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FOREWORD 

The 1954 Cancer P a thology and Radiology Conference wi ll be jointly con

ducted by Or. Edith L . P otler, Pathologist to the Chicago Lying-in Hospital, 

Associ a te Pro(essor of Pathology at the Uni vers ity of Chicago, and Con-

sultant to the Armed F orces Institut e of Pathology in P e d iatric Pathology, 

and Dr. Frederic N. Silverman, Director of the X-ray Department of 

Children' s Hospi tal, Cincinnati, O hio , and ASSlstant Professo r of Ped1atrics 

at the University of Cincinnati College of Medlcine. Dr. Wylie 0. Forbus , 

Professor of Pathology, Duke University School of Medicine, Durham, N . C. 

will M od erate the pres ent ations and discussion s . 

• 
As soon as possible, please return the enclosed sheet (unsigned) giving us 

your di a gnoses of the c a ses (roentgenologist or pathologist, as the case may 

be), s o tha t these m a y b e tabul ated for use dur i ng the Con(e:rence. A d up li-

cate sheet is enclosed for your personal copy. 

Following the mcehng , you will have sen~ to you the transcribe d discussions 

given by D r. Potter and Or. Silver man. Thl s can be attached to the clin -

ical data sheets s enl you herewith, and will compl e te a patholog y ".t.urno:r 

clinic" for your future reference and in(ormation. 

Tbe nu.>nbers given are those to be used by the pathologists participating in 

the Educational Slide Set Service. 

William o. Russell , M . D. 

Chairman of the Program Committee 

March 15, 1954 



Case No. JA1 ~ 
(Q..t.~ IC.12.<!.i0M~ 

Contributor: Dr. R. H. Chappell, Texazkana, Arkansas 

J. L.M. (£153 - 1693) Male-White-2 1/2 months (l9S3) 

Clinical History 

This previously healthy infant stopped urinating and defecating approx
imately 36 hours prior to admission to the hospital. He had been on 
"sulfa-drugs" for an upper respiratory infection. Birth and neo-natal 
history was uneventful, and development had been normal. 

Physical Findings 

• 
An irritable and restless child was examined who was in moderate dis-
tress. Palpation of the abdomen revealed no masses or tenderness. 
Rectal examination revealed a large, firm, extrinsic tumor lying anter
ior to the coccyx. 

Cllnic:al Course 

Following barium enema and c:ystograms, an operation was performed, 
and a retroperitoneal tumor was removed. This was located behind the 
sigmoid colon and right ureter, lateral to the sacral promontory. The 
mass was attached posteriorly to the iliac fossa and psoas m uscle, and 
was enterior and medial to the iliac artery and vein. The mass was cov
ered by a cystic s ac, and was removed en-toto . The child had an unevent
ful recovery and is now ali vc and well. 

Gross pathology 

A tumor measudng S. 4 x 4 x 3. 6 em. was examined following removal 
(rom a cystic sac. It possessed an irregular smooth surface. On cut 
section, the tumor presented a varigated appearance with several di f
ferent types of tissue being identified . 
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Case No. 14l ~ 

ltJI.lM.'IIl#JI'- * oJ~ 

Contributor: Department of Surgery, University o£ Chicago Clinics, 
Chicago, illi nois 

W. B. (!143, 370} Male-White-3 (1952} 

Cllnical HHtory 

Four weeks prior to admission when examined hy a local physician be
cause of an upper respaatory infection, an upper abdominal mass was 
discovered. The patient was asymptomatic inso!ar as the mass was 
conce~11ed and had a normal developmental history. 

Fhysic,.t Examination 

On admission, the cluld was chubby, well developed and did not appear
ill. Examination was entirely negative except Cor the presence o( a 
visible, soft, bulging, non-tender midline epigastric mass. On deep 
palpation the mass felt somewhat more firm, had a smooth convex sur
face and extende.d deep into the abdomen. Its size was estimated to be 
14 x I 0 x 11 em., with a rounded inferior margin having no chstinct 
edge. 

Laboratory Findings 

Hemoglobin, RBC , WBC, diCCerential, Kahn , blood chemistry, liver 
function tests, and urinalysis examinations were essentially normal. 

Roentgenological Exarninauon 

Chest x-ray and a plain Cilm o£ the abdomen confirmed the presence oC 
a large soft tissue mass in the upper mid-abdomen. Gastrointestinal 
x-ra'y examination demonstrated laterai displacement of the stcmach 
by an extrinsic mass. 



Case No. 142 -Pagel 

Treatment 

At surgery, an 11 em. spherical mass was found to occupy the left lobe 
o( the hver. This tumor was mottled gray and brown, having a heavy 
fibrous capsule. It was richly vascularized and soft to the degree of 
feehng somewhat nuctuant. A le!l lobectomy was performed. As the 
operation was being completed , there was sudden vascular collapse and 
death followed almost immediately . 

Gross Pathology 

Specimen consists of a soft sphencal 335 Gram mass , 11 em. india
meter , covered by a 1 mm. thick pale yellow fibro11s capsule. The 
anterior aspect is covered by a Z-5 mm. truck thinned-out portion of 
the anterior part of the left lobe of the liver. Cut section reveals a 
heteroaoeneous surface with many l mrr.. ~odules of liver-like tissue 
interspersed with white, fibrot1s septa and green-to-brown viscid ma
terial. In some areas, it is a lmost wholly gelatinoi1S. 
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Contnbutor: Chicago Lying-in Hospital, Chicago, Illinois 

M.H, Female- White-Newborn 

Clinical History 

The m other was 39 years old , and had previously given b1rth to four 
normal male infants at term. There were no abortions, or fetal or 
nco-natal deaths. This pregnancy, labor and delivery were normal. 

