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Definition znd Intrcduction



THROMBOCYTOPENIC PURPURA HEMCRRHAGICA

Thrombocytépenic purpura hemorrhsgicsa, morbus macu-
losus werlhofii, Werlhof's disease; hemorrhagic'thrbmbbc&t%pen&a
(67); hemogenic syndrome{Roskam); essential throabocytopenic
ypurpara (Frank); thrémbocytolytic purpura (Kaznelson); primary
or essential purpurs; idiopathic purrura hemorrhagica, aré‘gll
terms applied to one of the blood dyscrasias, df unknown
etiology, characterized by the following cliniocal syndrome:

{1) spontaneous bleeding from the mucous membranes,
eepecialiy'of the noee and mouth - at times also from the uterus,
ihtestines, visceral organs, and brain;

- (8) Purpuric ekin lesions;

(3) thrombopenia.—"low blood platlet count;

-~ (4) normal or only slightly increased clotting time;

(5) non-contractility of the blood clot;

~~~ . (8) prolonged bleeding time =~ generally from abcve' 10
minutes to several hours. ‘ - |

Idiopathic, or perhaps better still rrimary or essential
purpura, 18 the better and more accurate termiﬁologyrtb’use as

it differentiates this condition from other similar ones in

" which purpura and hemorrheges ocour from secondary or syampto-

matic causes; such as {1) toxins; (3) chemicals, (3) radio= -
active substances, (4) celiular infiltratien or irritation,
(5) ecurvey, and (6) hemeérhilia.

Rubnitz- (74) has lately made the clessification of -
Ycentral® in thoee cases which shew platlet’deficienéy on'a

thrembopoetic baeis due to - hypothroémbopoelsie; and "peripheralr
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er the nonthrontopenic cases which do not show'definite platlet
pathology but rather a deféct or alteration in the capillary
walls, -as from the secondary type. However, several recent
authors have advanced the idea that it is due to an increased
permeability of the capillary walls rather than to a thrombo=
renia which gives rigé to'the hemorrhafic manifestations, (36).
As shall be brought out later, it is quite evident that both =
of'tﬁese‘factors go'hand'tn*haﬁd to rroduce the clinical pice

| ture of *egsential purpursa.™®

This condition cccurs most frequently in chiidred and
fbung adults; and more frequently in women than in men - 3 to -
1. (71). Although Piney(68) and others (83) state that, "no
evidence of familial incidence can be found,? according to
Tice{83) and others (13), * heredity &and familial examples
have been discribed by Leschke and Wit%kdwer, by Liebliung and
by Hess, but these are rare.," Occasionally the spleen shows
marked enlargement, however, iﬁ the majority of cases it is not
enlarged.

There are two main tyves of this malady i.e.; (1) acuté
and ' (3) -chronic - intermittent and continuous. (13) Babcock(4)
divides them into (1) purpura fulminans - malignant forfm -and
fatal within a few hours: this at times 'is mistaken for acute
leukeﬁia,'(a)‘acuté‘toxic form, and (3) ‘the chronic:form. - The
cﬁrénic form begins in adolescence, frequently in girls whe have
had poor health.’ Purpura is associated with severe constitu-
tional disturbances and splenomegaly, and tends'to be intermitt-

ently prcgressive. The onsgt,mqy be abrupt after a few days of
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general malaise, with'gevere and ex*ensive ecchymeees,'hemorr—
hages from the mucous metbranes - nose, gums, stomach, bladder,
uterus; and into the brain, It ie & oondition in: whioch a hem=-
orrhagic discoloration appears under the skin without apparent
reason,ranging from small (petechiame) to large areas (ecchymoses,
vitices) in gize; -these spots.arpear sither temporarily or at
intervals, or &s a chronl¢ condition,. They exist in all degrees
- from quite harmless, quick healing "purpura simplex"™ to the
"fOudroyant' deadly illress, "purpura fulminans.® The more
gevere cases are;-as a rule, assoclated with spontaneous or
\easily induced uncontrollablé internal or external-hemorrhigesg,
fpurpura hemorrhagica,t

‘In morbus maculdeis werlhofii thetre is malatse &%
the onset -followed in a few days be severe and extensive
ecohymoses' and hemorrhages with joint pains and vomiting:
nephritis and vomiting also occur, (4)

The chroni¢ cendition is estimated to be nine times-as
‘frequent ‘as the acute type.: This type may persist:for years(13),

.The acute cases differ only in their :courae from the
chronic, 'When first seen the cases fall 1ntOJthreeivariéties:
(1) may run a fatsal ecocurse, (3) may recover spontanecusly
(apparently the firsti.case reported by Werlhof beleéngs to -this
group) (74), and (3) the tase.umay be the onset of the ghronic"
type. In the cape of the. chronic type the:bleod may be.per<::
fectly normal between attacke:(Frank) (5).. The-diathesis

rehews itself fér each: subseqient attick. - In-the corntinuous
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type the abtnormal state of:hleod in constant -~ throuwboeyto-.
-penia-- though. the clinical maplfestatioha~ofhfhagdis¢aee may
'not always be in evidence. Due to the fact that in the latter
type there is frequently séen'a high relative lymphooytosle
'fbl;owing prolonged bleeding it may be confused with lymphatic
-leukemia. -Bvidence of saeg¢ondary anemis are-only seeh,in cases

of lomng continued bleeding=and-arewdirectly proportional to the

‘extent and amount of the bleeding. Afprepqnderance‘oproly-
;mo:phonuolaaf cells in cases pf purpura is a fawvorable index
of marrow activity.

\ _Thie syndrome was first reported. by Werlhof. in 1735.
:Hith the exception of the French,-it ie quite surpriging to .
find that until recently but little attention has been paid
-to the blood .changes in this disease. . The early reports 6ni
.the diminution cf'the thrombocytes by Brohm (1881) and Ed;K?QﬁQ?

(1883) in Germany, were ignored until 1818 when @lazmann -
.revived them., . Deny (1887) made -a similar-observation. FHayem
(1893) firet called attention to the non-contractility of the
-blood clet, -To Hayem and his pupils (Bensaude, Rivet and
others) goes great credit for the precisness of their observa-
“ticns of the.chief hematological changes in purpura, (74). -Duke
(1820-1913) first emphasized the relatien-of the blocd plate-
.lets = thrombocytes ~ to the bleeding time:  Hess (1915) first
- suggested . that splenectomy might- be benefiglal in this diseagse;
.Kazpelson (1916) first referred a case of his for splenectomy

“with such remarkable success that he thereby introduced a
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method of treatment which, in certain selected cases, is com-
pérable to the removal of the spleen in cases of hemolytic
jasundice.

According to Piney (68} "ocases of chronic essential
purpuras geem to be diagnosed less frequently than should be
the case,.because it 1s usually expected that“a‘purpumic?rashif
mast accomrany the.exacerbations;-this ia Y no wezns the capge,
the maladyrié & hemorrhagic cne, bu* not necessarily a purpurie
bne.” '

- In taking 2 history - especially if the patient is seen
for the'first time and is an adult < one must be most careful -
to avoidZMaking grave mistakeé in the diagnosis, - He muet care-
fully inquire into the history for any symptoms cccurring in
childhood, such as easily induced or spontanecus nosge-bleeds; -
whether gastric or intestinal hemorrhages, though these are rare,
- have: oeccurred, whetner there has been prolonged bleeding follow-
ing sueh ainor operaticns as tooth extraction, if theré have
been inecidences of exteﬁsive'ecchymoses frequently following
slight injuries,

The more comwmon finding ie that of occasional nose--

- bleeds or excessive menstral flow which has been & source of

intermittent. annoyance for a loeng time, but has finally becone
sufficiently annoying to cause the patient to seek medical
advi ce. Spontaneous recovery is the general rule with the

anemia caused by the hemorrhzges overcomwe, cnly, however to
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reappear again when ancther attack occurs,

Due to the peculiar tendency to remissions, it is not
surprising to find that the varlous tests give conflicting and
discordant results in various cases but also different results
in the same patient at different times, Smwall incisions ére
apt to bleed longer than no:mal, although the clotting time 18
not altered. However, at times the inc-ease in bleeding time
is not well marked. It 1s usually possible, even in periods of
remission, to artificially induce "purpura." This may be done
by placing a tourniquet about the arm for from ten to fifteen
minutes after which tire small retechial areas, elther scattered
roint-like hemorrh=ges or a generalired pgtechial exanthem, will
be cbserved on the arm below the tourniquet,showing\hyperper-
meability of the capillary walls., This is the so-called Rumpel-
Leed's test although Hess first called attention to it in 1916,
Hosever, this venous congestion of the arm by constriction with
the resulting petechial manifestation cannot be relied upon too
much as it can be produced in menstruating women who show no
other sligns of a hemorrhagic diathesis; as well as in cases of
hemworrlizagic nephritis., In cases of true purpura striking the
skin over the sternum - or otheriboney prominence - with a
percussion'hammer will produce ecchymoses, A'positive Hess test

may be obtained in cases of scurvy,
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The Blood Platlets - Thrombocytes.

Since up to but very recently the merked decrease in
the number of the blood nlatlets - thrombooytes - has been held
to be the primsry cause of the purpura and hemorrhages: sgome
discuseion as to their etiology, function, and reacticn within
the blcoi streem and hemolytic crgans of the body might not be
amiss.

Histologically the poeition of the thrombocytes isstill
unsettled and a much debated question. Buckmaster (cited by
Starling (79)) regards them as artefacts due to the fact that’
if a drop of blood which has been obtained by a platinum loop
and carefully kept et body temperiture, be examined microscop-
ically, nc blood platlets will be observed ‘Schilling (76) doas
not believe that they are preformed blood elements in spite cf
their "emeooid" mction, but rather are merely ‘cell Iragmente'
Since specific 5ranulations are abseat 1t does not seem probable
that they are leucocytic fregments On the other hand eince .
hemoglobin cennot normally be demonstrated in them it is evident
that they cannot be pieces of erythrccy*es. Other observere
(Engel Preieich end Heim) believe that with the observations
to date it is plausable tc assume thaf the thrombccytee Ars
derivei from the ndcleus oI the primary erythrocytes. Schill*ng
(76) holds that the thrombocyte 1tself is the entire modified
nucleus of the younger erythrocyte - hematoblast partly detached
and becomine free only in the cir ulation, e.g., by blood plat-

let thrcmboeis or durinb the preparation of the smear,
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Othef, older, ideee held that the thrcmbccytes were
unorbanized percipitates cf blood plasma. It was later shown
that what had been believed to have been ameboid motion - when
freshly placei on Bgar medium-was merely a change due to a ‘
difference of surf ce tensi

The idea which has the most sunvort at the preeent time
is thaf advdnced bv Wright that they are produced by peculiar
giant cells - megakaryocytes - found in the bone 18rTOW of all
mammale.‘ Theee cells have a protoplaem which St&ils a pale blue
with Romancwsky mixture, ontaiqing large numbers of azurophil
granules which arise as detached cytoplasmic proceseee (8). Moet
of the recent authors are in accord with the idea that the blccod
platlete are preforued liviug elerente(sa) |

Maximow (54) describes them as emall colcflese’cofpueclee
which h~ve the form of round or oval, biccnvel dieks, which when
seen in prcfile anpear like small Tlump epindles or rods, and
are found circulating in the blood of all rammals. Some authors
deecribe them as irregular, elongated or pear—shaped corpueclee.'
