...

é(/wd-%. /94?)‘ /7. Ce3f (

RETICULUM CELL SARCOMA IN CHILDREN
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PRIMAR\' MALIGNANT TUMORS OF LYMPHOID
otigin are usually considered to be fatal
in children; in addition, these diseases usually
have a more rapid and difficult course in the
younger age group than that seen in adults.
The problems of diagnosis, treatment, and
prognosis as related to morphology are ob-
scured by the multiple classifications in differ-
ent institutions; attempts have beeri made to
achieve a standard classification applicablé to
all cases, but these have not been suceessful,
One pathological diagnosis that has been con-
stant in most classifications is that o reticulum
cell sarcoma (RCS) and studies d prognosis
indicate that this is the most malignant of all
the lymphoid tumors. Due to the paucity of
studies limited specifically to RCS in children,
this study o 45 cases is presented in the hope
that it will provide a better understanding
of the clinical picture, treatment, and prog-
nosis, as well as an increased awareness of this
specific disease process.

CASE MATERIAL

This series of 15 cases of RCS is composed
of children with that diagnosis admitted to
ttie Pediatric Service of Memorial Hospital for
Cancer and Allied Diseases from 1933 through
1961, Some have been previously reported in
general studies of lymphosarcoma in chil-
dren# 6. 7.8 The group includes 85 male and
10 female patients: the youngest at the time
of diagnosis was 15 months of age and the old-
est 14 years, with a mean age of 7.4 years. The
composition o the group is shown in Table 1.

Cases o RCS of bone have been excluded
because of site of origin. "This may be an over-
sight because o similarity of progression of
disease, brit all cases included have arisen in
lymphoid tissue. Tissue biopsy and/or post-
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AGE AT ONSET, SEX, RACE, AND
ANATOMIC SITE OF TUMOR IN 45
PATIENTS WITH RETICULUM
CELL SARCOMA

N

Pe.
Case ’t.  age, DPt. Pt Anatomic
no. init. yr. sex  race site tumor
1 M. 1 M w Cervical
2 EA 2i F w Cervical
3 B.S. 2 M W Nasopharyngeal
4 BM. 2 M W Nasopharyngeal
5 G.R. 3 M w Mediastinal
6 S.B. 3 M w Subcutancous
7 S.M. 3 F C Cervical
8 T.B. 3 N w Abdominal ”"‘l’,‘1
9 C.p. 3 F w Abdominal ality
10 C.S. 33 M W Abdominal .
11 L.J. 4 M W Abdominal -
12 v.11. 4 M w Ahdominal
13 R.L. 4} M w Abdominal
14 B.A. 44 M ALY Generalized
15 .C. 5% M W Abdominal
16 }{ I. 6 M W Subcutaneous
17 O.T. 6 o Y Generalized
18 W.E. 6} M W Cervieal
19 B.J. 6y F W Mediastinal Ve
20 KT. 7 M \\Y Abdominal R
21 B.T. 7 F A\Y Cervieal i
22 S.J. 8 M W Nasopharyng. """
23 111, 8 M W Abdominal vtial o
24 R.G. 8 M \\Y Nasopharyng: Gene
25 F.B. 8 ¥ Y Cervical
26 HM 38 M W Abdominal
27 Hw., 8 M W Cervical Ko7
28 M.B. 9 M \\Y Generalized .t : '.‘
29 B.D. 9 M W Cervical M
30 L.L. 9 M \\Y% Abdominal
31 M.A. 9 hl A\Y Ahdlominal R
32 M.D. 9} g C Cervical T
33 E.L. 10 M W Suhcutaneou-
34 M.M. 10 M W Nasopharyng /8.
35 S.L. 10 M W Cervical
36 T.M. 11 F WV Abdominal
37 M.J. 11 M W Nasopharyng: (Jhr andr
38 W.M. 11 M W Nasopharyng: il
39 W.F. 12 F A4 Cervical
40 L.A. 13 M WV Generalized I
41 G.R. 13 M W Subcutaneous
42 M.L. 13 M W Ahdominal
43 c.D. 13 M WV Nasopharyng 3%, .
44 M.M. 14 M A4 Abrdominal
45 D.R. 14 M W Cervical
———— - i and ‘o
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mortem examination established the histolog@
cal diagnosis in all cases. Subsequent coui
both as inpatients and outpatients, has beg@
documented by members of the staff of i
Hospital.
nous sysh