P hysical Examination 

The mtant•s birth weight was Z62.0 grams. The child was normal except 
for innumerable mascular and nodular lesions over the entire body sur
face measuring (rom 0, Z em. to 3 ern. in diameter. There was no en
largement of the spleen or liver. The child had good color and cried 
spontaaeously. 

L aboratory Findings 

Hgb. 14.5 grams; RBC 4,500, 000 million/cu. mrn..; WBC 310,500/ cu. 
mm. Differential: eos. 0. 5; promyelocytes 89. 7'/'o; myelocytes 0. 3%; 
segs. 0. ?%; lymphocytes 1. O%; erythroblaats 0 . Z'/'o; normoblas ta 2.. Ofo; 
stem cells, 5. 6%. 

Clinical Course 

The child was treated with Vitamin K, penicillin, plasma, and oxygen. 
Despite these measures, he became progressively cyanotic a.nd dyspneic. 
The liver and spleen increased in size, and death ensued 61 hours after 
birth. 

Autopsy 

At the time of autopsy, the liver weigh10d 22.0 grams, and showed innumer
able interlacing superficial white streaks. The spleen weighed 13.5 grams. 
There was marked generalized enlargem<W.t of lymph nodes . 



Case No. 143-A 

Contri butor: The Onive:rsity of Texas M'. D. Anderson Hospital for 
Cancer Resear-ch, Houston, Texas 

S.K.W. (M.D.A.H. /110,957) Female-White-6.(1953} 

Clinical History 

This child was in good health until February of 1953, when she first com
plained of aching pain in the legs . O.ne month prior to this she had in
fluenza, accompanied by a sore throat. Tlle leg 1'ains gave way to a 
migratory arthritis , and low-grade fever. She collapsed suddenl y, and 
a physician was consulted. The child was treated with Cortisone and 
whole blood transfusions, and remained in bed from February until 
September of 1953. At this time, the child was extremely weak. There 
were frequent attacks of nausea and voml ting with the production of a 
bl oody and coffee-ground material. Nosebleeds and t arry- s tools were 
observed, purpuric spots appeared on the skin of the arms and trunk, 
and thelj;C was, one episode of hematuria. The family history was nega
tive. The patient was referred for treatment. 

Physical Findings 

This showed an emaciated, lethargic chi! din moderate distress appear
ing both acutely and chron1cally i ll. Crusted blood was seen about the 
nares, and petechaie and ecchymoses were present in the mouth, and on 
the skin. The heart was ov eraccessible , but no murmurs we.re heard. 
'!he liver and spleen were palpable and slightly tender. T he knee and 
elbow joints were tender and swollen, with some limitation o{ motion. 
BilaterallY"" enlarged, shotty, non-tender lymph nodes were palpable in 
axillary, inguinal, and cervical ~egions . 

Labor atory Findings 

In A ug ust of 1953, RBC was 0 ,084, 000; Hgb. 1.12 g rams. On admission, 
\llood count in September o£ 1953 showed a WBC of 16, 950 with segs.l;4; 
s tabs. 8; normal lymphocytes 32; eos. 1; basos 1; metas. 1; mye1o
cytes 1; promyelocytes 2;, blasts 38; atypi cal lymphs 2; platelets 
38, 000/ cu. mm. 
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ClLnical CoW" se 

The patient was treated with serial whole blood transfusions, aminopterin, 
purinethol, lllercapto-purine, and cortisone. Although the child' s threshold 
to these toxic compounds was low, her diSease was kept in a s tate o{ tem
porary remission, but now shows evi dence of exacerbation . 

Note: No hssue or blood smears are available. This 
case is being presented because of the roentgeno
graphic bone changes. 
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9-9 - 53 



Contributor: Department of Surgery, Univers>ty of C hicago Clinics , 
Chicago , Ilhnoi s 

A. H. (!f40 , 757) Female- White- 2 ( 1951) 

Clinical Hi story 

Ataxia of lower extremities of unknown d uration. 

P hysical Examinatlon 

Neurologic examination showed a taxi a of lo we.r extremities. A diag
nosis of,probable post-encephali tic cercbe~lar ataxia was =ade. A 
large (i:rm mass was palpable in the m idlin e i n the upper abdomen. 

Laboratory F indings 

Blood COWlts norm al except for mild anemia. Urinalys i s normal. 

Roent genologic S tudies 

Mass Jn the upper abdomen showing slight calcification. 

Treatment 

Surgical removal on 12- 1 -5 1 of mass extending to r ight and left o f mid
line connected by a thinner portion. T hi s was encapsulat ed and excised 
without difficulty from the .left s ide, but 1 t surrounded the renal vessels 
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on the right , and part could not be removed. The cella e nodes were also 
enlarged and were removed. A course o[ deep x-ray therapy [ollowcd 
immcdja.tely after ope-ration, and one month Jatcr a course of ni trogen 
mustard was given. This was [ollowed by a s~vere leukopenia trcaled 
by multiple t ransfusions and antibioo.es. She was well [or aboul I 0 
weeks following which she began to vomit and e xamination rev eal ed a 
severe hypertension. Course was rapidly downlull and d e a th o[ a cardio
respir;ltOry nature occurred 1n May, 1951. Autopsy revealed persistence 
of lumor in operatlve slte and right "Goldblatt" ludney. The head was nol 
cx:unine d. 