They are not‘uniform in size, the average belng 3 e« . Chenlcally
they have been ﬂoucdifc”ccﬂ;ein proteine and'lipéids: a
phospholipidprof:inbcOmciﬁeiich”(SB). They consists of two
parts: o¢ne, .which'ie highly refractile and contains purple:
granulee€-.the ¢hreomomere; the other palenendahomogeneoue,
'etaining‘pale blue ‘= the hyaiomere.

~Mathews{53) stztees that the number of blood rlatlets.

is very variable and belleves that it is a very suggestive fact
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that. the more care there is us=d in keeping the blood as near

the living state as possible the fewer platlets sre geen; that
injury to the blood vessel wall greatly increases their number,
Althcugh he states that most authorities incline toward the pre-
formed living element theory, he states that it ig difficult to
decide»whether,they are preforzed in the living unchanged blood
or whether they appear with great ease when the blood is dis=-
turbed. Emotion or the injection of =zdrenalin éerves-to increase
their number by contraction of the gpleen, which serves as a-
reservolir, and possibly a source, of them.,

- The entire ca-e in purpura hemorrhagica has - up to the
present time - hinged on the importance of the rlatlets in the
formation of blood clots. According to the following diagram
they release the substance thrombokinase - one of the essential
elements in the formation of blood clots, hence the term thrombo-

cytes (88).

Plapma _Blood = Corpuscles
[ j
. Fibrinegen | R © - Platlets{Thrombocytes)
Calcium l .
Thrombinosen ThromFokinase

= Thrombin -«

Starling (79) states that filaments of fibrin are often

eeen radiating from the cen+er of disentergrated blood platlots
That they are conscerned in the production of blood clots ia
‘ahown by the fact that in living blood vesaele the thrombocytes

aggregate around any 1n3ured snot 1n the vessel wall later R



fusing together 80 as to form an adherent thrombus or clot
‘which covers un the seat of injury and aids in rerairing the
damage done and in preventing the escare of the contents of the
blocd vessels. | - - |
" ".?qtill ancther point of difference is the actual number :
present normally, or at any one time, in the blood stream The?
average usually given is between 250, OOO and 400 OOO However,
since the vearious methods available at the preeent time for o
determining the number of rlatlets present rer cu. mr, are sub-
ject to wide variaticns, not only between different tecﬁgitions
but also with the same individual at different times,‘some be—
'lieve that the actual number lies between 700, OOC anlvBOO OOO -
but that about half of them disintegrate Before they can be
Jcounted | -
Verious figures are also 5iven below which spontaneous
hemorrhqges from the mucous membranes end into the skin cccured.
These range from lO0,000 (76) to 30 000 (68) Minot givee it
:as 60,000 (eo), Schill ng as 40, ooo (76), and others at 80 000(71).
The term thrombocytonenic nurnura indica+ed that the
spontaneous bleeding into the skin, forming or giving rise to,
the purpuric patches, was due to a decrease in the number of
thrcmbocytes._ This p01nt of view has lntelv been challanged

oecause there are cases renorted (36) in which no hemorih ge

Ciae

occurred - at least that gsve any clinical evidence - with a
platlet count ranging a8 low a8 lO 000 while on the other hand
are cases with a platlet oount as high as lOO OOO with clinicel

bl % ;.- w :“

'evidences of spontanecus hemorrhages That some other factor
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mugt be at work along with the thrombocytopenia seeme to te con-
firwed vy the fact that in cases in which splenectomy has been
done even though after an initial marked rise in the number of
bloed platlete there has been a decrease considerably below that
ordinarily regarded as indicative of spontanecus hemorrhage with-
out any clinical evidence of hemorrhage.

There are two schools of thought as regarde the etiology
of the thrombocytorenie so universally seen in these cases (87):
(1) that advanced by Kaznelson, and supperted by Aschoff, Foa,
Epringer, Krumbhaar, Brill and Rosenthzl that the thrombocyto-
penia is due to an increased deetruetion of the formed throobo-
cytes probdoly due to hyperactivity of the spleen. eince this
organ is generally regaried as being cne of the places 1n the
body 1n which thrombocytes are destroyed He baeee his opinion
con the followine findinga. (a) the nct 1nfrequent occurrence
of srlenomegaly, (b) the presence cf excessive numbers of
meBakaryocytes founi 1n the marrow, and he has reported finding
them in the splenic pulp, he looks upon the e finding as evi-
dence of a comrehsatory process, (c) the number of blood rlat-
lets in the spleen are greater than would be expectea fromﬁhe
amount of blood vhich is found in the organ, and (d) the marked
rise in the blood hla.tlets following splenectomy (8) that
advanced h&lfrahk cited by Lewie(s), that there is some. hormone
or myelotonin, possibly produced by the spleen,~which 1nhib1te
the production of the thrombocytes by attacking only the mega-

karyocytes in the bone mATTOW. As stated elsewhere the former
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ﬁheery bae the'mose‘evidenee on its side at the presenf time.
This is condidered to be a hyceractivity on the part cf the
reticulo-endofhelial eystem with the most activity shown oy
the spleen, or at least gome iyefunction of the spleen which
activatee the rlatlet dietruction by the remainder of the
reticulo-endcthelial system and this is relieved by eplenectomy.
| The hemorrhagic triad may be illuetrated by the follow—
iag diagram. |

Bone Merrow

L Liver;‘ ‘Spleen © .. (45)

Although numerous observations have been made on the
physiology of the spleen-ia the last few years there is still
much to be learned avout ite function. At the préesent time it
is oonsidered to be the largest member cf the lymphoild and
reticulo~-endothelial system which has been described elsewhere,
However, it must be kept in mind that because 6f ite anatomical
independence and size, and its relaticn to the liver it holds
a certain dignity as an organ 'sul generis,.’!

. The lymphold system ‘is s¥st active in yoéuth, sharing
in the producticn of the lysmphocytes; it gradually atrorhies
with age (68).

Seeliger (77) described pathological changes within
the protoplasm of the megakaryoeytes. In about 90% of the cells
no gramiles could be found; in 6% the protoplasm was found to
be partially granular; and in the remaining 4% it appeared t6 -
be normal, Due to the fact‘tbet there are frequently found ab=-
normally large forms in the bieod it is held that there is some
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defect in the noraal aeparation of the blood platlets from the
parent megzkaryocytes.

A phenOmena first noted by Hayem in 1895 and which, at
the present time, 1s (74) béing considered as a more accurate
and reliable finding and which - as far as is kncwa at the
present time = aiﬁays associated with purpura hemorrhagica
only=is that of the non-retracticn of the bléod 2lot and transu-
dation of the serum."Normﬁlly, according to the methoi of Duke,
clotting?takes'place in about four minutes. The bleeding time
1s from two to three and a half minutes. In%fﬁiombbcytbpenic
purpura while the clotting time is nrrmal or only -alightly in-
creased from 10 minutes to several hours, the most striking
thing 1s that whereas the clot forms it does not retract and
the blood 1s seen to coze from beneath it. When the blood 1s
festea for clbtting 1t frequently shows no retrzction of the
zlot after twenty-four hours.

' It has been stated thet clot retraction does not
take place when the blood platlets drop below 8C,000 (71).
This has been verified by Lee and Minot. They hold the view
that normally there are more tLimsbocytes present in the blood
than are needed to produce clot retraction or complete coagu~ .
lation. The degree“df retraction of the clot depends upon the
number of thrombocytes which do not undergo oytolysis during
Zthé‘proceSSVOT'c&aghldﬁibn.' Thus, although ‘the blood which -
1g Yow in thrombocytes may clct, or coagulate, normally or
within the hormal time 1imit, yet - bessuse all of the thrembo-

Y
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cytes are used up in the clotting process there are none left
to produce or cause contr=cticn of the clot\and the bleeding
continues (88),, |

Résenthal (74) states, "that the clot retracticn
definitel} derends upon the integrity of the thresbocytes, and
that Hayem's index of’thoureauction cf the thrombocytes and |
the non—oootractility_of the blood clot are the two most im-
portant blocd ohanges. v

In observinb the phnnomnna of coagulation under the
dark fiel microscope, Burke and Tait saw.the throgbocytes
ourst and glcbules of protoplasmic projecticns radiate in all
directions.r Aloné the course of these particles threads of
fibrin were laid down, When the thrombocytes are. removed
from the blood it remains in a fluld state. indefinitely unless
tissue extract or throrbocytes are added. (72)., W

_ Another factor which has been receiving a- -great deal

of;attcntion_at_tbe yresent’time, and whioh 1s'belng ccngidered
bjisomo to be of mere import-nce in the’otiology of the hemorr-
hgéic&state,than the thrombocytorenia, is the hyrer-permeability
of the capillary walls, or capillary weakness.(&?)- This may
bc“ﬁrcsentleither alone or in conjunction with thrombocytOpenia.
If tﬁe_thrombooytopenla alone exists. the hemorrhaglc‘phenomenog
may not exlot:“ ﬁossibl, theuexplaqation of the~abscenceoof_ﬁwf
hemorrhaée following sUlen°ct07y vitho;t a reaulting thrombo~ .
cytosis. ) 7 : _

Evidently some dieturbance of either the confr cfile

function or oharacter of the walls of the capillaries has
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taken place in addition to the thrombocytopenia. Frank (cited
by Christain (13»‘has suggested capillary stusis and the

theory of "micro-traumata® asthe lmmedlate cause of the bleeding
though mcst believe that the hemcrrhages are truly spontanecus.
This assumption that the capillary itself is a secondary inmpor-
tant factor in purrura, helps to =account for those patients with
a low platlet count that do nct bleed and for the cases of non-
thrombocyfopenic purpura. At the present time the throwmbocyto-
penia ié the only definite kncwledge that we have in these
cages, All of the other facters, etiological aﬁqutherwise,nare,
atfpreaentg entirely dnknown. As has been previously stated

the only other,blood:findings are those dependent ypon the de-
gree and éxtent of .the hemorrhages - seccndary anemis; the cells
showing some achromia and the 'cclor index' tending to be low,
There are slight variations in their size and shape, while some
polyc@@matOphilia.and.stipplingqucur.~ Occasicnaly noraoblasts
are seen, snd retuculated blood cells appear in increasing
numbers when appropriate stalns are used. The leucocytes are
moderately increased,; tberavie & polymorrhonuclearcytosis,

both relative and absolute; at times a slight relative. lymph-
ocytosis is seen. These vary with different cases.

The serum obtained from the blocdclots in casee of pur-
pura has been found tc contain less thrombin than does ordinary
serum, as measured.by its actieﬁ~upon~fibr1nogenyhydroeeleﬁfl@id.

.Ag-Hayem pointed out there was vulnerabllity.in the -~ .
viacousness and agglutinaticn of the platlets to foreign bodies,
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In normal individuals the platlets show an agglutinating power -
whereby they adhere to wounds which Hayem termed "clou Bemos-
tatéque™: or the method by which hemorrhages are prevented :«
from the cspillaries. However, in purpura, due to a lack in' =~
quantity and also a change in the quality of the thrombocytes,
this function is greatly interferred with.
