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Reticuluniéél; sarcoma 1n its disgeminated form i8 a

disease of grave prognosis. It is uarelemting ia its pro-

gression, and remission is rire. Although external irradiation

can control soﬁe local manifestations, 14 is ineffeciive in
the manavemeut oz widespread visceral 1nvolvement. Coamo-
therap@utic agents as nitroxen muatard and cortiscns derﬁu

vatives are of palliative valne but are short-lived in; re;wrv

fto thelr benaficial effects. They ara holpful only sporn-
_idically. iz at a11._1<.

3 it is becauso ot this poor overall prognosia in the
disaeminated forn of diaeaso and 1nadequate response to the
usual therapeutxc azants that efforts. hnva been ade to find
some other nothod of control. The use of radioisotopea in the

treatmant ot diseasea ot the lymphoid synten was first at-

’A'tenpted vgqq,tho uso of P°3 in the 1ato,1930is_and early 1840's
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(3, 15, 18,<19,f22);‘The7rationale for this use was the

relatively high'concentration oflﬁszlbi'rapidly metakoiizieg
tissnes such as bone mnrrow. liver and neoplastic cells. The
subsequent irradiation obtained 1n the absorbing cells wculd

lead to the irradiation of the tissue in question thh relative

safety to other parts of the body.;
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Despite initial early enthusiasm the use of the isotopee

o was abandoned in the treatment of 1ymphomas by most 1nvesti-

gatore. The reason for this was the limited responee both

symptomatically nnd obJectively despite bone RATTrow depreseing

doses 5. 22). _ﬁlfg_<.f ?“fﬁf“ffd°;f;;f"

i; Colloidal radiomanganesa followed by colloidal radiogold

e were the next isotopes used by -a number of investigators in the

| treatment ‘of disease of the lympheid macrophnge system. Skeppard

(28) initially reported on. the use oi colloidal radiogold in
the treatment of lymphomas. The rationale for its use wae that

the colloidal radieisotopes localized in the lymphoid macrcphare

au;system (9) and could therefore theoretically give a deeired

: @{eelective radiation effect in diseaees of this eysten.\

89ecifieally it was tound that 60 to 90% of the intra—

i‘*t%*»venously injected radiogold was firmly retained in the liver,
‘*’J:?It was phagocytized there by the reticulo-endothelial cells and -
‘&:;thus distributed grosely in a uniform manner throughout the

'is”fLixver (z. zs. 27. 28) The remainder of tho colloidal isotope




was.reportedﬁﬁeLbeiqietributedjebout eqoally 1n'epleen_and
bome marrow in: the reticulo-endothelial cells. - . .
" Beceuserofrthis“seiective”éﬁsorptioh.*iotravenoue'colloidal

#'" gold was used in the experimental treatment of leukemias. lym-

Bisy

‘:'”phomas and metastatic digense or thé liver. ‘with ‘expectation

’of a selective radiation effect (9. 28) This agent ‘was. 1ni-
tially used 1ntravenou51y for metastatic disease to the liver
with little success. Interest 1n its use. in diffuse reticulum

: cell sarcoma arOSe with the thought th& there might ba selective

:absorption by the tumor cells due to their reticulo-endothelial

origin.f‘ﬂﬁdéE§;<«"

jfgpresentVSerieeuﬂ ‘;f' 7-5;”5‘ ¥,

‘ %f The course of diffuse reticulnm cell sarcoma ‘is 1n-
variably rapid and downhill. In reviewing the charts of"

i'eighteen cases eligible for five year,survival. it is noted

‘ that the survival for Stage 11 or’ Stag Y11 forms of this
»disease 15 virtually nil (Table 1) : o

e

';m¥0f the two patients with disseminated disease treated

in’ this manner, one has survived over five years (our only

.'Stage II or III survivor) This unusualgresult warrants




) relief.