Gross Pathology 

The tumor removed at operation consisted of a. Ia rge mass with a deep 
groove 'on the postcnor surface wluch lit o\•er t he great vessels of lhe 
abdomen. lt was lobulated wilh some nodules f1rm and some semi
solid. Color vaned from hghi pink to dark r~d with some blue-black 
areas and numerous y ellow and white str.,aks. 





Case No. 145 ~ 
r"'--rt.Q((~r.outlll.- &~()~ .'Jv/. 

Contributor. D r • .John F. Pilch~, Corpus Christi, Texas 

C. C. (N.S3-Z043) Male-White-4 1/ ?. (1953) 

Clinical History 

WhUe at play, a broomstick handle was pushed iAto this child 's abdomen. 
This was fol!owed by severe pain, fevu, and a mass which developed in 
the r1ght upper abdominal quadrant. Pain and fever q uickly subsided on 
antibiotic therap y, but the mass remaiAed, and anorexia and lassitude 
supervened. R e- examination one month later revealed a large , readily 
palpable mass almost fillin g the entire right abdomen. It wa s non
tender , and slightly movable. 

' 
Clinical Course 

Following intensive urologic swdies, an op eration was perfor:m ed and a 
mass was removed. 

Gross Pathology 

This showed an encapsulated g ray-brown kidney-shaped tumo2' measuriAg 
10.5 x 7 x 6 em. in diameter. On cut section, a homogeneous translucent 
yellow- white shiny tissue was seen growing in a trabecular.ed pattern. A 
coarse nodularity was demonstrated in the growth pattern, but the tumor 
itself was smooth on its external surface. 
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Case No. 146 G 
V.'ILU.' ' -(\)M;q, 1.)1'1"- LErOtJ1o> o.l~I)O~ vw?o,JI3-Ir 

contributor; Colonel H. A . VanAuken, Medical Corps, U. S .Anny, 
Fitzsimons General Hospita l, Denver, Colorado 

G.A.B. (;H0,999) Male-Whitc-10 months (195Z) 

Clinical Hi story 

Tlus infant was brought to the hospital for treatment o£ an upper respir
atory infechon. Durmg the course o£ the physical examination, a £i rm 
mass was palpated within the right Hank of the abdomen which was non
Lender and slightly movable. Birth and neo-natal history wer e unremark
able and the family history w a s negative . T h e child bad bron chopneumonia 
at the age of 3 1/2. months . 

• 
Laboratory F indings 

Urinalysis revealed 4 pl us albumin with an o ccasional white and red 
blood cell in the centrifuged s ediment. 

Clinical course 

A right nephrectomy was followed by deep x - irradiation therapy (3000 r.) 
to the right Uank. 

One month later" examination of the abdomen revealed a g:radually en
larging mass in the lc[t £lank 9 em. in size, which did not move with 
tespaation. Blood pressure was 150/ 100, and urinalysis revealed 
3 plus albumin. Further treatment was refused by the family. 

Gross Pathol ogy 

A tumor mass mc;~.suring 9 x 8 x 7 em. was e-xamined, recogniz able as 
kidney and ureter. Little identifiable renal parenchyma was seen. A 
large encapsulated tumor occupied l.he lowe r pole of the kidne y, showing 
on eut section a gray-white and yellow-brown tissue growing in a whorled 
pattern. 
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Case No. 147 0 
f o~ 1W l11L1'1o tl O'iitu~f\f. J)ME>, l)f- Grtorf-

Contributor. T he University of Texas M. D. Anderson Hospital (or 
Cancer Research, Houston , Texas 

J . T. G. IU .(M, D,A.H. Bl l,571) Male-White - 11 (1 954) 

Clinicall-Jtstory 

At the age or 3 months (! 943), this boy underwent removal of the left eye 
for tumor involving the globe. At the eight or g months, a similar tumor 
appeared in the right eye, and was successfully treated by intensive x 
irradtation therapy, although r adiation c ataract developed. He was then 
well un til the age of 7 years {l 950) w hen a tumo·r appeared at the inner 
canthus of the left (exenterated) orbit. This was totally removed, and 
reported as undifferentiated malignant tumor. Following thi s be was 
well until the age of 10 l / 2 years (1953), when a tumor appeared on the 
in(erior lateral r im of the right o:rbh. This was operated Ln December, . -1953. At the time of s urgery, turnor was seen to extend in to the orbital 
cavity, and the patient was r eferred for further_ treatment. 

Physical Findings 

There was a tumor involving the right lower eyelid measuring 2. em. in 
diameter, partially flxed lO the periosteum of the rtgbl orbit . Of more 
significance was a large tumor involving the right maxilla and presenting 
in lhe right gingivo-buccal gutter . Partial vision was present in the right 
eye. A pros thetic aye was s een in lhe l eft orbi t , which was otherwise 
normal. 

Clinical Course 

A right radical maxillary resection and combined parual 
right orbital Uoor was performed in December o£ 1953. 
rently alt vc and well. 