To arrive atisome~ratichale for this it is necessary

to ccursider, more fully, a system which has already been
referred to 1.e., the reticulo-endothelial sya?em. The various
organg considered to comprise this system are as follows:
(1) spleen, {3) vone marrow, (3) lymph glands, (4) the liver,
and (5) peculiar contractile cells found in the capillary
wa;ls*called Rouget cells, |

- ‘The spleen Is considered tc be one of the principrle . -
hemolytoroietic organs of the body. Although 1t exercises
several vital functicns yet it itself i1s rict éassential to
life ae Is shown by the fact that it may be removed without
sdrous injury to the individual.” It apparently doee‘not
furiction as a single organ wit ‘as a part of a system; Im -
which the other members apparently comrensate for it by increased
activity. Since this is'evidently the cmse it would mnot seem
ag though splenectomy would give any lasting results in pur-
pura hemorrhagica. On the other hand it seems to ccnfirm the
theory that. the #iological *ﬂ&ctdn da cleodely :relatad to splenic
function or ac¢tivity = a toxin perhaps - since, in selected cases

its removal ig met with such lmredlate and lasting benefit., -
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The reticulo-endothelial sys em is composed of stron@ly
chigocytic cells, and is widely distributed throughout ‘the
body. With the excepticn ¢of 1ts functicon as a blood reservolir,
the spleeh probably traces all of its activities, snd esrecially
those ccncerned with phagocytosis, erythrocytosis, bile pigment
formation and lipoid activity to these cells. Since the other
members of this sysfem carry on simil=r activities they are
able to take over the/éﬁnction of the gpleen when the heed
arisﬂs. o ‘ \

" According to Piney (68) the mode of development of
thrombdcytbienia ié‘eééenﬁiéily hematological in char=cter,
The thromboéyféﬁ*ﬁbtvbﬁiyiieéreaéé in nuwber, but distinct
abncrualities aré found among those present in the blood; glant
forms of thrombocytes are always found and are very character-
istic of the disecse., Histologleal chahges typical of Ferhof's
disease forts important’ support for the visw that the platlets
sre derived from the megakaryocytes in the bone marrow. It
15 justifiable to presume that there is an excessive stress =
placéd'upcn’thé bone marrow, at least so far as thrombocyto-
poiesis ié"cchcerned, because parts cf megakaryocytes"ban often
be found in the blocd, and as a rarity, even whole cells are
seen. o -

‘There 13 how little doubt =t that the regulhtibﬁ'of’thb
ncrmal number of blood platlets is one ot the functions cf the
reticulo-endothelial ays*cm, which hze its greatest concentra—

tion in the spleen. Hypersplenism might be associated with a
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normal thrombecytopoietic system. If this wiew were accented
the malady would have to be regsrded as being "thrombocytolytic
purrura, "

- It has -often been contended that some unknown toxin
was present which was capable of causing injury to the mega~ :
karyoeytes without, at the same time, “interfering with the °
other .functions of the bone marrow. It is further known thst
splenectomy is followed BY¥ the etimulation of the myeloid
function in all of ite aspects. However, in but few cases of
Werlhofl'e disesse does the operation result in leucocytosis
and emigration of immature erytlrocytes, without any sign of
the HGUalfpost-aperative thrombopytosis,  This seems to bte
the result of widespread, but selective destructiocn of ‘the
segakaryocytic tissue.

It appears to be clear that Werlhof¥e disemse really
represeénts 8 selective pathological process affscting the throm-
bocytopdietic medhénismAdf’the body without at tle same ‘time
involving the cther functions of that tlesue. It 1ie, therefore,
reasonable to inquire whether or not purpurs: is asgoctated
with a generalized aplasia of the bone ‘marrdcw, and obvious
example of this, of course, is found ‘in myelophthsis, where
all cytopoietic functions ©of the myeloid tissue ‘are abdut
eqﬁally-involved'andfa‘severevhemorﬁhagic'diathesia develops.
There &;excases of aplastic anemia in which reduction of -
erythrocytes 4d relatively moreé intense than are leucopenta -
or thrombocytorenia, in otheras leucorvenia dominates the pic-
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~ture, whilst = few present a thrombocytorenia of great intensity,
with less evideice of affection of the othef functions of the
‘warrow. It would seem, therefore, that each one of the cellular
-gystemns of myelold tissue can be injured more or less indepen-
deﬁfly of the others, and Werlhof'e disesse might, therefore;

be ;egarded as being the mildest conceivalbe form of myeloid
aﬁlasia,

From the excellent results obtained in selectel cases
from splenectomy, it rather poiants to the lutimate relation
existing vetween the spleen and the blocd platlets. This has
been the subject of much investigation, The platlets are
exceedingly fragile and,as has been stated before, tend to
~disaprear or disintegrate rapidly with the ordinary me@hods of
vbloodvexamination now employed. They disintegrate when exposed
to the alr, in changees of the hydregen - ion cotncentration cf
the surrocunding media, or tensicn of COgz. Their importancg;
.%0 the procese:of blood coagulation hss been‘mentionediand .
“they have been shown to contain nct only thrombogen (Morawitz),
but also they may liberate a substance which is capable :of
‘neutralizing anti-thrombin (Bayne-Jones). (5Q).

No satisfactory explanation has been advanced to
‘account for the relation of the.spleen to the life of the
blood platlets, That the disorder is particularly related to
the spleen 1s shown by the fact that it 1s not taken over --
or.mot entirely. - by the rest of the .system following spleneé-

- tomy. |

The life of the blood platlets has been estimated to
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be from three to fiwve days. (13).

A further function of this syastem, so designated by =
Apchoff, is the destruétion.of the formed elements of the
blood, Thus it has the job of deveuring the used up erythro=
cytes and leucocytés and throwbocy*tes of the circulating blood,
and to metabdlize them, - | | ' I

A striking morphological characteristic of the eellé:‘
of thié system is their vital staining, i.e., the unifrom
granular deposition of a dye-stuff ' in‘'solution? irn the living
cell bodies without fn'ényway~1njur1ng‘themt§"

"Evidently a system of cells, such as the reticulo-
endothelial system, whose particulsr function is to digest
worn out blood:cells, ‘may show variatidns Of'dfstnoﬁfon
both in degree and distribution of site of dyéfunbtion. ‘Thus
one form ¢f dysfunction would seem to be définitely limited
to the reticulo-endcthelial cells of the spleen as is seen in
hemolytic jaundice where the exterpaticn of the spleen results
in a cure, |

In another form of dysfunction, as in Gaucher's disesse,
it is not limited to the spleen but té reticulo-endothelial
célls located in the lymph ncdes, bone marrow, and liver,
Bplenectomy in this case would remcve only a~majcr'pért10n of
the lesion, -

‘Inasmuch 2s the reticulo-endothelial ‘cells get rid of
jaded or excessivé thrombocytes, it is-logical to think that
in a disezse such as thrombocytopenic rurpura, in whish 2 low

er absent platlet count is a prominent fe=ture, that scome part
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oftthie system 1s overactive. If'theca overective ceiis are
largely limited to the eﬂreen, then 1ts removal would promise
imzediate gecd and probably permanent results. However, if
the entire reticulo-endcthelial circle is involved, splenectomy
would @o no more than remcve a part of the overzctive appara-
tus, and such a major prcceedure in the presence of a‘profoond
vascular disturvance, as in the acute fcrms of purpura, would
be extremely hazardous to the patient o

In some of the blocd disesses involv1ng the blood-
forming apparatue, there is apprarently an assoclated disturbance
or orerSactivity ¢f the blocd-destrcying or reticulo-endothelial
apoaratus as well, Thus in some cases of arlastic anemia and
certain of the leukemiae, there is‘noted a marked decrease in
the throumbocytes and a tendency to bleed. Ho#ever, spleneotomy
in these cases 1is illogicai because the lesion is not limited,
evenbpartially, toethis organ. These are two dise:ses whichj
must be carefolly’differentiated from thrombocytopenicvpﬁrpore.

Ag hee.already been etﬂted the general op‘rion’is that
the t rOnbocytes are the mcst import9n+ formed Plemelts in the
phenomena of blood clotting, by the produetion of a t“rembo-
plahtic substance. The severity of the bleedlng would there-
fore, seem to depend upcen the f011061n- factors (l) the .
intensity of thrombocytolysie, (8) the extent to mhich certain
oells in the retieulo-endothelial system are qu Esed in thrombo-
vytolysis and are drstrlouted in the spleen, liver, bone marrow,

and lymph nodes, (3) *the oerweaoility of the ca*illnrres to the
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circul»ting tlood. This latter considerztion is the least
unders ocd of the three. jThe.throsbopenia may favor a ready |
egress for the erythrccytes throﬁéh the‘rotentisl spaces
betwseh the living endocthelial cells of the capillaries., ©On
the other hand, the Rouget cells - classed by Aschoff as belong-
ing to the reticulo-endothelial systen, may rlay an imﬁor-k
tant part in the yermeability of the cupilleries. Krogh and his.
purils made most valuable contributions te the study of the
ceﬁillary aystem. Rouget in l873 first czlled ettenticn tc
the existehce of peculiar contractile cells ohsthe!walls of
the capillaries, whose ramified prolc g ticis of cell ociy
prCtoplasm irregularly encircled the capillary_wall. Vimtrup,
wcrking in Krcgh’s labératory, confirmed Rcuget’s long fcr-
5otten fi“iiu 8 and naued these celles Roubet cells, after their
discoverer. Aschcff disputes the iiniin5s of Vimtrup as regsras
the contractility of the cell bodies but ccisiders them a unit
- of the reticulo-endothelial system. Tt is ccnceivable, there—
fore, that‘these Rouget cells, stimulated by some abent thst 19
active'ih other psrts‘cf'the retwculc—enjctheliel sys» m, might
disturb the permeability cf the carillary wall tc the bloci
etreem fescilitating escape of the blced units into the tissues
(86) or actually exertinb a destructive action upon the tnrom-
bccytes present in the blocd stream within the capillary bed.
It has been stated that the hemorrhage is due tc
diapedesis of the erythrccytes in nhich they take on ameboid
action k The bleeding being due to the extreme thrcmbocytopenia

and the peculiaraction of the blocd upon the cells of the cap=-
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illary walls which permits the_extravaeation of blood through
. them, However, this action 1seoot epparent on the larger
vessels, thus making surgery possible in eevere cases where
. splenectomy 1s 1ndicated.(65). |

If the spleen produces a toxir (17), 1t will effect
‘the reticulo~-endothelial system‘in three ways: (1) by increas-
ing the thrombolytic power of the spleen, (23) by effectihg the
_ megakaryocytes in reducing the number of platlets'proouced_ae
;‘well as affecting the quality of thoee that ere prodﬁoed;)so
that their‘thrombocytic«pOWer is diminished, (3) it affeots the
V,Bouget oells of the capillaries, so th=t they are rendered
Amoreepermeableuto‘extravaeation of the blood from within.