July, 1954: The patient was initially seen because of pain

in the right shoulder of thrse months' duration. Physical
examination revealed a 1% to 2 cm. right epitrochlear node.

No other evidence of disease was . noted. A biopsy was taken of

~_the 1nvolved node and was diagnosed as reticulum cell sarcoma.
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There was no further treatment. g 'f*'""-'v' - _ .
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* April, -1955: - While in Los Angeles. California the pat ent

developed pain and swelling ot the. right arm which was. thouvht
to be due to lymphatic obstruction'secondary to reticulum cell
sarcoma. X-ray showed questionable eubperioeteal bone reaction.
He received 1918 r air to the right shoulder and 1087 r air to
the right arm (280 KV) with a resultant decrease in swelling

I

and pein. _

Aug., 1957: . The patient wee'readmifted to Strong Memorial
Hospital with a brief history of congh. dyspnee and recurront
epigastric'distrese.‘Phyelcaltexamination:revealed an enlarged

livef 4 I beloe.the fight costal mergin. No lymphadenopathy

. was. noted. Chest x-ray (Fig 1) revealed a mediastinal mass. A

_'GI series again showed a hiatue hernia. The patient received

x-ray (280 Kv) treatment to the mediastinum. A tunor dose of

1500 T was ziven in 16 daye with symptomatic and obJective

"\‘_,A~ oo IR Y . Tas e
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, Oct.. 1957-f The patient continued to have epigastric ais-

‘ :trese. He wae eeen at the Now En,land Deaconese Hbepital and
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treated with 3 MEV x-ray to the epigastrium with the supposition
that the pain was due to enlarged celiac nodes. He received
1350 r tumor dose in 10 days with' subjective relief. =

March, 1958" .The patient returned oith recurrence of epi-

“:i'J' :' gastric pain. Physical examination revealed the liver to be

o enlarged 4 FB below the right costal margin and a left upper
abdominal mass. Gl series (Fig. 2) revealed involvement of the
proximal atomach and distal esophagus by a mass. The patient
was treated with i HEV X=ray to the upper abdomen and received
‘4 tumor dose of 2100 r in 28 days. He obtained symptomntio and

objective relief from this treatment. S

e July, 1958: The epigastric pain recurred and was more 3cvere.

o Physical examination revealed the liver to be paipable 8 cu.
ff}:’jti' ~ below the right costal nargin,'Aulga liver scan showed a liver -

- of normal size but with diffuse:filling defects.’(Fig.é a)

’i}” SR July 24, 1958' The patient was hospitaJized and givon 50 mec. ‘-

198 intravenously. The liver bacame exquisitely

. ~of colloidal Au
tender in 24 to 48 hours followed by reduotion 1n liver si~e
S - to 4 cn. below the oostal margin. Repeat 11ver scan shows homo-

geneous distribution of radloactivity.(Fig 3 b)

" Aug.l4, 1958:° The patient returned to the emergency room.

because of prolonged bleeding from his gums following a dental
' procedure. Physionl examination demonstrated widespread petechine
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and ecchyméaﬂa.znébééafcr§ exauination éevéaléd:préthrombin
time to be 50% (previous to Au193 Rz it had boen 65%). Hzb,
wbe and platelets decreaaed (Fig.é) Bone RArFOw waa hypo-
cellulsr. The treaymant was suppertive. Thera was a 3radua1

return of the periph@ral blood to normalaw

'ﬁﬁ?ﬁ 5.‘1953.- The pataent vas discharged fmam tha bcspi%ale

f?here has been uo evidenee ot recurremt éﬁaaase eamae.

June. 1983.. Laat follcw~up viaat. The paﬁieat is well, free

of d&@ease. W&th a palpahlafzivar 2 FB cm. anﬂ a n@rmal p@rﬁ-
w,phemal blood pietura._;i;-. e

‘ Ccmmemt., Th&s patient dem@nstrated a course of ros&culum
6@11 sarcoma which wn& inﬁt&ally Stage I and localiz@d but
gradmally b@cams generaliz@d with new areas of dieea@e ‘developing .