Gross Pathology 

resection of the 
The child is cur-

Examined was a tumor mass 1nco.suring 5 x 3 .. 5 x 3 em. in size. One s ur· 
face is identified a s hard palat e. Cut section of the tumor reveals a ho mo
geneous grayish-white t ranslucent t.issue in some areas showing bony spic
ules. 
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Case ~o. 148 ® 
ti.L1 > •t •:••JL -~ ~ 

Contributor· Department or Neurosurgery Univ ers>ly Ot Chicago 
Clinic s , Chi cago, lllinolS 

M. E. (N-53- 3Z) Female-White-9 (1952) 

Clmical History 

Tlus patient was well unh l July 1950 , when she began to complain of 
chronic fatigue , lassi tude and generaUy not feeling well. She became 
irritabl c , and i n the succocdi ns months developed deflmte personality 
chang<U. At the same time the parents n oted tha t she c ould not see as 
well ns she had before , espec1ally wh en wal k ing up and d own stairs. The 
loss of vision p~ogressed and for this reason the pauent was seen by a 
neurologist who re[erred the patient t.O a neuros urgeon She was said 
at that Mme to have a brai n tumor and only " IO'l'o vision" in the right eye. 
There was no "Vision in the lefl eye. S urgery was advi sed but the family 
r efused. Thereafter she was seen by other physi c ians and in addi tion 
by a chiropractor who treated her for five or s i x months. D uring this 
time she suffered to tal l oss or \'l~lon. FOT three or four months prlOl' 
to entry Lnto thi s hosp1tal in J ul y 1950, s he becmna progressi vel y more 
drowsy and awake ned with cona>derable difficulty . T h e lasl five days 
she was unable to eat because of progress1ve lethargy nnd somnolence. 

Phys>cal Examination 

Ex:munation revealed a semi comatose, well d e v eloped, pale child who 
respond ed poorly to verbal and pamful srimul ae. The posit>ve signifi
cant flndings were li•n>ted to the n eurol ogi cai examination T hey were 
bilateral, advanced optic atrophy with no gross vi s ion i n either eye. The 
pup1ls were fixed and d.tated . T here was lateral nystagmus on both eyes. 
There were b ilateral Babinski response b1lateral ankle and knee clonus, 
and a mi ld left h e miparesi s The deep tendon re£1exes on the left were 
hyperactive . The patient c o uld not stand o r walk The remaind er of 
the ncurolog1cal exammat> on was wxthin normal limi ts 
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L..aboratory Findings 

Routine urinalysis and blood counts were normal Electroen cep halogram 
revealed marked slow wave foci indicative o( a deep lesion within the tem
poral lobe on the left. 

Roentgenological E-xamination 

X-rays of the s k ull revealed a huge sup r asellar calcificatio.n, measuring 
5 x 5 em. wHh d estruction or the sella a nd an tenor clinoid processes. 
L..ert carotid angiogram revealed e l.onga tion of the carotid siphon with 
marked upward displacement or the left middle cerebral group, indicative 
of a large temporal lobe lesion. A ventriculogram was performed on 
~-II-52 which revealed marked upward displacement or the third ven
tricle, t.pper displacement or portions 1 and 2 i n the left lateral ventricle. 
marked dilation and backward displacement o£ lbe left temporal horn. 

Treatment 

On 4-18-SZ., a left subtemporal decompression was carried out with drain
age of a large cyst encountered in the lefi temporal fossa. The patient 
responded temporarily and became more alert and was able to eat by her
self. Within a few weeks the decompression b egan to bulge and on S-5-52 
a Torkildsen ventriculo-cysternostomy was performed in an attempt to re
lease an oovious obstruction to the ventricular system. Following this 
th~ patient had continual grand mal seizures which were grad ually con
tro!led with medication, but she remained in a state o[ bilateral con-
tractured weakness, had irequent grand mal seizures, and was in a vego~alive 

state . This slate persisted (or appros:imately one year during which time 
she was maintained by Lube Ceedings. The patient Cinally e:lq>ired qui e tly. 
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Case No. 149 ~ _ , v..,u.<:: 
!•·· , "t-'"-M~ (~ "'"~ t.!IV l)il.l(l' ~.n~ , """l-'"""1; .,.,_ \JVIA""il- of ,·xe'> - ~lttJ.J;;~T·<. c.t>l< S.J 

C ontributor · The University o( Texas M . D. And<-rson Hospital 
for Cancer Research, Houston, T exas 

V. L . (M. D. A. B . 116, 645) Fema.lc - Wiute-16 {1951) 

Clinical History 

This young scl:.oolgi rl consulted a physician because of aching >n the 
lef t ch .. st assoc.ated wilh ~hortne~s of breath, present for one week. 
Pain was n'ade worse by excruon, coughing. and sneezing, but 
hemoptysis was denied. A n early morning cough was he r on ly 
symptom aparl from chest pa.l.ll, and weight loss had not occur red. 
There was a past histor y of pneumonia. Her grandmother, one 
uncle and two aunts died of c ancer A chest x-ray mad e by lbe 
physictan revealed a large m a ss in lbc left chest , and she was re 
fer t"e d for t r eatment. 

' 
Physical Findings 

On admusion, six weeks after the onset of symptoms, a well developed 
a dolescen t g1rl wa s examined who did not appear ill. The chest was 
c le a r to auscultation . There was a Z em . fil'm , nodular mass just 
a bove the left clavicle. 

Laboratory Findings 

Serology was negative , and the urine analysis was normal. RBC 3. 25 
million; Hgb. 8. 8 gram~; WBC , 7 550. Di fferential· s egs. 68; 
lymphs 25; momos 3; s'abs. l. j uveni l es I ; eosl nopbiles I; bases l; 
hypochromia, Rouleaux-formation and anisocytosi s were not.cd jn the 
peripheral blood smear. 