 Ceesation of the hemorrhages following eplenectoﬁy, even wﬁen
 therekievno 1noreaee in theunumber of platlets is evidehtly
Adﬁe to the fact that the quality ortnormal thrombocytic poﬁer
has Leen restored : Monthe ‘after the spleneotomy the marked
f‘decreaee in the number of platlete noted is undoubtedly due to
, hypertrophy of the lymphatic glands and tissue throughout the
| body with aasumption of the thrombccytolytic powers formerly
- possessed by the Shleen, however, apparently withoat the a-
, bility to reduce or destroy the thrombocytic power of the
thrombocytes. In caaes where splenectomy apparently fails, in
‘ycasesﬂof;loﬁg dgration, 1t is possible that the Rouget cells
had beoome 80 deeplyvaffeoted tﬁet eren;after the removal of
the toxic element eleborated by the spleen:téey were ugabie to

completely recover their normal function.
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That the ncrmal spleen does destroy thrombocytes is
favored by the fact that there is pracﬁicallf always a sharp
rise in the platlet count following splenectomy, both in eipér-
imental animals and in cliniczl cases: ' One would, therefore,
expect to find a larger number of throwbecytes in the splenié‘
artéry than in the splenic vein. Hecwever, gcmﬁaraﬁive counts
made on the number of thrcombocytes in the splenic artery,
splenic vein, and the;peripheral veins,vby Halloway and RBlack-
ford, do not confirm this view. Cited by Lewis(51).

' However, there are other factors which cause throubo-
cytolyses, either by direct action cr by cverétimulating the
elements of theineticulo-endéthelial gsystem that nCrmally desg-
troys the throwbocytes. Colie; 1907, first demonsfrated th=2t the
platlets GOuldibé'destIOYed in one animal by’injécting into
it anti-plaflet serum developed in another animal. ‘Other
workers have reproduced clinical signs and blood chances
characteristic 6f5purpuré by subcutaneous injections of antiw=-
platlet serum.

dohén and Leman (50) suggest ‘that the spleen alsoc
elaborates scme cgplllary poison which disturbs the tone of
ﬁbé*?értﬁherél capillaries, and is also related ‘to the prolonged
bleedingvtime.~‘Thisstoxin may be related;, &s above sﬁggeéted,"
to- 4 selective action or the Rouget cells,

The entire mechaniem involved in thrombceytolysis is
not clear., Besides the phagocytosis, the anti<platlet serum

mentioned elesewhere, we have definite evidernce that in acute
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infecticns produced oy the astreptoccceil and staphlococel throm=-
bocytolysis occurs as a result of these infecticns; sé that a
thecry has been advanced that possibly essential purpura will
ultimately be found to be toxic in origin.

The same results have been noted in cases of infestion
by thé>streptococci and pneumopécci. It is definitely known
that the Tlighting up' ér fallure to drain a streptocodéus
£o61 of infection, such 2s in sinus or antrum infection; will
result in greatly diminished thrombocytes, and the aprearance
of petechiae arnd purpuric bleeding: * It may be that poisons
from bactéria may stimulate some element in the reticulo-endo-
thelial system to excess throzbocytolysis. This factor of
infection is most impertant and may be the underlyfna*causei
even '{n the sd-called- 1diopath1c purpurs cases.(37).

g 0n the other hand Leschke and Wittkower (eited by
Lewis(50)) aré convinced thaf the fundamental cause of this
disense is & -constttutional insufficiency ‘in“the platlets pro-
duced: 'a sort of thrcubeeytic diathesis; and cite the case of
a mother with purpura hemorrhagica who gave birth to an-infant -
who had no platlets and was covered with ﬁetechiae; ‘Brill and
Rosenthal (50) believe that fhe'spleenJacts>directly on the
platlets and affecte in a harmful way the nature and agglutina-
tive properties of thege bodtes. - - | ’

Trom the foregoing 1t is apparsnt that there are three
factors involved in the production of hemorrhages, i.e., throm-

Locytes, per &¢, Pérmeability of the captllary endcthelium, &nd
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the blced plasma, In purpura where the hemerrhage ihvolvee
diapedesis of tﬁeerythrocytee througﬂ the unbreken capiliary
walie; the thrembocytes, which afe me:kedl& reduced in the
majofity of caeee; and the capillefy endothelium‘havelboth
variously been held resronsible. Both Denys‘and Frank leter}
considered that the thrombocytepenia was the primary factor,
Hdwe#er, sincevndt infreQuently there is little or no¢ reduc-
tiocn of the thrombecytee:‘et‘timee marked reduction without
aﬁyrnoticeable bleeding: Tidy would classify those cases
without free bleeding Dut ehowina petechial heworrhage as
'purpura séaplex.'! He regarde the reiuction cf the throm—
bocytes in the geherel circulation as secondary to the;r be-
ceming adherent to the damaged capillary walls in an attempt
to'prevent diapedesie. Bedeeh.eiperiﬁehtaily showed in |
rabbite, that neither coniition existing a10ﬁe was able te
produce purpure only when voth fectore are combined

o Pathological bleeiing hae been ascribed to separate
or combined action of the folloving factors: (a) ecarcity
or abscence of the thromgocytes,‘(b) inferior quality of
the cariliaries that affect'thetr eentractilityteng permee-e A
bility of the endothelium. FEarlier writers, including Duke
and Frank, believed that the prolongation of the bleeding time
and the severity of the hemorfﬂagee corresponded tevthevdegree
of thronbocytopelia present, and sup orted the hypothesis
that the throLbopenia alone was responsible for all of the

hemorrhaeic manifeetations obeerved. A gecond group. includr
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ing Na gy and others, held that it was due to a coniition of
the capillaries. His opinion was that the throwbopenia
resulted rather than caused the bleeding. Firally, & third,
and larger group, believe in the coexistance of both faotors.
At present the origin or nature of the injurious agent pro-
ducing these oconditions is unknown.

From a pathological standpoin+ it arrears as though we
had a 'platlet—capillary' complex in purpura produciqg the
hemorrhages. (87).

| Some Differential Diagncsis

Although it 1is not the purvose of this paper to go
into all of the various types of blood dyscrasias which might<
be confused with thronuocytonenic purpura, a brief outline o
of the ones meet Vommonly confased with this condition will
be given. The following text-book differentiation between
thrombopenia and hemophilia is given (87)

Findings ~'f S Thronoopenla ,bllHemopﬁlia"
Hereditaryﬂtaidency , 'Rare : L "lPreéént
Sex S Male & Female : | ; ,Male ’ Trans-

..-witted by Female;
Ferale reported but

acn

-Tare.. »

Hemorrhage - lw f?iequeﬁf:époktan,‘ B Following dlrect
S eous . . . Ingury -

Petechiaefi V ~l“,LiUsuallY Present : ‘”ﬁ; Abéﬁnt'“
Tourniquet test Positive ‘l; l. Neéaﬁivéij
Thrombocytes ﬁeducedul 7 Normal
Bleeding Time Prolonged | | Normal
Clotting Time Normal | Prolonged
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Findings
Clot

Spleen

Thromboprenia

Retraction Defective

Frequently Enlarged

Hemorhlia

 Fragile

Yot Fnlarged

Schilliﬂg-(76) gives the following summary of differ-

entiation between zathromncrenic purnura, thromsbopenic pur-

pura, and hemophilia,

Yature

Etiology

Athroxbopenic
rurpura;Vascular
Injury

Infectious ana~

* ppylactold condi-

Blood .
Findings

Clinical

ticn (serum

disease, rheunatic
condition, etc.

¢ ‘enddéerine’

Throvpopenic S
Purprura({¥erlhoef)

Hemophilia
Disturved

Ladgk of Thrombocytes Coagulation

Acccrding to Frank Congen.almost

®egsential® other-

“exclusively’ -

wise special consti-among men,trans-

reacting in latent

“iinfeétions ete.

alsoc associated

~with leukenias,

osteosclerosis,

Al aorders

tutienal condition mitted Ly aprér-

ently healthy

women,aggragated
family-wise,

‘ gamilias subject
c hemophilia

Coagulation normal Coagulation normal; Coagulation pro-

gozmetimes shortered retracticn ability 1longed in vari-

Normal cr somewhat

extended time of
bleeding.Thrombo=-
cytes normal in-

crease or slightly

absent. Rleeding

ous degrees,

time much prclonged Time of bleeding

Thrombeoeytes much
decreased or abeet
At times infectins

often diminished.
Threombocytes nor-
mal, or lympho-

decreased. Slightlyleucocytic findings cytes.

infectious leuco-
cytic finding.
Later an anemia

Purpura-exanthe-
meta hemorrhages
from gums, tiesue
hemorrhages. Lesast
harmful course,
seldom agonal,

After unfavorable
course, severe Q-
plastic anemia

Purpura-exanthemta Sudden Hemorrhage

(often very much
extended) Bem. of
mucous membrane,
intestinal Hem.et.
acute or chr.,be-
nign or foudroyant
malignant course.
Frequently splenic
tumors,
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from small or in-
ternal wounds.
Bloed effusions
into joints.
Teriodically in-
creased, Often
fatal hemorrhages
from slight cause,



Nature

Therapy

hagica,

Athromxbepenic
purpura:Vascular
Injury

Directed against
etiology; other-
wise symptonatic

Thrompopenic
Purpura?Werlhof)
Lack of THrombocytes

Symptomatic with
careful Kaseosan
treatment, blood
transfusions, or
roentgenray treat-
ment to spleen.
Clander or Coagu-
len., Finally splen-
ectomy. Vitamine
(Fateina) is rec-
mended

Hemophilia
Disturbed
Coagulation

Increase of
coagulation by
gleatin., NACl
solution 10%
(5-10¢cc. intra-
venous coagulen):
blood transfu-
slons, roentgen-
ray treatment

to spleen.

Scurvy must also be differentiated from purpura hemorr-

However, the general clinical features such as spongy

gums, hemorrhagiclinfiltration of the muscles, especially of

the lower leg, and subperiosteal hemorrhages should distin-

guish them,

It does, however, give a podltive Hess test.(13).
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- TREATMENT
With the various clinical findings in mind, the treat-

nent resolves itself into an attempt to combat or remedy the
exieting conditions, i.e., either to restore the platlet

sount and capillary endothelium to mormal or to remove the
cause for the thrombopenia; and thus permit‘the thronbocytes
toiagain reach their normei level, or function. The treatment
therefore; consists of two’kinds- (l)medical - or the a++empt
to stimulate the thronbocytopoietic organs to greater activity
with a resulting thronbocytosis, and (3) surgical - the removal
of the spleen as it 1s regarded as the largnr part of the o
thrombooytolytic eystem. It must be kept in mrnd? however,
that a number of'caees get well spontaneously., R

} The medioal trestment consists of blood transfusions,
both from a standpoint of increasinu the number of throtbocytes
and the induction of a reaction on the part of the recipient
from the foreibn protein - the latter possibly being the better
of the two as the life of the thromoo ytes ie 80 orief Direct
rather than 1ndirect transfusione would appeer to be the “
better of the two as the sodium citrate ueed to prevent coag—
ulation has been shown to be thrombocytolic in action. Recently
Jones ani Tocantins (36) have shown that small freeuent\trans-
fueione are much more efticient in cortrollinz *he hemor*hages
ani advocate 300 cc as the standard adult dose, and vary this
according to the sqxare meter body eurface of the iniividual

Due to the faot that the reaction is probably the
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importdant facteor intransfusicne and that small amounts act as
well, or better, than larger ones, many men use from 10 to 30
cc of whole blood intramuscularly with yvery satisfsctory
results in some cases. Piney(68) states.that the use of
injections of adrenalin;, 2 to 3 minums three to four tinmes a
day; causes a lyumphocytoeis, which is foliowed"by neutrophilia
and thrombocytoslis, and this ie of transient value in some
cases of Werlhof's digease.