',rapadly. Tﬁe diee&me waa moat remponmiva to x-irraﬁiataoa at all

’ E Tftimes. At the stage of di&ea&e 1n which radiogold was used, he

Qf;,vas apparently prograsaang toward a temminal ghase. The intraw

'jvanous raﬂiegold haa predueed a fiva year remiawaon an this

'~ ?C¢é§'I§@ ? J. ts a 71 year old male with n past hiatory ot




of complete 1093 or appeaite. epagastric pain. nino pound weight
- logs and development 02 magses in: the right axilliary and loft
supraclavacular areas. §Mysica1 examination rovealed 2 x S cm.
right axillary aad eupraclavtcular nodes. A biopsy wvas d@ﬂ@ of
' %&@ right supraclavacular masa aad diagnosed as retaculum cail
N samcana..~g ~¢'fﬁk*”””? e L Cal '

June 1?. 1959. The patient waﬁ treated with 1 MEV X=1aY

;j‘eherapy to the axillary. medzastinal and ratroperﬁtoa@al areas.

. Be received 3151 '3 tumor doea to the axillary and supraclaviculaw

'areas and 2300 r tumor dose to tha retrop@ritcneal area in 30

.'ikﬁf;ﬁdayse There was app@oximately 70% regr@saion of the axalla?y RETS o

Jnlj 1, 1959' %he pati@nt reﬁuxn@d ¢@m91&iming of &@v&l@ﬁm

. ment of right upper c@rvieal nodms. Ho mecaiva& 2000 » skin
. (280 EV) 4a 13 deys to ﬁho invalved araaa. ?here wos almas%
.'chmplete disappearance o the carvical nodes. During the troate
ment €0 tha cervical region. th@ rﬁght axillary podes began to
:}1ncrease 1n sime again. They ware retreated tc a skin dose of
,;'1400 ¥ s&ﬂn 1n 9 dayw with no. evidant response., o '

_ Aug.l@, 195@ Enlarged 1e£t anguinal n@de@ wvere noted. The
“fleft inbuﬁnal uroa vas t?aatod to a nhin doao of 200@ r akin ‘

) 2:55(280 Rv) 1n one week with cnly a slight decroase 1n size. i

Oct.. 195@:, Because of a low hamogloban valuo foand on :l

;‘ffrautine enaminacion. an tliac cramt bone marzow btopsy was done.,ﬂfg,

>;*i3fiiT“1“ showed dopvonsion of all olem@nts and apparent hypnplasia.
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The findings were thought to be consistent with, but not diag

noatic of. reticulum cell sarcoma.,5 e

Lo i . M -
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Oct;ls. 1959.. Because of continued and rapid progression of

. the disease and with the favorable response of J.A. in mind.

- 198'

e the patient was treated with 50 ne. IV colloidal Au « He vas

followed closely with blood counts (see Fig.s)

Oct 30. 1959- The patient was readmit&ed to Strong Hemorial

ﬁospital because ot m'ogreesive thrombocytopenia. anemia and

1ow grade fever. The patient was treated with blood transfusions.

stcrozds. etc. .”;

,-'wov. 13 ; ‘ '1959:' " j’._"r_hg-f ‘pgu ent_, : expiiwefd'.'

. Autopsy Findings. Reticulum cell sarcoma of the liver.