Clinical Course 

FolloWlng bi opsy of a cervical lymph node and e s tablishment of the 
diagnosis , the patient was treated bri eUy w1th roentgen- ray therapy 
t o the ches ~ and neck. She then rurused fu r ther trea.!ment, roturned 
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home with h er parents, a nd died 18 months (allowing onset of 
symptoms. An autopsy was not per(orme d . 

Gross Pathology 

A biopsy specimen of cervtcal lymph node cons1sled o( two round 
grny1sh-white m asses o£ tissue measuring 4 x 2.. 5 x 3 em. in size. 
These nodules were adherent to e a ch other, and on cut section r e
vealed a (i rm homogenous, grayish-white tissue showing no evi
dence of necrosis . 
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Case No. I SO 

l_t.-rn;;c~ ~lull:: '\,\~1\.~ Of 

Contnbutor: Department of Surgery, University of Chicago 
Clinics, Chicago, Illinois 

M.K. (141, 111) Male- Whtle-lO months (Nov. '51) 

C linical HlStory 

The patient was said to have been well until the age of seven months 
when he CirsL experienced a g eneralized skin rash accompan1<1d by 
fever. He improved somewhat after being treated with aureomycin. 
In July 1951 (age 16 months) a mass was found over the left scapula 
and x-rays revealed an osteolytic scapular lesion. At that time the 
patient again had fever with a generalized rash and anemia was nole<i. 
The =ass was excised, following which a transient improvemcnL oc
cw'rcd. In Sep tember 1951, fever and rash reappeared. X-ray 
survey then showed additional dcstruchve lesions 1n the rtght !Mum 
and the base of the skull. Followtng exciston of the iliac lesion and 
x - ray therapy to the skull lesion, a transient improvement was again 
noted. Tn October 1951, the patient's symptoms returned and he 
was more severely anemic. He received several whole blood trans 
fusions and was subsequently transfer red to thls hospital. 

Physical Examination 

On admission to the hospital in November 195 1 , the infant was 
febrile and h ad petechiae over his enti.J:oe body. Splenomegaly and 
hepatomegaly were marked. 

Laboratory Findings 

Hemoglobin 6. 5 Grn. ~.; R:SC 2. 67 millions, WBC 16, 550, platelets 
138, 000 and reticulocytes I. 4%. 
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Roentgenological Examination 

Osteolytic defects m each lliac bone , the left scapula and the 
occiput. 

Treatment 

The iliac lesions and the spleen were treated w1th x-ra y. T wo 
doses of radioactive phosphorous were given. Following this the 
patient was star ted on ACTH with a decrease in pulse rate and (ever; 
however, it was soon necessary to discontinue the cb:ug because of 
leukopenia and the (allins plate let count. After discontinuing ACTH 
the pulse rose and the patient became febrile . With a platelet count 
o£ 11 ,000 a splenectomy was performed in Jnnuary 195Z. The pa
tient received lZ, 000 cc. of blood during operation and in the next 
l~ hours. 

Subsequent Course 

Following splenectomy, a s pectacular improvement occurred. The 
patient became afebrile, alert and active. The skin rash was markedl y 
reduced. Since discharge the patient has been followed in 0, P. D. 
Hematologic studies remained normal. Fever and rash have been 
absent. t\o new bony lesions have appeared. The liver has re-
turned to normal s1~e. At the present time, the disease appears 
to be in a state of compl ete remission. 

Cross Fathology 

The spleen was stated to have been symmetrically, greatly enlarged 
with a uniform, smooth cut surface of a tight brownish-red color. 
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DR. TAYLOR: It is my pleasant task to welcome you this afternoon, 
and to introduce to you the Moderator and the Panel Speakers who will 
conduct this, the 8th Annual Pathology and Radiology Conference. 

Dr. Hugh G. Grady, who is Director of the American Registry of Path
ology of the Armed Forces Institute of P a thology, will act as our Moder
ator. 

To those of us in_ pathology and pediatrics, the name of Dr. Edith L. Pot
ter is well-known through her excelleot book on Pediatric Pathology. Dr. 
Potter 1s Pathologist to the Clucago Ly-ing-in H osplt.al, Consultant to the 
Armed Forces Institute of Pathology in_ Pediatric Pathology, Associate 
Professor of Pathology at the University of Chicago. She will present 
the pathological aspects of our cases. It is a genuine pleasure to have 
Dr. Potter w1th us. 

Our second Panel Speaker is Dr. Frederic N. S1lverman, Assistant Pro
iessor of Pediatrics and Director of the Radiology Department of Child
ren's Hospital, Cincinnati, Ohio. He of course will discuss our cases 
primarily as a radiologist; however, Dr. Silverman is well-known as 
a pecUatrician. 

It was not the intention of the Committee to choose cases to confound you, 
but rather to select cases that would .provide a nidus for discussion by the 
Panel Speaker s as well as by the audience. I am sure that Dr. Grady, 
Dr, Potter and Dr . Silverman are all hop eful of having questions and dis
cuas•on from the audience. 

In duect.ng your .questions to them, please use the microphones which are 
pTOVlded in each aisle. This afternoon's program is being tape-recorded; 
so in asking questions, please give us your name, as it Wlll be helpful 1n 
echting the materia l later. 

I wa.nt to congratulate the members of the Comm1ttee on their choice of a 
most 1mportant and timely topic for today's session-- namely, Tumors a£ 
Infa.ncy and Childhood. 

I shall now turn the program over to Dr. Grady, our Moderator. 