- Although roentgenray treatment of the spleen has been
tried in-an effort to reduce the size of the spleen and hence
its thrombocytelyeis, not much success hes attended ® its use,

‘Leurens and Sooy (78) studying the effectcof light and
darkness upen the constituents of the blood, observed a stime
ulating effect of the latter on the number of erythrocytesaand'
thrombocytes in white rats. They further observed s more
pronounced stimulation of these blocd elements after exposing
the white rats to the mercury vapor quartz lsmp after three
daily exposures of six minutes at-a distance of two feet.

- Tith this kncwledge in mind and know1ng that thrembo-
cytopenia is one of the mcst characteristic findings in idio-
pathic purpura it seemed tc Soov and Moise that a rational
method of treatment was eug;ested Durinb a year s time they‘
treated ten cases of this disease. five were obeerved during
an acute phase and the other half were of the chronic type.

The treatment was used in two cases to prepare the patients'V ‘

for operation, in another to prepare a woman for the extrac—
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tion of several teeth, she having bled profusely for three -
days following a recent ‘tooth extraction; and in another pa-
tient with marked hemorrhagic diathesis, on whom a tonsillecw-
tomy was indicated. These prcce=sdures were followed by ncrmal
ctenvalescence without any bleeding.

| Their method of treatment is as followa:.

*On the firet day the patient was given two expdsures
of eix minutes each, at a distance of thirteen inches, on the
entire dereal and ventral surfaces of the body. The exrosures
were increased dally by three minutes for five days, after
which the exposure may be increzsed in daily increménts of
ten minutes. It is rarely necessary to increase the exposure
beyond twenty-elght.minutes."

"This proceedure gives a massive exrosure and may pro-
duce.a somewhat painful hyperemia. In such casés, the treat-
men is omitted on the following day. No serious bufns have
been observed."

~A.report of a case of theirs will apprear under 'case
histories’.

Aithough not much‘ﬁérk has bean done‘with this‘form_
df'treatment“tt would geem as thou*h this might prove to
be of some real benefit in sore of the milder cases, at least
Building up the resistance of the individual with cod=-
liver oil high nutritive diet, etc. is also advised. However,
in a number of cases the medical treatment 1s 1= rgely empirical
or else it is resorted to in an attempt to prepare the patient
for aurgical innervention. Some authore contend that instead

of checking the bleeding, transfueions increase it. (50).
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The above was the situation regarding the treatment of
thrombopenic purpura up to lél? ‘when Kaznelson, of Prague,
first had a splenectomy regforred on a patient of his who
was | sufferina from this malady. | He is usually given the
credit for the introducticn of this type of therapy although
Hess, of New York, advocated it 1in 1816, cited by Whipple (86).
The results of the spleneetomy in Kaznelson's case were 8o
striking that the proceedure was scon widely adopted., In
1984 thel reviewed twenty cages which hai been rerortei in
the Cerman literature, including five cases of Kaznelson and
he added reports of four of his own. During the rast few
years this type of treat@ent has been used}withvincreasing‘
ffequency, especially here and in Germany. Giffiniend Hallo-
way”reported nine cases from the Mayo CIinic trested in this
way over a reriod of two years, in 1935. 1In more recent‘ q
reviews on this subject, made by Fhipvle, Seschke, Wit+kower,
and Williamson in 1936 showed a total of almcet 107 cases in
which splenectomy had been done in the ten year period. (51).

Even with the brilliantvresults freQuently observed
followins splenectomy this rroceedure 1s but little more than
empirical along with the blood transfusiOMS, etc., ag it does
nothing to remove the known eause. Its only rational lies in
the factﬁthatifrerently splenomegaly is fQﬁnd in these cases.
Howevef,rtﬁie may‘be that there are two gped‘reesons for the
p:gfessional enthueiasm iegafding eplehecto@y and its continued

use: (1) many cages fall to respond to medical regime to control
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fheir-main”symbt6ﬁ;“1.e..’Blééding, (2) because in the major-
ity of chronic ichzenie caseS'éffpurpura'there is an amazing
{mmediate lmprovemeiit, both subjective and objeétive,i{n”fhe
patient's condition. Furthermore, at present, it is the only
mode of treatment which really gives gdcd résults: :Howevér;
the benéficial effects are nct invariablé& nor in&ééd‘alwéYs
effective in the'éame dégree.‘ It’isvespeéiéilyvindicated in
chronic cases which have developed a severe arnemia from the
continued hemorrhages; but the results of‘tﬁéTOPeration need
to be realized, fully, before the decision 1s reached as to
1ts advisability. R o

" Certain cases in which splenectomy is peiforméd'gife
veri'diséppoihting results. The usual thrbibocytbsiswappears:
in most cases folipwing Spienecfomy there is a warked and’
often, sharp rise in the throwbocytes reaching, and not in-
frequently, exceeding the normal mumbers: this, however, sel-
ié&; if ever, persists, for gradually there is a fall below
the normal livel - sometimes without a-reéppéaraﬁcé"éf the
hemorrhégié’symptomsiat other times theée'appéaf“réfher”éoon
aftéf,}&hiié‘SOme are tﬁoﬁéﬁf'to have been permanently
alleviated, though this cannct Le stated with cei%ainty, as
yet, as nof:enOﬁgh time has elapsed for ﬁneQﬁivééai feco;ds
to be available: but very soon the number falls again and the
héibrfhaééshagaiﬁ aﬁﬁéar.syfheré is a m@éh:gréafér tendency
for variations in the rumber of the platlets, than was seen

11 the blood plcture prior to the operatlon. At times it way
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be rossivie, by srlenectomy, to convert =z persisteat case inteo
an intermittent dise:se: where there is a fluctuation of the
thrombocytes following splenectomy - at times so low as to be
unable to prevent the oc¢currence of the symptoms, while at
other times the numnbers rise above the number apparently
neceasary for the health of the individual (eritieal value).(88).

Then there are those distressing.cases in which this
proceedure haé~absolute1y no effect for following the splen-
ectomy there is no lessening of the clinical symptoms and the
platlets fail to rise =2bove the critical value.

It would seem as the efficacy of splenectomy in cases
of purpura hemcrrhagica would depend upon whetlier the major
part ‘of the thrombocytolyeis is taking place within the
spleen ag well as upon the exciting cause or agent. This
would seem to be the case in the so-called chronic type with
a hypertrophied spleen, for it is in this type of a case in
which the brilliant and arparently lasting results are
abtained.

Rosenthal (cited by Nelson) (85) gives the following
two conditione in which splenectomy is indicated; (1) where
there is essentimslly a disturbance ¢f the spleen and there is
a return of the throwbocytes to their normal level following
its removal; (3) where there is a possible disorder of the
platlets, so that theyyremainuax‘afncrmally low figure.,:
Nevertheless, the spleen ig apparently resronsidble for the -
hemorrhages, because inh a najority of the cases there is an

immediate cessation of them following splenectemy. -
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The favorable results of splenectony ahrear to be
largely limited to the chronic cases because of the high
mortality associated with the acute case; This may oe done
at any time in the chronic aases, although 1t is better to
dé it during a remission period. In the stFict sense not
- all are cured as occesicnally mild forms ere seen sfter the
’.operaticn However, reports of patients raneing from four
‘to eiéht years postOperatlve show lasting and beneficial
results. v | |
| | The gravity of each casge is decided by‘the abnorﬁal
bleeding which 1s present, as this is the essential feature
and the amount,iﬁersistence,:aﬂd et times the location of
the hemcrrhages must be'ocnsiderei (ec). o .

n On the whole the results of splenectomy are favorable.

Many are symptomatic&lly well In cthers a severe purrura

is converted to a purpura simrlex ‘0r a very mild case of per-
sistent hemcrrhage. These are generally found in connection
with colds or an inorease in theé activity of the lymphoid
‘gystem. . or an infectious bases.

- What is needed, 1f such a proceedure is possible, is
tc develop scme method whereby one could determine whethinr
"or not . a particular patient will benefit from splenectomy.
-8uch & proceedure would be of great value. It has been
suggested that possibly the injection of adrenalin would be
.able t¢ supply the necessary information.. It seems that those

- gages whieh fail to ‘ghow a throsbocytosia following adrenalin

“‘iﬁj&gﬁ;dﬁ_ﬁiii'fafi to show one following splenectomy.(69).

H
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However, case I shows a contradiction to this theory.
| Splohecfoﬁy’is indicated as an emergency measure in
cases of'exceesive'bleéiinv ﬁhiﬂh fail to respond tc the |
orii ary medical regime of rest, 1nternal therapy, local
aprlicaticas, rsiiation of the spleex, or transfusions.
It is the proceedur° cf cholce inthe ~hrcnic oases znd due
to the exceedingly favorable results s0 frsquently seen in
these cases 1t has been suggested +hit it may be ext ended
to include the milder forws which nroiuce anemia bncause of
their long duration, (bl) - |
 The types of cases whic arrear to be tte most sult-
able for splenectomy are character zed by thn following five
'fairiy definitc findings.
l. Low or absent platlet count
3. Prclonged bleeding time- ...
3. Failure of clot retraction
4. Normal clotting time - .
S. Appearance cf petechiae following
- Hess test.
A summ=sry of 81 c¢2ses in which splenectomy was per-
formed shows the following types -.73 chrenic.and 8 acute, .
deathe - 6 from the chronic varieties and 7 of the 8 acute
cases operated on died. The'following results were obtained
in. 61 folleowed cases: 51 gave good results, 4 fair and 6.
roor. (88)e
. .Here again,.in the operztive significance in.splenec-
tomy,:there are_differesces of opinicn ag to the results .
obtained. Kaznelson emphssisesuthg,factvthst»the;s is gen-

erally a splenomegaly and he believes that these cases =zre
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xr® egpeclally favcrable for operative intervention because
with an increase in size the spleen%has¥increased its
thrombeocytolytic powers., However, the fabt that the spleen
ie not- palpable is not a cchtraindication for splenectomy.
Many cases have been rerorted which show that the‘resulta
obtained and the benefits derivei from the oreration hear
no definite relationship to the size of the spleen,

Concerning the operation 'per se?! there is nct much
to be said. As 1t has beccme more cowmon the technique has
improved and the mortality and the morbidity have decreased.