Clinical Manifestations. Vague symptoi
such as low grade fever, anorexia, generalis

weakness, an-d loss of weight were the usu




ymptoms noted initially. Anemia and/or
mer” manifestations of bleeding were not Seen
arly in the disease. In addition to the afotc-
Sentioned vague symptoms, 6 major classifi-
«nons of symptoms, With or without physical
ji o were apparent.
Alxlominal. This was the commonest {orm
{ onset; 15 children (88.3%,) presented with
1 dominal pain; 10 had, in association, a mass
n she abdomen. This mass was usually pal-
yible, but the possible diagnosis of acute ap-
ndicitis was the presenting complaint in 3.
; addition, 4 children developed acute in-
neusception necessitating surgical interven-
on (€ase ]5)
} « ervical Adenopathy. Enlargement of 1 or
wir cervical lymph nodes, in tlie absence
i neralized adenopathy, was tlie primary
§ooplaint in 12 (25.6%). No specific abnor-
,dny of clinical appearance suggested tlic
,-nosis, which was made ouly after biopsy.
\isopharyngeal Symptoms. The appearance
[ 1 nasopharyngeal mays was usually pre-
%t .| Dy 1hinorrhea, obstructive breathing,
gu! 1 “persistent cold.” These symptoms were
i nt for a variable period of time prior io
£, vcry of the mass, and this clinical picture
) conin 8 (17.7%) of the children. As one
gonlil expect. a dental root abscess was tlic
it diagnos s in 2 of tlie children.
Generalizec Adenopathy. In comparison to
{ -nopathy limited to the cervical area alonr,
i <307 presented with enlargement of nodes
b1l nreas
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Subcutaneous Nodules. The presence of a
subcutaneous mass was the presenting prob-
lem in 4 (8.87,) children; all had accompany-
ingregional adenopathy.

Mediastinal Mass. The continuing presence
of a cough associated with weight loss led to
roentgenographic examination o the chest,
which demonstrated mediastinal enlargement.
This presentation was seen in 2 (4.4%) of the
45 children.

These clinical patterns are relatively non-
specific in most instances, and it is again em-
phasized that tissue diagnosis is necessary.
Figure 1 illustrates the relative incidence of
involvement of various tissues. In 8 (17.7%)
of these chiltiren, the disease remained local-
ized to tlic site of origin (and initial diagnosis),
but the majority had generalized extension of
tlic tumor process. Hepatomegaly was a find-
ing in 27 (60%) of the children at sonie tiine
during the course of tlic disease, usually late;
in contrast, only 17 (87.79) had clinically
documented splenomegaly.

Urinary tract involvement was another fre-
quent complication. Intrinsic disease, later
demonstrated to be bilateral at postmortem
cxamination, Was secn as frequently as was
extrinsic disease, secondary to compression
from abdoniinal or retroperitoneal masses. The
major difference was that the extiinsic form
was most {requently unilateral with gecondary
hyclronephtosis on the affected side. The kid-
ney involvement was of clinical significance
in 19 (429%,) of tlie children.

- Generalized involvement
Regional involvement

3 inadequate study

Fic, 1. Systens involved
with diseasc,
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& TABLE 2 , TREATMENT
4 SURVIVAL AS RELATED TO INITIATION . :
i OF THERAPY AFTER DIAGNOSIS Therapy was instituted in 7097, of the v
‘i - Time fr'mn Survival, mo. Tot. within 2 months after the onset of symptom
:’(‘)‘Sl‘rtﬂ:‘t’f- 0.6 617 1224 2060 =60 gt".-‘ No .con:elatlon between survival and time o
f D ‘= institution of therapy alter onset of symptom
% “s’iéf, :}":‘; ,; (]’ ‘2) ‘2’ 1; 1% could be demoustrated; however, as is show ;
I 1.2 mo, 5 3 0 0 2 10 in Table 2, no 5-year survivals were doc
i b 2-3 mo, 2 1 ! 0 ) 5 mented in those whose treatiment was dela
ég . g ? ‘IZ 8 8 ; 3 or tnore months after the onsct of symptom
b 9-12 mo. 0 0 0 2 0 2 Radiotherapy, surgery, and chemotherap
( >12 mo. 0 0 0 0 0 O were all uscd, singly and in combination, wit
: Tora. 17 0 6 1 7 43 no definite plan. The results are shown i