DR. GRADY: Thank you, Dr. Taylor. In this afternoon's Pathology 
and Radiology Confe"rence, we have ten cases to cover, and I believe we 
will have ample time to do so. Dr, Russell's choice of shrimp at lunch 
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was so good that we ha ve gotten a slightly late sta.rt. Despite tha t, 
awe~elr; 1 think we can hold .pretty closely t o QUr schedule. We will try 
to bav.e t.he meeting over at approximately 4 . 30 P.M. 

A~ Dr. Taylor told you, there are microphones available f or questions from 
the floor, and after the discussi on of each case, there will be an opportunity 
lo direct questions to either or both of our Guest Conductors . Let m ere
iterate his admonition that when you have q uest i ons , you st;Lte your name 
and city and the question as clearly as pos·sible - and I am quite sure our 
t-Iro experts will furnish you a ver y i lluminating reply. 

Now, before we ·start on the ca ses, the discussions of which will be con
ducted by Dr. Silver man a s a radiologist, and Dr. Potter as a pathologist, 
Dr. SUvel'm"Jl has a,sked for a few minutes to s peak of some of the general
ities that a r oentgeno logist meets in the problem of pediatric tumors. · Dr. 
Silverman. 

DR. SILVERMAN: Thank yo u, Dr, Gr ady. It is a genuine pleasure to 
have the qpportunity of participating in todsy's Conference, and I wish to 
express my a!'ppreciation to the South Centr~Section of the College of Amer
ican Patho'logists, The University of Te.>:as M . D • .Anderson H<1spital for 
Cancer R.esearch, and the Postgraduate School of Medicine for making it 
possible. 1 am especially pl.eas ed because this Confe r ence brings together 
practitioners a£ several fie lds of medical endeavo r - pathologist s , radiolo
psts, and pediatr i cians. Rega-rdless of ou.r. devotion to our p articular dis
cipline, we are all primarily physicians, and by chance or by design, ot:.r 
efforts are invariably t ranslated into Ll-,e field of patient welfare; so we 
have a solid meeting ground, not only today but whenever our several paths 
may eross. 

lt is entirel)( proper tha t an afternoon. of thls stimula ting Symposium be de
voted to Tumors of Infancy and Chil dhood. i're have ceased to l ook upon 
ciJlce,r as a geri a tric problem. In 19 30, cancer was not listed among the 
first ~eo causes o f death. in the 1-to- 14-year age gr oup; in 1950, it ranked 
second in cause of death. (ro.m disease, being exceeded only by respiratory 
dis,eases, and th e greatest killer of a ll, accidents . ln the 5-to-9- year 
age group, cancer rated first a s the cause of death from disea se. 

To put it another way, in 1930, 1 of 5 0 children. between the ages of 1 and 
lA died of cancer; in 1950, 1 of every 9 dea ths i n this age group was 
caused by cance r . 

Among the reasons for this tremendous i ncrease, we can l'oint out two fac
tors: 1, the .reduction of infant m ortality has greatly increased the popula tion 
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at ruk. There are more babies and children alive now through improve
ments lD obstetrical and neo-natal care, control of nutritional disease, 
and particularly control of infectious diseases; Z., improved methods of 
diagnosis have given us the facility to recognize cancer wluch we d1d not 
have before. This latter factor carries as a corollary hopeful therapeu
tic imphcations wluch appear in the background even in the exclu.sively 
diagnosllc exercise in which we are engaging at this Conference. 

The appllc:ation o( roentgenological diagnostic: techniques and reasoning 
is my pleasant assignment today. It will not matter how close to or how 
wide o£ the mark I come in the cases to be presented. The diagnoses 
are known to the pathologists, treatment has been instituted, or the 
patient has succumbed to his disease. The impress ions and exper
iences each of us can garner here do matter, however, even though the 
condltions are somewhat unusual. -

In practice, we do not know m advance that the patient has a neoplastic: 
disease, as we do by the very nature of this Conference for the patients 
to be described today. I imagine one purpose of our meeting is to make 
115 appreciate that any patient may have cancer. Nor do we have avail
able at the time of roentgen exa;:;:;TnaUon a gross description of the tumor 
or information concerning the nature o£ therapy. Instead, we are con
fronted with a child, per haps with a mass in the abdomen as in so many 
of the protocols in this sertes, with an inc:ompl ete history and laboratory 
procedures which, if undertaken, have not yet been reported. We must 
then seek out the mass by various applications of roentgen techniques, 
def'lne its size, its location, its effect on adjacent or remote structures, 
ils radiologi c characteristics - and, i£ possible, lis site of origin; then, 
with completi on of the history, knowl edge of the findings on physical ex
aminatton, and results of laboratory tests, we can attempt to bracket 
the mass Wlth this combined information and of fer diagnostic probabil
ities. Occasionally we can achieve what Sosman has called "the first 
degree o( certamty'' on a single facet of the total picture -- we are abso
lutely certain. More frequently we recognize the second deg'fee of cer
tainty-- we can say "probable". Occasionally we have to admit the last 
degree of certainty 1D the !ace of all available i n!ormation -- a rad!ologic 
diagnosis cannot be made. 

It is our responsib1hty to present as strongly as possible a spec:i£ic diag
nosis when the situation warrants, as well as to refuse to be forced into 
a diagnosts wben information of a diagnostic nature is not available. With 
expenence, we learn not to get along with less diagnostic: information, but 
to extract rnore diagnostic information (rom a given set of observations. 
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Certain data, reilecting experience , do not appear in a roentgen film. 
For example , the nature of a tumor may be suggested more by the age 
of the patient than by the roentgen features. May we have the first 
alide, pl ease? 