"' spleen. lymph nodos. bone marrow and - jejunum. The bone marrow
was hypoplastic. The spleen showed evidence of necrosis of -

75 to 80% of the tumor nodules although the peripheral portions

;-; of the nodules tended to be viable. Thore waa a large tumor mass

in the livor. tho aentral 1/3 ofﬁwhich 'was scarred tissue. Cnly

"‘3§ one lymph node from the mesentery was sectionod, this showed




depression. Ii is nrobableifhat the colioidel gold added the

£inal insult.to an already diseased marrow with the subsequent

doath. i

. . - PR [ . )
PR} . . "“

Discussion:. . Despite the early enthusiasm for the use of

1ntravenous oolloidal .gold (9) in- the treatment of Hodgkin's

disease and. other lymphomas, its use has not been accepted by

most workers in this field.The reason for this appears to be

the poor clinical results. In 1951, Hahn (11) reported disappointing
results in most of the 31 cases of Eedgkin s disease he had

\

treated. Other workers (1) have had similar results.

" The probable reason for these poor results is the failure
of adequate amounts of the intravenously inJected material to
localize in the most common site of lymphoma. the lymph nodes.
The distribution of, Aulgs aftor intravenous injection is sur-
prisingly little in the normal lymph nodes. It is not deposited {vi_'
at all in nodes.which are completely involved by tumor and only ,fi%
in. the remaining normal tissue in nodes partially involved by
tumor (6, 16,120, 26,-30). In addition. the distribution of Aul®8
‘in large’ tumor mssses is not homogeneous even when inJected ¥

directly (20). In the great madority ot patients in which lymph L:v”'
node involvement and large tumor masses are the pathological

198 | would ‘not be an effective agent’

”-findings. 1ntravenous Au
7’since it would not reach the site of disease in concentrations _};"

'sufficient to1produce the desired radiation efteet.

'l\- Lot ¢
‘' . Lo ted




What is the explanation for the successful cutccme in

the case (J.A.) of disseminatéd reticulum cell sarcoma?

The possibilit;es that present‘thcmsglves for considsration

(1) Possible specific phagocytic activity by the reticulum
sarcoaa cells; R | '

(2) Possible spontaneous remission; or

(3) Fortuitous Bistribution of tho Biscase so that it
paralleled the distribution of the radiogold.

(1) Specific Phagocytic Activity by Reticulum Sarcoma Cslls:

Tho possibility that the recpomse in the first caze was due

to phagocytic activity by the neoplastie cells because of thucir
kistocytic origin does not seem likely. Exteranal scanning in
other cases failed tQ‘revéal localization in known sites of
adenopathy. The experience oflTristan et Al. (32) showed thot
although there was an increased concentration of injected
colloidal radiogold in Letterer-Sirwes disease (Roticulo-cytosis)
as}compared‘§o'uninvolved tissue, the differential was not great
enough to p&oduce a éatisfactory ragponge in tho discased tissus.
it soons bighly'unlikely that a direct phaggcytic'response by the

aalignant‘cells\ia'the‘reason for the favorazble response.

(2) Spontancous Remission: Furthormore, it secms unlikely

‘that a spontaneous remigsion would account for this result
since in allfot'pnr previous experience, when reticulum cell

sarcona became generalized, the disease has progresscd unabated

to death. However, this possibility can never be complotely exci.ded.

10.




(3) Distribution of Disease Paralleling Distributlon of

Rediogold- Intravenous radiogold is uniformly distributed
throughout the liver and spleen and to a lesser degree in the
bone marrcw reflecting reticulo-endothelial cellular activity
(2, 23). The possibility of treating. diffuse microscOpic rather
than nodular metastatic liver deposits was suggested by Root
and others (l. 23) in that the therapeutic usefulnegs of the B-
emission of Au193 is limited to a few millimeters at best. The

-f-magnitude of dosage is limited by bone narrow tolerance and

‘«';'doses of 590 millicuries .are maximnl With 80% absorption in an

onlarged liver 3000 to 4600 gm.; ‘the dose is eguivalent to 2000

to 2000 rads. Thus. for this agent to be effective therapeutically,

the neeplastic process must be radiosensitive. microscopic in
deposits and" diffuse and homogeneou‘. It is postulated that our
g’firs. patient met~these criteria and also fortuitously had his
. disease distributed in a manner similar to the distribution of
'the administered radioactive gold.