I . e Table 8. Again, no deflinite conclusions
wo patients have inadequate follow-up. 1 lerived. tl | [ patients in cad
be derived, the number of patients in cadj
group being too small. It would appear, hov S
ever, that neither radiotherapy nor chem J
therapy alone should be used in RCS; rad
therapy with or without surgery has beof8
considered standard therapy and a transionfug e oceurs. ot
response may be obtained as illustrated g g an 'ﬂ'm;,”_mn“
Fig. 2A, B, and C. The addition of chene .. I\Ia\'('”ht‘vn b
therapy to either surgery or radiotherapy v B with radic
both has now become standard; the effectives’ ”'sm" wnul(l'l)(‘ ;
ness of this is yct to be determined. The coms g\ -o0 ' 0
mon made of therapy in all but 1 of the i} Com )'Il‘“lhl\’ R
year survivors is surgery, indicating thari @ lv‘(’;i;‘"""' .
complete excision is possible, this is our e g o070
form of therapy. The extent of surgery neie s evaluated b
sary for control is demonstrated by the poir 3 m.('"(‘:l')lﬂpllliH(".
that the procedures done include radical ned; o). vineristine, ¢
dissection, hemicolectomy, ilcal resection, pur o u-i'l and .;."\ . .'k
tial pneumoncctomy, and splenectomy. 3 .”"(: (fm“(_.”'\_::“,'\
As has been shown for other tumors o ?usn';uv(l i the b
lymphoid origin, most cases of RCS arcsensine 4 ’ ‘
to radiotherapy initially; it is our experice [ Case 28, M.B., .-
that subsequent development of 1adiorews Bloped ihe fotlow
&Y after the ons
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[ he leukemic phase of RCS is assuming a
much mote iniportant role than previously
recognized; 14 of 84 (11 patients did not have
hone marrow cxamination) of the children de-
veloped bone marrow changes compatible
with a diagnosis of acute leukemia. The time
from onset of symptoms to the appearance of
leukemic changes in the bone marrow and
peripheral blood ranged from 1 to 11 months
with a mean of 3.9 months; survival, aficr
tlic lcukemic conversion occurretl, averaged
2.2 months,

[Tematological and other data for these
cases ate in preparation lor subsequent pub-
licalion.

Mediastinal and bone involvement are tlir
other frequently occurting clinical problems.
Mediastinal disease, present in 16 (35.59,),
was usually found only by rocntgenograin;
clinical symptoms necessitating ecmergency
therapy early in the disease did noi occur, A
superior vena caval syndronie (cyanosis, dysp-

oo 20 A, Mass on
o Jamnary 16 (o 1:

nea, cdema o upper part .of body, and venous TabLE 3 e cves, headache,
engorgement) occutred in only 1 patient; SURVIVAL AS RELATED TO THERAPY  3tsions, and. final
prompt 1elicf was obtained with the combina.  — Siroival e ination: reveale
tion of radiotherapy and nitrogen mustard; i 0 AL The hone w
13 (28.89,) children had osteolytic bone le- Therapy 0-6 6-12 12-24 24-60 >60 i ggncture yielded a
sion~jisually generalized; 8 had localized areas  Chemother. 3 rcu. mm., alt m
of bone involvement; atl of these occurred . only b3y 000 o ;:xm W"E 280 my,
subscquent to origin in a lymphoid site. A1l et i o Py o4 dosce
: . ; only 4 0 1 0 0 .25 mg per k
children did not have bone surveys, so this %111' . o}t:ly 2 0 0 0 0 0 0o diﬂlhe::apy mg‘cl’z
o . ndiother. . A
figure is not accurate. There was no absolute chemother. 12 3 5 3 i u -« mid-plane tissue «
correlation between bone lesions and bone  Surg. &radio- 3PS instituted. Afte
marrow involvement. e, o 1 0 Pt ' 4 newrological syn
Neurological symptoms were noietl in 7 > eciher. 0 1 0 0 3 | ere within normal
(15.5%) df the children. Thesc were both pe-  Surg., radio- showed marked
ripheral nerve and central nenropathies, re- ther., & i ed 2 months lat
. ) ; ) chemother. 0 1 0 0 2 Tma witl X
lated to either meningeal or cortex invasion. — - - - - B 1 No reau
This complication is illustrated by case 28 and Torae 17 9 6 4 I 14" System disease.
will be discussed later. *Two patients have inadequate follow-up. Q8 This approach