In cases weakened by continuocus hemcrrhages and with a mar-
ked anemia the patient should te fortified by a blocd trans-
fusion rrior to the operation and immediately following if
at all indicated, |

The removal of the spleen is foilowed ailmost instantly
by & checking of the bleeding, in fact the mere ligation of
the splenic artery is sufficient to cause the hemorrhages
to cease &t once. This has led some to advocate merely the
ligaticn 6f the splenic artery, leaving the spleen Tin situ'
and thus reducing the shock of the patient. This proceedure,
either splenectomy br~1;gation‘of'thé splenic artery, aprears
to correctothe hemorrhagic tendency with a promptness diffi-
cult to explain, At such an early stage, the throzboeytes
cannot as yet hévé“beeﬂlput‘intd the ecireculation, The hemorr-
hages seem to stor even in cases where a blood platlet- crisis
fails to aﬁpear; Franck(3) concludes that not only is splen-
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ectomy & forcible stimulant of blood platlet crisis, but also
an intervention upon the autonomy of the capillary motor
arraratus which forces the caplllary reglicons tc respond to
traune and obstructing pressure, by conetriction and con-
densation of their parietal colloids, as well. Tkis would
seem to confirm the theory of a lécalized caplllary rrepared-
ness to bleeding as a factor of the disezse, without, hcwever,
clearing the patholcgic process. Oane speaks, quite in general
of c&pillgry defect, capillary injury, endothglial injury or
gndothelitis,Aalso‘pfman "accidental capillary constellation.®
Franck (3).

If one must g;c}gdg the functional humoral factor as
& basis for the imumediate effect of eplenectomy, there must
be some nonspecific influences. Among these one may assume
that the_loﬁgripg of the blocd.pressure, the cooding of the
patient, the psychic effect, etc., combined with such #
serious surgical interventlicn, 1s the cawse for the lmmediate
diminishing cr arrest of the bleeding, whlle the specific
functional bumoral influence later perfects and fixes 1t.(3).

Not only ie a normal healing cf the wound to be -
expected, but there is no more bleeding from the ineision than
would be found in an ordinary individual undergoling an.abdom-
ina} operation, This is quite as & surpriging fact as is the
early arrest of the bémcrrhaggs.1 Roskam (3) believes that
the various parts of the body have variocus bleeding times.
Franck (3) belleves that the caplllaries posses regicual

independence.
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A few authors (Vegel, Kaznelgon, Herfasrth and Schloffer)
have reported increased local bleeding during the operation.(3).

Whatever may be the relation between the local bleeding
th:ombopeniarand splenectcomy, 1t has been proved in 100 cases
that the danger of an alarming or fatal bleeding in the opera-
tion field need nct ve feared. However, in essential thrcmbo-
QytOpenia‘it is:a seriouswintervention, especially when it is
doue as a last resort in patients in pocr condition,(3).

- The mortality in the acute cases 1ls very high, ranging
from 70% to 80%, whereas in the chronic cases it 1s between
6% and 8%.(3)e From cases collected it aprears that death in
the acute cases 1s usually due to shcck soon after the opera- :
tion, or_persistingvhemorrhages 1; death_qccursj;ater. It
aprears as though the younger patientskhave a wore favcrable |
prognosis;(s). In the chronic eases, when death does occur,
it 1is usually dpggpo int:gc;anial hgmgrrhagg, sersls, cardlac
failure or anesthetic accidents.

Post-operative complications which may prove to be
rather sequelae are.chiefly shock and hemorrhege. However,
ag)hag been stated.with}impxpved techxﬁque_and géntle,with
thorough hemogtaéié)these may be largely afoided. Local
fat»negrosie may’result with,an'elevgtion of the temperature,. -
The @ai} 9f,th§,panc:eae, which lies against the spleen must
bé carefully pushed away ap@,keﬁt;from belng traumatized.

Rot infrequently infection has followed splenectomy,

~ The.loss of the spleen, whether this organ is disezsed
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or healfhy,‘is usually well tolerated by the individual. As
has been mentidnediit'may be replaced by the other meubers
of the feticﬁlo—endoﬁhelial sysfem even to its rathological
fﬁnctions. 'Acoesécry épléens may also be rresent, with a
teﬁdency fo{reganerate; 80 that they should carefully be
watched for: Beer found one such organ in cne case and
four in another(3). Finélly; one never knows whether the
paﬁhogenesis'ﬁas'the same in 411 of the rerorted cases of éb-
éélled eésentiai thfémbbcyﬁdpenia; esfecially, whether the
sbleen zlways played the gaze role under aprarently identiecal
conditiohsi This is a’fiéid of‘modgrﬁ“mediciﬁe which is just
beginnihg to be explored and much will depend upon the pioneer
wbrk’doné by the éurgecns. It is, thelefore, important that
ail cases operated and observed over a long period of time be
reportéd.
.Sotfarvthatb'is not too much:avaiiﬁbie datﬂAat hand

régafdins the late or vernauent results of spleﬁectomy The
- reports that are available vary. About 50 cages havc been
obéerved forva'sufficieht period of time to form some ccnclu-
sions‘concerning fhe permanency of the résultsyof the operation,
However, it seeus as though the iesults are“@ermaneht 1f the
EtrrOJbovyte count reuains high, although;ithere are Bome;¥ai$iy
;bood results if it did not (3).

‘ There have been Various explanatlons offered to account
for the beﬁeficial effects on the thrombooytes following splen=-

‘ectomy. Since only one portion of the reticulo-endofhelial
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system is removed gome observers doubt the permanency of the
results. Basing his résults on splenectomized and non-
splenectonized animals with éxﬁerimentally ﬁroduced purrura,
‘Bedson believes the effects to-be only temporary. Since he
‘dees not believe that either the splehic aétivity'br the throme-
bepenia are éssential factors in purpura, Nzgy is Skepﬁiéal
‘of any beneficial results. He takes the view that chronic
‘purpura hemorrlagica 1s due to dysfunction of the ovaries or
‘¢ther internal secretory glands, and that the direct cause of
the hemorrhages is due to the fragility of the thrombocytes.
The reduction of the platlets being the result, rather than
the -cause, of the bleeding, since these bodies are numerically
exhausted in exercising.their nermal function of forming plat-
‘let thrombiin the presence of capillary hemorrhage (cited by
Lewis (50)).

| Fhiprle and Kaznelson {cited by Lewis (50)) trace the
results directly to the removal of the spleen, In their op-
inion, althcugh as there undoubtedly is more or less comnen-
sation on the part of the remaining reticulo-endothelial sys-
tem of lymrh glands, bone marrow and lymrhoid tissue in the
liver and possibly the Rouget cells in the zapillaries, it 1s
not sufficlent to vitiate the good results of the splenéctémy.
Attention has been called, in this connectiocn, to the rarallel-
ism existing between purrura hemorrhagica and hemolytic
Jaundice. In the former there is the destruction of the
thrombycytes with bleeding and anemia, in the latter destruc-

ticn of the erythrocytes with jaundice and anemia., In both
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cases the'e is a marked improvement feollowing splenectomy - one
portion cf the reticulc-endothelial system,
| Brill and Rosenthall (cited by Lewis(so)) are of the
opinion that the bleeding in purpura hemorrhag¢05 1s due to
changes in the blocd vessels plus the faulty producticn c¢f the
thrombocytes which affects both their qusntity and quality.
The remcyal of the srleen restcres the thrombocytes to thelir
normal agglutinative and retractive prorerties. In %their
opindon the improvement in the quality cf the thrcrbocytes
accounts for the avscence in the renewal of the bleeding even
in those cases in which the throxbocytes again sink to a very
low level shcrtly after splenectomy.

Quite a few cases, after eight ye=rsg, have been found

to be physically fit and symptomatically well,
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Histology of the Spleen



HISTOLOGY OF THE gPLFEY

Fith so much ewphasis placed upon the gpleen as either
an etiological factor of grezt prominence or at least involved
to a greater or less extent in this malady, it would secenm as
though gressiy as well as histologically there would be very
definite and characteristic findilngs. However, strange as
it may seem, there 1s very little t¢0 be seen which varies
from the ncrmal. Althouzh sowe c.usider splencaegaly as
characteristic this is not a ccnstant finding at operation.
In some cases the spleen aprears to be packed with rlatlets,
many of which are undergoing phagcecytosis. In other cases
o aprarent lesion in the srleen can be demonstrated, Some
cases showkmyeloidizatibn‘éﬁd:bulp hyrernlasia probably
agsociated with the existing aneria. Wo crngtant lesions
have been observed in the bcne marrow (64),

In cases ¢of enlargement it is probably due to an
increase in the lymphoid tissue and to diffuse myeloid
metaﬁlasia (Hamilton and Waugh - cited by Lewis) (50) Kaznel-
son and Suliger found an accumulaticn of threrbocytes in the
spleen, But this has nct been ccnfirmed by many subsecuent
observers. (50). For éther ckanges ncted see Case I,

In one cf ﬁhgel's cases (cited Ly Auschutz)(3) the
extirrated spleen showed vacuolized endothelia, a hyperrlastic

rulpa, dilated sinuses, and increased ccnnective tissues.
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COMCLUSION

As has been shown, tﬁe diseage eﬁtity commonly rqferred
to as thrcmbocytpfenic‘purburavheméffhagiéakap*gars to be ﬁot
due merely to a tﬁrOmborehia, as wos early stzted 2nd lcrng
heli to, rather,g‘pﬁase of a dersnged reticﬁlq-éndothélial
sysfeﬁ,’than a distinct entity.f Whether this is a constitu-
tidnal diétiesis, a toxicity from sere infective dondition,

a h&po-activity cn the rart of the m%gakaryocytés-due tc gone
myelcfcxin liberated by the srleen, a thrqmboéytclysis}by the
spleen Tper Sef‘uron fﬁe thrcmbccytea; cr an iacreased rer-
meabilif& of fhe capillary walle to which the throrhorenia is
gseccrndary 1s the questicon 2nd problem which fzces mcdefn
medicine in this particulizr Llocd dyscrausia.

Be that as it may, with the intrcductiocon of splenectomy
we have at our disrosal & wmeans of curlng wmany and materially
alding many others whe find themselﬁes suffering from this
Vmalady. Ve must not ferget, however, that this is nct a
penaceé, ag it only is beneficial when used in well selected
casesg, and it does not att=ck the basic etiological factor of
the disease. |

As in the past, again we shall undcuhtedly find that:s:
histeory will repeat iteelf., 1In the next decade many cases will -
e splenectomized without rhymé cr ®eason and for a tixe the
use of splenectomy in thrembocytoprenic purpure will be dis-
ccredited. But as time goes on and only prorerly selectel cases

are subjected to this proceedure, surgery will have offered a
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means of combating a serious disease in a way which 1s as
certain as it is spectacular. Although it may not prove to be
a cure, it certainly has proven itself alrezdy a life saving
measure, temporarily 1f not permanently. "To see a child who
is bleeding from every mucous membrane, and from bleeding
gpots on face covered with all/sorts of stypties suddenly

stop bleeding when the redicle of the spleen was ligated, as
occurred in our case, 1is sozething not to be soon forgotten
and hardly credible if not rersconally observed, The miracles
of the scientist are certainly more wonderful than those of

the fanatic fakers(73)."
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Case 1

 Essential Thrombopenic Purpura, Treatedigurgically;.