This slide is one taken (rom the current edition of Schintz, and repre
aents the findings of Geschickter and Copeland on various types of bone 
tumors in different age gro ups. Now the only point I wish to make 
here is that lllformation which may not be available on the film may 
lell us that a child six years o( age wo11ld be much more likely to have 
a Ev.ing's tumor than a child sixteen years of age , in whom the tumor 
would more likely be an osteogenic sarcoma - - and the converse is 
true for the sixt·een-ycar-old child. 

In alLage groups, we see the several types of t u.mors; but the fact 
that we know a child is o f a given a ge permits us to take certain lib
er ties in weigh ting the probabilities. Statistical information of this 
kind actually is a part o( roentgen diagnosis , because roentgen diag
aosis is part of physical diagnosis. In medical school, it is still 
taught that physical diagnosis is a combination of tnspection, palpa
tion, l'ercussion and auscul tation. E ach modality has tts special 
proUciency to establish a diagnosi s based on one form of examination 
exclusively. The use of the x-ray is a part of inspection-- I like to 
call it "perspection". For all its usefulness, however, it cannot be 
appliedTridcpendently of the other t echniques of diagnosis. C ombined 
with other information, it is a mighty weapon in the battle agains t dis
ease. I hope to be able to apply these principles of roentgen diagnosis 
in the cases to follow. 

DR. GRADY: Thank you very m uch, Dr. Silverman. Now Dr. Pot-
ter bas a few comments to make before the formal program begins. 

DR. POTTER: My comments are extreme! y brief because I am 
aruciou.s to get on to a real discussion of the material that has been 
selected for this afternoon. 

We have in the field o£ childhood tumors a specific group which is 
characteristic of this general age period except for the rare precocious 
tumor o! the variety generally found only in adults. It is interesting 
that when Dr. Wells several years be£ore his death m ade a survey of 
truly congenital malignant tumors, be was unable to lind any proven 
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carc1noma s. He discover ed some ZSS cases of pres ent-at-birth lumo!"s 
that c ould b e conside r ed definite ly, probab ly, or possibly malignan t . Of 
definite ly malignant t umors, h e found on1y 66 cases, a ll o f them fr om 
mesoderma l derivative s. This would seem to 1ndicate tha t t umors found 
at butb are a result o £ some s pecial set o f circums tances . The olde r an 
in<hvtdua l becomes, for the m ost part, the longe r carcinogenic a gents 
may have had an opportunity to act. The older we get, the farther away 
we are (rom o ur ori gins . and the more effec tive is any e nvironmental 
disturbances to which we hav e been exposed. Howe ver , even during 
the brief p e riod of intra-utertne life , ther e may b e certaJn environment 
a l dis turbance s . In the very small infant, tumors o ccur whic h are 
found in increasi ng n <nnbers up to th e age of four or five years; i n 
the p re-pubertal period, there i s some d ecrease in the incidence of 
tumors, wtth a subsequent increase as we get to adult life with its 
variety or t umors. 

Where to dra w the line between malformations and true neoplasia i s 
often a n extremely difficult thing to do , and in our discussio n of the 
first two c ases, [hope to bring o ut this point , and to show some t umors 
on the screen that we were unable to incl>Idc in your s ets. 

The ones that arc included in thts afternoon's session may s e em a lit
tle obvious and not to p r e sent the diagnos tic problems to whic h you a re 
accustomed in s essions s uch as .this ; but I have £ o und tha t in tu mors 
of this age group, if on.e p erson doesn' t know the significance of the 
histologi c patte rn, the chances are nobody knows; s o we tho ught 
there was more to be gained by a brief survey of the entire problem 
than b y pres en ting a few rare diagnost1c problems for whi ch a defin
ite answer p roba bly c o uld not be given. 

Or. Gr ady, if we may go a h ead with our pr esentation, let's a ll have 
a good lime. 

DR. GRADY· Thank you , Dr. Potter. Here is our fir s t case. 
And, by the way, these cases, as numbe r ed, are p a r t of the r egular 
series of cases in the Educationa l S lide Se t Service. 
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Case No . .l4"f J) 

A white male chi ld 2 -1/Z - months old, stopped urinahng and defecating 
approximate ly 36 hours before admission to the hospital. He had been 
on sulfa drugs for an upper respiratory infection. Birth and neo-natal 
hiawry had been uneventful , and developmen,t had been normal, Rec
tal examination revealed a large, hrm, extrins1c tumor lying anterior 
w the coccyx. The tumor measured 5. 4 x 4 x 3. 6 em., possessed an 
uregular, smooth surface , and on cut section, a variegated appearance 
wtth several types of tissue being identified. 

DR. SILVERMAN: May we have the slide of the tabulated diagnoses 
of the radiologists, please? 

• Tabulated Diagnoses of Roentgenologists 

Teratoma 10 

You w11l see that the radiologists agree completely with the diagnosis 
of teratoma, which 1 think is entirely borne out by the radiologic (ea
tures in the case. 1 do think that from the cllnical history one first of 
all would want to make certain we are not dealing with obstruction of 
the urtnary tract; there is a bit of 11red herrt-ng" tn the sulfadiazine 
treatment which the child received. Occasionally, we will get urinary 
obstructlon by sulfadiazine crystals. First slide, please. 

This first shde is of one of the films which was not reproduced for the 
seminar, and shows a mass - a large mass - in the abdomen which 
probably represents a distended bladder. ln a female c.hild, a mass 
of this type with the same story would raise the question of hydrometro
colpos. This, of course, was answered by doing the cystogra m and by 
catheri:ung the bladder, when I am sure this particular mass tended to 
disappear. 