A of the s

T

(RS

i
o

xft;'

¢

ot of ‘\’)'ln[)hnm
o and time o
iies et of sympiom
Bevw ver, as is showr

dnvivals were digy
tre et was delave
the creet ol symiptoms
chemother ap:
smbination, witl
veatts are shown o
conclusions om
patients in cad

Tr woandd appear, how

ERTR IR \‘\

vooNoy

chem

werecdb e ROS: radi

Lirtes

M H
LR EEAEE S A

H il

(A

iHustrated Vg
v wNhdon of chen
radiotherapy o

has he
o ansd o teansieng

1w occurs more quickly in this group than
hmphosarcoma or other tumors. No survi-
B\ have been documented in the group
Beated with radiotherapy alone, and the con-

Wi I the effeciive . .
, e The ¢ Musion would be that radiotherapy should be
LR Snedd, 1C (ol P .
f .- .- Mditive rather than the only mode of thervapy.
ivoah bt 1 oof ihe [ . B . :
- ¢ 3 Comparably, RCS has been shown to be
vy aelicating tha
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ore resistant than the other lymphomas to
& ilable chemotherapeutic agents. Amaong the
ues evaluated have been nitrogen mustard,
Jncreaptopurine, amethopterin (Mcthotrex-
Qo). vincristine, cyclophosphamide, chloram-
Ricil and sternids.

.

‘B The cficctiveness of combined therapy s
Wustrated in the following case.

Case 28. M.B., a 9-ycar-old white boy, de-

vt ol radioresds Zloped the following neurological symptoms
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year after the onsct of the discase: pain over
¢ cyes, headache, blindness, generalized con-
3 Isions, and, finally, coma. Retinoscopic ex-
gmation revealed 4 plus bilateral papitle-

Pmia. The bone marrow was normal, Lumbar
g nctare yiclded a spinal fluid with 5,000 cells
&' cu. mm., all mononuclear leukocytes; the
otein was 280 mg.: and glucose 5 mg. Chem-
herapy of 4 doscs of intrathecal Methotrexate
-2.5 mg. per kg. per dose cvery 5 days) and
diotherapy 1o the whole brain and orbit
mid-plane tissuc dose of 1,001 r over 12 days)
25 instituted. After 20 days, the patient had
P neurological symptoms; spinal fluid studies
ere within normal limits, and his visual acu-

showed marked improvement. The child
ed 2 months later with reticulum cell sar-
Ma with no recurrence of the central nerv-
18 system disease.

This approach was successful in manage-

RETICULUM CELL SARCOMA IN CHILDREN -
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B 20 A, Mass on roentgenogram at time of diagnosis, BB, Post-treatment roentgenogram taken after treatment
B January 16 to February 3 with a 2,536-y mid-plane tomor dose. C. Roentgenogram showing recurrence.

ment of the immediate probiem, but no effect
was demonstrated on the systemic disease.
Similarly, those children developing RCS lcu-
kemia responded for short periods of time (o
folic acid antagonists, G-mercaptopurine, and
steroids. Clinical experience with the newer
compounds (cyclophosphamide and  vincris-
tine) is too limited and too short to establish
any conclasions.

DISCUSSION

Reticulum cell sarcoma is a rare tumor, as
are all the lymphosarcomas in children. Any
attempt to determine the exact incidence is
doomed to failure because of the multiplicity
of pathological classifications utilized. The
Pathology Department of Memorial Hospital
utilizes the following classification for lympho-
sarcoma: (1) giant follicular lymphosarcoma;
(2) reticulum cell sarcoma (RCS); and (3) lym-
phosarcoma.