What‘are'the hazayxds of'intravenous radioanctive gold (Aulgs)?

Both cases point up the possible dangers inheront in the use of .

. intravenous colloidal gold. Liver damage'in humans has not been

A

noted to be of casequence in the use of. this agent. However, it

‘ "fshould be noted that the usual doses of 50 to 100 mec. 0f the iso-

'?tope IV have not been exceeded. These doses have been calculated

.- ".jj,to deliver 2500 to: 5000 Fads to the whole of the liver. It is

. :;entirely teasible that liver damage of a severe ‘nature could be '

P

'f; produced by larger doses. Animaﬂexperimentation in rats (17. 29)

} '.». L ',. s
[ W, . £
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and dogs (10) have'shown thevdevelopmenf\of liver damage. Two

investigatore reported lesioee_resembling cirrbosis with ag-
sociated jaundice;-ascites aﬂd'hepatic dysfunction when doses to

the liver of 24, 000 reps and above were used and particula ly

AN
e ?,

when the Aelgs was given in divided doses (10. 17) .

‘ B . -
vt e e . .' . « . LY

Little has been written in the literature concerninz what

. 1 hY

is probably the moet serious danger in. usi g intravenous col-
loidal gold:iq hemgne!, amely..bone marrow depression.ult iz
surmised.thatzone'of.the reasone :or‘thie‘is'that the use of
ingravenous radiogold hae briparily»beeh in the treatment of
ileukenia and the cause of anemia in'suoh patients would be
difficult to determine. Even recent reports have commented that
there is a considerable amount of laﬁitude in the allowable dose

with "resultant eegiigible harmful effect on the boane marrow"”

(12). o

A small number of cases of bone marrow depression fol-
lowing intracayitaryhand'intratumor injection of radiogold hava
‘been noted. Beierﬁaltes (3)'in 1956 reported no data on the in-

 duct1on of aplastic or hypOplastic anemia by the intravenoue ad-

'ministration of radiogold. Although Root (23) noted a suggestion

'j‘of serious bone marrow depression in one patient "he stated that

\.ffurther untoward manifestations may have developad it the patient
; .:;;fhad 11V6d 1°n$er. Schoolman (25) reported one case of aplastic

?;:Vanemia with thrombocytopenia in a patient given intravenous col-

j‘loidal gold for liver metastaseo. "The amount of gold was finsuf-

'ficient to. cause bone marrow depression because of gold toxicitw




Animal experimentation dome by Wheeler et al. (33) demon-
strnted a.decrease in leukocytes in some dogs immediately after
intravenous administration of intravenous colloidal gold. Sone
animals showed a 2 to 8 dey leukocytosis followed by a leuko-
penia. Nine to 29 days elapsed ‘before the- white biood cell count -
returned to normal with an averabe of three weeks being necessary.;
| The differential count showed a prompt decrease in lympbocytes
followed by a decrease in band forms. Host showed a Lonocytosis
which was moderate in de"ree and which subsided within one week.
- Ferguson (7) noted a progressive decrease in platelets fron the
date of inJection. Hshn (10) found aplastic bone marrow in five
dogs and hypoplastio marrow in four dogs wben massive dose of
.intravenous radiogold were used. Be further fournd an acute
radiation disorder was produced whioh was due to the bone 2 PYOW

depre551ve effect. and wbich eventually led to a hemorrhegic

death (14). Fliedner (8) reported similar findings in rats.

Both cases described in this report.have shown the de-
pressive bone”nerrow effect of'the intravenous radiogold, one -
with fatal consequences. One patient not reported treated for

lliver metastases also showed severe bone marrow depression and -
:u;_eventuelly died because of uncontrolled hemorrbage. He was one ’

of five oases so treated and the only one to receive a repeat

l

g f‘course of 50 me,. or a total dose of 100 mc.;
- o ~...--\.'-",:“‘ fl} ‘_. i ’

Tbe cbarts in Pigures 4 and .5 trace the henatologic plcture

..in both patients. F J. obviously had bone mnrrow suppression prior
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lymph nodes or large masees.