A girl dged 16, was admitted to the University Hoe—{
pital in Omaha, on January 23, 1933.,‘?here was nothing of
importance in her past historyzvégn‘qanuary 13, following a
tproet infection, she firet noticed,&erk red spots on her left
forearm, Leeions'of;tne same. type abpearedbqn her bpdy and
neck the following day. Soon large "black and blue marks'
aprearea on different parts of the body without any trauma.

A hemonrhagic spot made ite aprearance in the solera of the
left eye on January 19 On January 31 a severe nose bleed
occurred which required packing The only findinge of any
import on physical examination Were numerous petechial and
purpural e“ote on upner and lower extre ities, 'blood blistero'
on the tongue, numerous purnuric spots on the throet,_and
sligh+ bleediné from the gums. » _'

Blood examination on admiesion. Hb, 85%, R, B c
4,800, ooo, ¥.B.C. 9,300 of which more then 60% were granulo-
cytes. Clotting time 1C minutes, pleeging time 20 minutes.
The clot was nonretrgotile._hTheVplatlet‘oount varied from
48,000 te 118,000. Between the date of entranee and March 5
she had frequent attacks of epistaxis., The nares were packed
many times but only with temporery benefit. Between February
13 and March 5 she received twenty-one injections of adrenalin

. Mi774 hours and three transfusions with little or no benefit,
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She was on general diet, fluid intake over 2000 cc. rper

day, and cod-liver-oil .5 oz. twice a day. She was also
given’éo c.c. of whole blood intramuscularly. The above con-
stitutes the genoral4mad1cal regime in these cases. On March

2 her blood examination was as follows: Hb. 56%; R.B.C,
3,990;000; W.B.C. 6,800; platlets 70,000; differential -

polys 67%,5segmentediss%,,!taff 11%, Lymphocytes 39%, Myelo-
‘blasts 3%, Lymphoblasts 1%, Bndothelial Leucocytes 1%,
fieutrophilic Myelocytes 1%, bleeding time 30 minutes, pulse

98, blood preseure¢106/74 - 33. Opthalmascopic exawzination
failed to show the presence of any hemorrhages intc the retinae,
No_ii@?ovement repﬁlﬁedvfrbm the medical treatment, the patient
was;bégbming very restless and discouraged so splenectony was
congi@é?ed‘and onlngrch 5 the spleen was removed, When expose&
the spiéen was found to be aprroximately twice ncrmal size -
although it had been impessible to palpate it on abdominal
examination - it was attached by & broad pedicle with resulting
difficulty in excision and hemostzsis. It was very friable.
The platlet count rose frcm 48,000 imﬁediately after opéeration
to 232,000 one hour later. The following table gives a graphic
comparison of the platlet’ count throughout her stay in the -

Hospital;
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The recovery was uneventful. The pathological report

.6n the spleen was as follows: Gross: Wweight, 180 granms,

Aprearance, normal.in elze.and shape.,

Capeule elevated over

dateral surface by the pregence of fluid which proved to be

Pprincipally blood,  Sectlcns aceress the spleen shows nothing

unueual dn its grosg appearance.  Impression§1

Vegative Spleen,

' Microscopde: . Each section stained by xgutineweosine&nd.hemo-

-toxin, by phosphotungetic acid and hemetoxin and by Mallory's

-anlline bluid. Where present. the capsule was thin and. showed

no. particulayr change. - Trabeculae showed no increase in size or

T



number, The pulp was mo&erately.congested. The germinal centers
' were rather mumerous and quite active. A considerable number
cf the arteries showed.an unusual amount of thickening for a
person of this age. Scattered through the pulp were considerable
numbers of polymorphomiclesrs and cccassional eosincphylic cells,
Careful examination showed also a fair pumber of young forms of
granulocytes showing that granulcpoesls had»apparentlyfbeen
proceeding within the srleen. . There wae 2 elight irorease in
the number of phagocytic cells but this was not partiocularly
prominent,. . The special stains done brought cut the faot that
there wes an increase in: the amount of fibrous reticulum through-
out the spleen and showed up the thickening of the vessel walls
quite strikingly. Diagncsis: Hyrerrlastic Spleen with Gran-
ulopoesia. o | |
Tﬁe pgtiénfrréh iathéf a‘;eptic type of féver from

March 5 to March 33. Careful physicel checkups failed to
isolate: the eticlogicsl factor for it. No mention of this
~could bewfoﬁnd 1nmthe-litérature with the . exception of Nelascn
(é!}-who states that: especially in early cases of-apienectoﬁy
the. tait: of the pancreas was at;timeestr&umatized dur1ng—the%n
operation causing a déstruction of fat. Some trauma of the
clcésely associated tail of the pancreas due to the difficulty -
in remcving . the spleelx in this ceese may have caused the fever
curve noted though I hardly beldeve it sufficlent to accoant -
for its extended duration;-

. The writer hed this ¢see on his medical tlinieal clerk
service, It was reported by Rgbnitz(%l). A letter from this

e
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patient's doctor on February 21, 1933, stated that she had
improved steadilv since her return"from’the hospitei"and was
in fairly gcod health at the present time;' She haéiﬁadre’few
subcutaneous hemorrhéges and had:complained of legaohe; A
few months ago she did not feel so well but her doctor believed
thatuthis’wés'lérgely due to too much activity on thebpart of
the petient. She has been in‘sohool all year."She probably
has not always had the proper nourishing foods as the family
are rather pocr so that this might be a further oontributing“
factor for‘her‘present symptomé However "this case 1llue-
trates the striking result which can be obtained by the use of

splenectomy in properly selected dases.

. Case 3

b

.Eseential;ThrombOPenicvPuxpuxe,:?reated Medically, .

A girl aged 5, entered +he ‘Mercy Fospital of Council
Bluffa, Iowa, ‘on ‘June 11, 1931 Her previous history was
negative. “S1x weeks before admission she\began to have nose
bleeds and oozing from the gums. "A rash wes noticed by Her
parents ooneieting of elevated red maoules and small dark red
spots within the skin, There was sone itching with the raeh
After & teribd‘of two weeks the bleeding stopred and the rash
faded. One week before admission she had a reappearance of the
same condition. On examination, purpuric spots were found in
the mouth, under the'evee, and on the dorsum of the hands. -

Large ecchymoses were found over the intier aspect of the right



thigh and over the vulva. A macular eruption was also found
on the trunk _the macules ehowing eurface excoriation.
~ The blood exemination: Hb, 58%; R.B. C. 2,620,000;

V. B C. 6,000 of which 554 were polynuclears. There was some
polychromatophilia, and basoprilic granules were found fre-
quently in the red cells. The platlet count was 66,00C per €.
ms, The clotting time was 5 minutes and the bleeding time 15
minutés. The clot was soft ‘and did not retract in 34 hours,

‘Puring her first week in the hospital the temperature
wag near ndrmal,'reachiﬁg”100.4.as the maximum. She had fre-
quent nose bleeds, some of them very profuse. Whole blood was
given intramuscularly with apparent benefit. New‘cfbps of
purpuric lesione kept on aprearing frequently. On June 38 she
became vefy restless and showed sighé of meningeal irritationm.
A lumbar puncture done on Jude 39 disclosed a clear fluid, under
pressure; - 30 c.c. were removed. In contsirned 50 cells per ¢,
mn,,; mostly mononuclear. The fluld proved to be sterile. The
meningeal“iffitatibn subsided but the purpuric manifestations
répeatedly came back. Intfamuscular bdlood injections seemed to
be of decided benefit in aé@afiﬁg each new flareup. During the
month of July she was more “than "holdfng her own." On Aﬁguéé’
4th she developed a severe diarrhea wifh bloody stools. Nose
bleeds were very frequent. The same treatment was intensified,
. Bhe commericed to show definite signe ‘of lmprovement about
Septembef-ic;i'Thé'léat'redérded nose bleed was September 15,
From then c¢n she improv:d steadily and left the hospital on
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Octoter 6 in good physical condition. -She was seen last by
her family physician in March 1832, . Sherhas fully regained
her health and}has not -had any*‘iotuspell eince she left the
hespital(ﬁg)..

ﬂCase 3 B o
‘ . A girl 15 years of age, entered the hospital on L
Octobef l7 l°31 with a nosebleed of seven days duration.w”
She never had been very strone, had never had any snecific
diseeses of any sort. She had had a noaebleed seven yeare
ago following drainage of an abscess at the angle of the Jjaw
which lasted two days. She had no more bleeding ﬁntil two
years ago when she had a severe nosebleed and spots all over
her bedy. She wae ln arhospital three weeks}and:madean unevent-
ful recovery. B8he had severe hemorrhaging from the gums lest-
ing two days following the extraction of a tooth. Sihce-tﬁat A
time ehe has haa occlsional bluish spots on her body and
‘slight bleeding from the gums, Seven days prior tc her entreﬁee
to the hospital she had a severe noeebleed lasting four days
'which was finally atopned by a doctor by packing, since that
time it hes con*inued to ooxo.m qhe had a severe courh and was
very hoarse. , ; S - | W |
v Family history negative, no childhood diseases. _Aleaye
had a poor annetite and ate very little meat. ’ .
| Physical examination shouod a very drowey, pale girl
Ther~ were a few bluish spots on the lower legs and breasts -

13 in all, She wWas bleeding ali htly from gums, and there was
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dried blood on the nose. Small red spots were seen on the
rharynx and teongue. Temperature 99.89, respiration 25,
pulse 100, Trace of albumine was 'in ‘the urine. W.H.C.

35,200; R.B.C. 1,746,000, Hb.35%; rio platlets were found.
Bleeding time 31 minutes. No refracfion of clot after”24ihours;
' Fifty e.c. whole blood was given intr= muscularly, The
next day 400 c.c. transfusion was given. She was thought too
sick for splenectomy and daily transfusions were advised. The

drowsiness was tliought to be due to cerebrel hemorrhsge.,

' She died October 19th from bronchopneumonia(12).

Cdse'4J"
Essential Thrombopenic Purpura Trepted by Merucry Vapor Quartz
Lamp - (38}
A girl, aged 13, ‘wds referred to the New Haven Hospital
June 4, 1935, by Dr. William-MoQuire, with ‘the omplatnt of
frequent bleeding from the nose. The family and perscnal his-
‘tory were irrelevant, 4
" The present illness commenced three years previocusly,
‘with occasional slight bleeding from the ndee. ~ The bleeding
‘was small in dmount, and occasiocnally came on while the patient
was asleep, The bleeding gradually bécame more frequent and
‘moré profuse, One year Previcusly the bleeding ocame on twtce
a week,  'Since that time she had rarely had aifree interveal
longer than three days. She had 'fr“eduént‘lfﬁffg&”aé ‘often as

often as twice a day. - The bleeding was usually sifell it amount,
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1fs duration varying from two tc fourteen hours.