By this classification and others, lympho-
sarcoma occurs most frequently, with RCS
next in frequency.” It is estimated that 3.5 o
6.39, of childhood cancers are lymphomas;
RCS is the pathological diagnosis in 0.8 to
3.199%, of the reported series. Tt is most fre-
quent in boys, with a sex ratio of 3.5 to 1;
no race predilection has been described. The
association of RCS of bone to RCS of the
Iymphoid group has not been defined pathologi-
cally, but both are known to convert to leu-
kemia, as well as to metastasize and dis-
seminate. 1f a close relationship is cstab-
lished, this will not markedly increase the
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Nasopharyngeal

e - Abdominal
14 @ Cervical

D Subcutaneous nodes
D Ceneralized lymphad.

Mediastinal

=

Numoer of cases

0-6mos.  6-12mos, 12-28mos.  2-Syrs.  Syrs. +

Fie. % Clinieal forms of onsct and survival.

incidence in that reticulum cell sarcoma of
bone is also rare.

“The beginning symptoms are usually local-
ized, and the form o onset appears to be
1elated to survival, Patients presenting with
cervical Iymphadenopathy or an abdominal
mass have a better prognosis than those seen
with a nasopharyngeal mass, generalized lym-
phadenopathy, or mediastinal involvement
(Fig. 83). Previous studics have shown that this
is truc for the entire group of lymphosarcomas:
Bailey et al.,! Munson and Marx,® arid Char-
ache? all reportctl cares of lymphosarcoma of
the cetvical and abdominal type in which the
paticnts sunvived 5 years or longer.

Zuelzer and Flatz!® discussed the problem of
surgical lesions as a complication of acute
leukemia and management of the emergency
situation. In RCS, a surgical emergency may
lead to the pathological diagnosis, often pre-
viously unsuspected. This is illustrated in the
following case, which emphasizes that the nec-
essary surgical procedure ran be tolerated and
olten provides specific pathological diagnosis.
As discussed earlier, surgical excision is still
the best therapy.

Case 15, J.C., a 514-year-old white boy, was
referred to Memorial Hospital with a chief
complaint of vomiting and abdominal pain of
2 months' duration. Barium enema revealed
an intussusception. At operation, a mass in
the terminal ileum was intussuscepting into
the colon, and a right hemicolectomy was per-

none suyvive:l
kemia develo:
months, The =
ning of RCS in
4).

formed. The {)athological diagnosis was RCY, §
diffusely infiltrating the bowel. Peripheral

blood and bone marrow were within, norm;il
limits. No other physical abnormalities weie
noted. After operation the patient received §
actinomycin D orally; 6 weeks later this wis
discontinued when he developed partial ob.§
struction clue to fibrous bands that was 1c §
lieved by a second surgical procedure. Hep g
tomegaly and cervical adenopathy were notc +8

at this time. After dircharge he received #
mercaptopurine orally

: . . mi. per k%. per
day) in a cyclic pattern (3 weeks on and oll
T wo tnonths later liver and lymph nodes W("“g;r
not palpable.

Three and a half years postdiagnosis andg
while still on therapy, the patient deveior«“l;k &1t hut one. R
swelling of the upper jaw anti submaxillar * % s were nsed i
ltymgh nodes and was treatrd by his dent!: 28" |, i interests
or dental caries. Because of lack of improt  cneralized die
ment he was examined under ancsthesia, M3 A " l" o Srvi

3-cm., grayish, soft mass was found occluding s have: s .' !
the posterior nasopharynx. Biopsy icveal®! 4 ult of more
RGS. He received a 1,500-r tumor dosc over 1l oommg from
nasophatyngeal and submandibular areas with - grated.
total regression of the tumor mass, The Patity
remains well; he was seen Jast in SePtembe
1962, 5 years and 9 months alter e onw
of the disease. A The dinical |

Despite the
B ihe childven B
B (Conunon chan
as {ollows:
1. Except
tarted within
o Al preses
thy or an abde
4. None had
1. A radical -

