasma that is the characteristic feature of
the disease. All the known elements of the plasma appear to be normally
present, and though rare cases of greatly delayed clotting in vitro due to lack
of fibrin (Opitz and M-agda"9, Rabe and Salomon20) and deficient calcium
(Hess2l) have been described. they have little in common mith true hwmophilia.
Addis22 concluded that the abnormal stabilitv of haemophilic plasma was due
to a prolongation of the time of change of prothrombin into thrombin. and
Pickering and Gladstone23 suggest that this represents a persistence or re-
appearance in adult life of an embrvonic condition of the plasma.'

From the pathological standpoint it would appear. therefore. that in
purpura we have a platelet-capillary ' complex responsible for haemorrhage,
while in hamophilia the plasma is abnormal. Both these factors mav be
inherited or both mav arise de novo. The mode of transmission differs in
the two cases, however. since the haemophilic factor is sex-linked while the
purpuric diathesis affects males and females equally. It is of interest to find,
therefore, that purpura hawmorrhagica occurs not infrequently in the females
of hawmophilic families (Hess24). Bauer and Wehefitz25 have describedt
thrombocytopenia in such cases.
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324 ARCHIVES OF DISEASE IN CHILDHOOI)

Although it is difficult to explain satisfactorily on a pathological basis a
relationship between hemophilia and purpura. it should be clearlv recognized
that such exists. The evidence for their relationship is:

1. The occurrence of abnormal bleeding of purpuric type in the females
of some haemophilic families with. in certain cases, the full picture of thrombo-
cvtopenic purpura.

2. The occurrence of isolated features characteristic of purpura in certain
cases of hemophilia, and vice versa.

3. Occasionallv alternation of the hemcphilic and purpuric state may
occur in the same individual. -A excellent example of this is furnished by a
case described bv Pickering'8, and our fifth case (J.T.) illustrates the same point
to some extent.

Similarly, the same clinical and pathological picture may be present in
primary purpura arising sporadicallv or familial in crigin. and in purpura
which is secondary to sepsis, toxins, or other pathological conditions. In both
primary and secondary types the platelet-capillary complex is affected.

In considering cases of abnormal bleeding., therefore. it is well to remember
that although the great majority can be conveniently classified, a number of
atYpical cases will remain to remind us that much of our classification is
arbitrarv and that no absolute division exists between certain disease entities.

We wish to express our sincere thank-s to Dr. Donald Paterson and to
NIr. Rock Carling for permission to report cases under their care. and to
Dr. Braxton Hicks for his help and supervision of the pathological examinations.
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