In January 1935 the patientvbled”fof three hours fme
a small laceration in spite of attémﬁté'to control it by
pressure. A few weeks later she bled prbfusely following the
extraction of two lower molar teeth. The bleeding stopped
after an intramﬁséﬁlér ihjééfioﬁ of whole blood,

‘May 1lth epistaxis commenced and continued for the
ensﬁing twenty-nine hours. She was confined to bed for three
weeks, She had had two eubséq&eﬁtisevere hemerrhages; dﬁring
the latter she was seen by Dr, HcGuire, by whom she was referred
to the New Haven Hospital. | ‘

| She was quite pale and anemic. The noétriia were
packeﬁ;with blood étaiged‘cotton. There were ﬁumerous petechiae
and ecchymoées over the»trunk,vback, and extremities. They
varied in size from'minute spots up to ecchymoéés 5 om. in diem-
eter. The pbyaicalAéiamination'was otherwise negative,

Blood examination ghowed: R.B,C. 3,500,007; platlets
108,000; W.B.C. 11,800, (oagulation time was five minutes and
the bleeding time twenty-eight minutes. Comrlete retraction of
the clot required minety minutes. The diagnosis was idiopathic
purpura hemorrhagica. |

Treatment with the mercury vapor quartz lamp was com=-
-mencéd lmrediately: The effectvog,the,treatment ig shown in
the accompanying table,

February 13, 1835, the patient was able to attend
school for the firet time in three yeare.. Her¥general condi-

tion had been gocd. There had been no clinical manifestations
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of purpura, The blopd rlatlet ccuntdhai remained normal. At
the present time the blocd examination‘ghows: R.,2.C. 4,100,000;
platlets, 466,00C; W.B.C. 9,1C0; bleeding tiue 4 minutes;
cozgulaticon tiue 5 winutes; complete retraction of clet, 39
minutes. | v
Effecto of lercury Vapor Quartz Lawp Treatﬁent cn 3locd Findings

Coag. Bleed. Complete

Treatment ‘ Time Tine Retrzct.
Date - in Min.* R.B,C. Platlets Min, Min, Min,
6/4/35 4 . 2,8500,00C 108,000 5 28 =]o)
8/6/35 4 2,800,000 128,000 5 31 86
6/8/35 4 2,500,000 342,000 4 13 59

The patient Lad a severelcdld and did not ccme to the:hCSpital

for treatments, . Juan 13, 1£25, ghe had slight eristaxis,

6/13/35 12 2,200,000 .152,000 5 . 3 . . 76
8/15/35 13 2,800,000 193,0C0 5 31 75
6/17/25 13 2,900,000 226,000 4 15 . 59
8/1s/35 = 12 3,200,000 320,000 4 11 51
6/21/35 13 3,400,00C _408,000C 4 11 48
6/23/25 13 3,800,000 "500,000 4 7 41
8/35/25 13 3,800,000 545,000 . 4 7 41

5/26/85 T2eatments discontinued
‘The‘fﬁgures représent the duration of each exposuré as

given'on the dorsal and véntral surfaces of the body (78).

Case 5.
This case shows the excellent result which may be
‘octained ﬁith splenectony. e
Female, married, afe 28, admitted‘tdi%%e‘hospital on
April 20, 1924.
Family History: Negative
"Past History: Patient has had typhotd, rneumonia
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and measles. Married at 21 years., No childref. Hzd what was
suprosed to have been a miscarriage at 35,

Present Illness: At the age of 11 she began tc have
attacks of eristaxis =nd bleeding from the gums associated with
petechiae and ecchymoses in the skin. The patient brdised'easily
and black and blue spots resulted from slight trauma, At times
her ankles were swollen‘and tender, At the age of 14 slLe hgd
an attack of hesdache, dizziness, and s period of unconscious-
ness followed by internal strablsmus of one ®ye and diminished
vigsion which suggested meninge=1 and retinal hemorrhages. Cata-
menia began at 14, always has been excessive in duration and
quantity. Sometimes flowed six weeks, Two years ago she cone-
sulted a gynecolcgist who found no relvic éauée for the menorr-
hagia. A diagnosis of chronic purpura hemorrhagica was made
at this time from the bleod examinstions (Minot)e

.Blood: April 36, 1923 R.B.C. 3,7123,000; Hb 35%; W.B.C
7,600; Diff. polys 75%, lym. 184, large mononuclears 7%, blood
smears characteristic of secondary anemia, Fragility began 
0.42, complete 0.30.. Blood platlets strikingly diminishedj
very few observed (under 1000). Coagulation time ncrmal.
Clot rather soft, non—retracfilea |

~For the past year patient had persistéﬁﬁfalight nose
bleed. Her periods were always prolonged. The snemia and
attendant symptows varied with the amount of bleeding.

Physical Examination: A well developed and nourished’
female., Heart and lungs were negetive. Abdomén soft, nof

distended. Liver and spleen not .palpable. Plevic:@xamination
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negative.

Skin: Petechiae and ecchymcses especially numerous over
legs below kneevand on arms in the reglon of the elbows. Few.
pirute purpuric spots on the eyelids. On thighs and buttocks
several black and blue areas 4 to 5 cm. in diameter were ob-
served, Temperature normal,‘Pulse 85, Urine Albumin O:

Sugar 0; Sp.gr. 1,018; Sediment neg=tive.

Blocd: April 33, 1934 R.B.C. 4,000,000, Ho(Tallquist)
75%, Van Slyke method for vAenoue__ blocd. 7€.5%, W.B.C. 5,800,
Diff. Polys 65%, Lym 37%, Large mon. 8%. Stained specimen neg,
Bleeding time 40 minutes. Coagulation time - 2.cc. V.bl. 13
minutes. Clot souewhat goft in censistency. Nc retraction
at the end of 84‘hours. Blood platlets wmarkedly diminighed, .
The few observed scexed to average larger:than,normal.ﬁ
? Splenectonw April 23, 1924, a nonadherent norzal-
gized spleen wa.s removed without difficulty. T?e;g Was nc un-
usual bleeding during the operation,

Pathological report on spleen: (Dr. J. H. Wright) A
spleen 4.5 inches lOng Qn section cut surface red, hcmogenous,
withcout visible follicles. Tissue little firmer than normal, .
Micr0300pic examination shows 1nfiltration ofAreticuluF_with
smal}’round cells“resembl;pg lymrhocytes and colleqtioné cf
lg;ggrlymrhccytesuin,the fqllicles,‘ No cther abnermality
recognized. . | ST

Convalescence normal, Wound healed by first intention
with@ut ‘hematoua.

Postoperative Report: Blood specimen taken one half
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hour after splenectomy showed no clot_retraction«at the 2nd of
<4 hours. .

Six Hour Report: Platlets did nct a-rear to have changed
in number. W.B.C. 13,000

Twenty-Four Hour Reporf: %.B.C. 16,000, Platlets
definitely increased vy estimation to slightly below normal,

Aprril 30, 1S34: 7 days after operation. Platlets
increased to normal., Clot shows firm retraction.

June 16, 1934t R.B.C. 3,900,000; Hv 80%; ¥.B.C. 62,000
Platlets scmewhat diminished below normal; mnot as high as a week
after operation. Coagulation time 8 minutes. Clot retraction
normal, Bleeding time less than 3 minutes,

- April 13, 19225: Elevenmmonthstafter‘opgpaticnipatient
reported in perfect health. Has gained 14 pounds eince opera-
tion. . No Pleeding or petechiase, Periode normal in every respect.

Blood Examination: R.B.C. 4,480,000; Hb 85-80%; W.B.C.
7,800, platlets normal or élxghtly below norwzl in nurber.
among them are a few rather unusually large and slightly more
granular than normal. ‘Bleeding time ndrmaI: Taué&qget test
negative. Coagulation time_asm;nuteé. €lct retraction normalzl

Thig patient was last seen in Ncvember 12, 1836, two and
a balf heare after operation. The blood exawmination showed R.B.C.
5,460,000; Hb. 80% W.B.C. 11,100; platlets 200,000. Coagulation
time 10 minuteg. Clot retraction normal, Bleeding time 5 min,
Tonékquet test negative, - TheYye has been no te;‘1;;g_1ef151¢.,ny,;,;'s,o»]_z),l,oed«_:_vL

since removal of the spleen. 8ix morthe after operation two
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teeth were extracted withOut unusuel bleedii;; -The petechiee
disarreared one week after oneration and have not fetﬁrhed.
Two weeke after operaticn there was a norwal vreriod of four
days iuration, the first normal period the patiert ever had.
Since then svery period has been ncrmal and a onronic invalid

has become a perfectly healthy woman.(ue,.

Case 6

J M., female, age 7, admit+ed to the Royal Waterloo
Hospital July 1831 suffering i rom purpura. On admission areat
numbers of purpuric spots were seen on the front ‘and oaok of ‘
the patiehts body, lizbs and & feﬁ~ih the mouth Most'of these
were small oeing out sliohtly larser than a pinhead; there
were soue larse areas of eochymosee. The ‘e was oontinuoue
ooz1ng of blood frow the gums and uoth nostrils.

Temperature 100°, pulse 130 - at first was 170, res-
piration 35. All organs appeared normal, the spleen was not
enlarged.‘v " H |

R.B.C. 4,000,000; Hb 70%; C.I. 0.88; W.B.C. 9,500,
Polys 69p, Eos. 2%, Bas. 1% large Hyal, 5% Lymoh 33%

Patient had ueual childhood diseasea. No history of
previoue att cke of purpura, no history of it existinc in the
family. : e e e e el A -
| f}‘After 48 hours the oozing was materially increased the
patient looked pale from the ioss of blocd. Adrenalin plugging
proved uaelees in c0utrolling the bleeding.
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Capillary resistance test was positive in 3 minutes,
bleeding tlme over 1 hour, blocd platlets 18,000, clotting
time normal.

The condition beqame distinctly worse and splenectomy
was advised., No aplenculi were found. Within 10 minutes
.all bdeeding ffom the mucous membranes had stoppred. The patient
had an uninterrupted recovery. Three days after the operation
‘the platlet count was 45, OCO.

The patient was ecen 3% months later and lccked the
piétﬁ:e of health. The'e were no further appearances of pur-
ﬁuiiéwapots in the skin or bleeding from the gums or nostrils,

R.B.C. 4,660,000; Hb. 90%; C.I. 0.S7; W.B.C. 6,800,
Polys 668.5%, Eos. 1.5%, Bas. 1.0%, large Hyal. 5.5%, Lym. 23.5%
" Caplllary resistance test negative after 3 minutes. Bleeding
time 3% minutes. |

Repoft on the spleen: There was a marked deficiency
of red pulp and very atrOphic looking Malpighian corpuscles,

‘but no other apparent abnormalities, (56)

Reporf of two cases six years after splenectomy for
purpura, Both had gevare hemcrrhagzes endangering thelr lives,

Bleeding time, W.B. 30 win.; E.D. 15 min., before
splenectomy. The capillary resistance test was markedly pos-
itive in each case. In W.B, the platlets were almost absent,
E.D. 60,000, fever on occasions.

Both have been in perfect health since, without any
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signs of purpura. Bleeding time normal (3 min) in each;
caplillary resistance test negztive in both.
Mrs, E.D. now 35; W.3. 17.

Blood counts 2/3/83 were:

E.D. %.B.
R.B.C. 4,300,000 4,400,000
Hb ‘ Slp 807
C.I. 0.9% : o, 9%
E.B.C. 8,000 soo
Polys 68% 31
Ecein 2% 29
Bas. 0.5% 1%
L.Hyal 8.5% 84
Lumph / 33% 36%
Platlets 130,000 5,000
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