SRS

o . . t wnis of AR chil
Th§ 1nc.1denc.e of leukemic conversion i B, (RCS) has
RCS in this series is more frequent than hx B RCS in chil-
beefi reported.8 This probably can be attiib
uted to the more frequent use of bone m" Bonversion doe
row examination (Table 4). From 1933 to 195 g2 wonths. TH
none of the patients showed leukemic com  Beicinn yises (o
sion; in the last 9 years, howe\{er, of 35 patic™ Riliny is investi
admitted to Memorial Hospital with a dise 3
nosis o RCS, 14 developed leukemia (107
Bone marrow studies were not clone in fo g
the 85. The reported incidence of leuke™ X
conversion in lymphosarcoma ranged fi™",
159,18 to 87948 In children with lympl A 2 Coacny, H
sarcoma who develop leukemia, the durat’™ “dikUuod. inchidin:
: iCocimi ; i gt enol, 16: Kt
of illness is similar to that of patients w W
. . vt Daecron, 1T, 0\
acute leukemia (median 44 weeks, averag( V. gt v pediat. i
weeks).? This has not been the pattern of “"§ @4 bweron, B, V¢
vival in the group of children reportctl h*™" ',.""‘.{,‘,‘;"' New
All with leukemic conversion showed borg e
marrow changes within the first 12 mon'®

Prsct is abdomis

I Bawry, ROJD
€ Nalignant 1
6T,

- Daweron, 12
-1 Roentgenol.
Menson, C. 1,

TasLE 4 Wl intestine in

BONE MARROW STUDIES

Bone marrow studies, no 7

Period No. pt None +
1933-1953 10 6 0 oo
1953-1962 35 5 14 I =
; - . B
0




pemia developed and the mean was 2.2
nonths. ‘The mean survival from the begin-
J iing of RCS in this group was 8.6 months (Fig.

)

'ncspite the generally grave prognosis, 7 of
he children have survived more than 5 years.
ommon characteristics in these patients are
s Iollows:

I, Except in 1 instance, treatment
inted within 2 months of diagnosis.

o All presented with either cervical adenop-
hv or an abdominal mass.

5 None had leukemic conversion.

1. A radical surgical procedure was done in
It bhut one. Radiotherapy and/or chemother-
py were used in addition.

It is interesting to note that 1 patient with
cnevalized disease and 1 with regional dis-
.« have survived 5 years or longer. The re-
ult of more intensive therapy in the cascs
woming from 1957-1962 cannot yet be eval-
pited.

was

SunintaRry

2 I he clinical picture, management, and prog-
Frosis of 45 children with reticulum cell sar-
Foma (RCS) has been presented. The prognosis
$! RCS in children is better if the form of
Bt is abdominal or cervical, and if leukemic
o csion does not develop within the first
‘42 months. The incidence of lcukemic con-
Kor-ion rises (o at least 109, when this possi-
Bilinn s investigated. In these cases, the re-

B v R J. Jr; Burrcrrr, F. O, Jr., and Danpiv,
- O Nalignant lymphoma in childven. Pediatiics 928:
R e 1061

2V cowaene, 11 Lymphosarcoma in infancy and
Ehitinod, including case of 22 years’ survival, Am. J.
: %m nswnol. 16: 594508, 1956.

o

A% bhweron, H. W Lymphosarcoma in childhoed.
{oacves Pediat, 6: 13-32, 1953,

“&1 Dawron, H. W.: Tumors of Childhood; a Clini-
I Ticatise. New York, N.Y. Paul B. Hocber, Inc.

oy 1w,

YBS Dwecron, 11, W Lymphosarcoma in childhoad.
1 Rorntgenol, 85: 729-732, 1961,

Misson, . L., and Marx, H. F.: Lymphoma of
Bl wtestine in childhood. Delaware ‘State M. .
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Fic. 4. Time from diagnosis of reticulum cell sarcoma
until developnient of leukemia and survival after con-
veision, The mean lime from onsct of symptoms to
leukemia involvement was 3.9 months. The mean sur-
vival time afier the conversion to lenkemia was 2.2
months.

sponse to the usual trcatment is poor, and
the median duration of life is shorter than
in children with acute stem cell leukemia.
Alteration of prognosis (mean survival or 5-
year cures) may be provided by early diagnosis,
surgical resection when feasible, and the addi-
tion of radiotherapy and/or chemotherapy.
More controlled studies are necessary.
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