"“ ithose lesions already proved radioseneitive.

s S
H * -
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to treatment, but J.A. did mot. This could help accouat for tho
fatal outcome in one as opposed to.the other. The probleam of

bone marrow depression scems’ to be closely related to the fact
that the therapentic ratio as deternined by the dose required for

destruction of the diseased cells and the normal prolife"atiLg

- bone marrow is small. In a bone marrovw alre ady compromised by

neoplastic replacement. the hematopoietic reserve is probably
not sufficientutd:orercome,the effectnof the radiationi
| suMEARY .

1. External radiation. therapy remaina the treataent ol

choice in localized reticulum cell sarcoma. o

N 2."Intrarenous colloidal radiogold nay be’a useful agent
in lymphosarcomas with diffuse minute neoplastic involvement of
the liver and spleen. and possibly minimal bone marrow involvo-

nent. It is essentially of no use in the treatment of invol'«d

:'3. If used aa a therapeutic agent, it ehould be ueed on

..vy-w .

. LI ~..'
< v
.

"l 4, Intravenous colloidal radio old can produce bone marrov

» depreseion and thrombocytopenia which can lead to- death. Patioents
-7 treated ehould be carefully followed with complete blood
:«._? counts including platelet levels. A definite hypoplasia of the

'4‘.bone marrow or anemia ie a contraindication for the use of this

N,y
'\ -t s

_'-."“_: agent (31). 2 “‘:J‘“, ‘r‘/.:.?..". . , Do B D . '. :"‘:" ) '
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5. No more than 50 mc. Au198

for treatment of thisg disease.
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TABLE I. -

Reticulun Diffuse.. No. Treated - . L "No.

Cell Ca.";ﬁffi.-u’, ' ',fﬂﬂ“fl - o :_.. s

.Sngél'::*{ﬁiﬁf'3 G T g
Stage Ii'-ﬁj“ L ‘? ‘4_'; ‘--hi? 0 ’
sego st Lo e ot ah
\Total Y i 18 . : ‘ 3 . X
.Stage I | - Grossly limited to ono amatomic site .

16,7

. ‘Stage II',- Limited to two continuous lyzphatic regions

'Stage III - Involvement of two or nore distant lymphahic regions

‘ ’ , o, X i
- . . . . § . . . >

. . &L ’ . ) . . v

= Pntient treated in Stage III with radioactive colloidal

gold intravenously. L e -
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FIGURES

.Casa 1 (3.A ): (a) Enlargement of mediaotinum vith

widening to the right sido is noted on chest £41n.

f“(b) Return ot nndiastinum to normal follcwing ir-

<

.

. . Figure 2:ﬁ'Case I (J A.). ‘{a) Upper GI corics sixz mont?
fe a:ntfjpre-thorapy to stom~ch cshowing rugal coaraening.
.-(b)',Immadiately.prior'to x-ray thorapy to stcmach

choving pattern typical of lymyﬁomg in very thick

and irre~u1mr rugae in fundus. 3(c) Cre yoar post

;,

'x-ray therapy to stcmach showing normal pattorn o2

>~ .
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.
en LT

éése I (J.A.)i (s) Liver scan using Rozo Benga}

_i:1131 oight days before troztment dose of colloidal
gold showiny ditfuse £iiling d@fects. Hcpatomaﬂaly
" at this time is 8 FB ca. . -(b) 'Liver ‘8con one weok

& after. the 1utravonoum injectian»of 50 me. colloidal
:'A 198 '

,showing an apparontly uornal liver secan with

-j?disappearanco of diffuso defect pnttcrn. Liver cdge
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" Case II
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