The radiologic features wruch permit a diagnosis of teratoma are based 
on the position of the tumor mass lying .in the pre-sacral region where 
we see a large numb ell of sacrococcyxgeal or pre-sacral teratomas, and 
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also by the actual1dentification in the lateral projection of bony ussue -
not just calcification, but bony tissue. l( we look clos ely at the lateral 
projection, we can see actual bone formation with cortex and medullary 
structure. This is a clinical photograph of a chi ld who has a more com
mon type o{ sacrococcyxgeal teratoma, where a large part of it extends 
outside into the buttocks. T he next slide, which is a radiograph o( the 
same child, shows the large soft tissue mass with the telltale dental 
structure which lies in this region. The i dennfication of the i!Hferent 
densilles of bone, or teeth, and even the radiol ucency of fat will permit 
an uneqU1 vocal radiologic diagnosis of teratoma. 

DR. GRADY: Thank you, Dr. Silverman. Dr. Potter? 

DR. POTTER : The problem of teratomas in the small child ac-
tually is only one of decuion as to what their relallonship to other neo
plasms or maUormations may be. I think there is practically never a 
real di{ficG!ty in the histologic diagnosis any more than there is in the 
radiologic d1agnos1s - in fact, probably much less. But we do have a 
problem as t o where to draw the line between an accessory part or a 
conjomed twin, and a teratoma. We a lso have an interesting inter
relat1onship to adult tumors . !n the pathologists' list o( diagnoses, 
only one said dermoid cyst. Dermoi d cysts usually are lim ited to the 
adult, and are cystic structures lined by squamous epithelium filled 
with the debri s that is t he result or the desquamation of epithelium 
and the secretion of the glands accessory to the skin. The following 
slides show s ome of the variations be twee.n twining, double monsters , 
and actual teratomas. 

The rust slide is a photomicrograph o£ part of the tumor in the set of 
slides sent to you. In the set 1 received, there were severaL sections, 
and 1 am not sure whether or not all of yours had such good bone and 
good teeth i n them; but wo have as one of the frequent components of 
teratomas of the chi ld and or dermoid cysts of the adult, unusually 
well developed teeth that often have all of the detail of no r m al teeth, 
Here in the upper left hand part of the section, we have what apparently 
is a salivary gland commonly found in association w1lh teeth, p robably 
because of the close as sociauon in the body. Over the surface of th1S 
particular part or the tumor is squamous ep•thelium with the various 
elements normally found in the skin. 
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The next section is one from an adult dermoid in which there was an 
unusual amount of solid tissue, and this particular structure interest-
ed me especially. This is an attempt at the development of an eye. 
\Ve see the same typ e of neuroblastic tusue here that we will see later 
m one of the other cases. Here is a layer full of pigment -- an attempt 
at the production of a choroid coat; then, in addition, there is cart1lage. 

In the teratomas present at birth and in the adult, there 1s often a large 
amount of gllal tissue. 

The next slide is another type of tumor. This is found only as a twin. 
We have a ll degrees of lack of parts from the conJoined twins (the typi 
cal Siame se monsters where we have two complete individuals joined 
only by a union of soft tiss ue) through those where one part is para&itic 
to the other, to the final variety in which there is no communication be
tween the two, with this so- called acephalic, acardiac monster being a 
second twin . 

• The next one is a still more amorphous mass which could be considered 
a te.ratoma attached to the placenta.. Thls sort of thing also invariably 
is a twin, and gets its blood supply as a result of the circulation estab
lished by the opposite twin. It is composed only of an irregular mass 
of bone, cartilageJ connective tissue. mu$cle and fat. 

The next sllde is an exam-ple of - shall we say, a teratoma, or is it 
again an abortive attempt at twining? The mass on the back o( this 
child with a finger-like appendage is not unUke the one in the case un
der discussion, being composed o( several idel'ltifiable tissues. There 
were no teeth in this particular tumor, but there were various types of 
glandular tissue , something that resembled gastro-il'ltestinal epithelium, 
and many o£ the other tissues that we find in teratomas. 

The next slide is an example o( the so- called epignathus. 
teratomas present in any part o( the body, and here is one 
the pharynx, extending out through the buccal cavity. 

We may have . 
arising from 

The nexl one is a most unusual case, and is somewhat Uke the tumor 
that we have today. This was removed from an 18-month-old male 
child, and received 1ts blood supply from a branch of the renal artery. 
A diagnosis was made on x-ray by finding long bones, a well-developed 
spine, the base of a skull, the x-ray pict11re resembling to a remarkable 
degree the skeleton o£ an anencephalic monster. You can see the var-
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ious parts that were isolated after the capsule was removed. There 
is t he head portion and the two upper extremities , each with long 
bone s representing humeri and smaller ones representing radius and 
ulna, with digits - and her e are the two lowe-r ext remities. The n ext 
slide is a sagittal section through this tumor in which you can see a 
tairly well-developed spine. Here is the base of the skull - and this 
mass, which on first ex.amination I tho ught to be a large blood vessel, 
actually is gastro-intestinal t ract filled with blood but with a comp lete 
development of all coats, even to the nerve plexuses in the muscular 
tissue. 

The next slide is of an even mor e remarkable case which came from 
Temple University, with these fiYe structures removed from the brain 
or a new-born infant. The act ual photograph sh.ows, as yo u would ex
pect , what appear to be abortive embry os , and yo u se.e an unusual de
gree or bone development. These were all only from 1 to 2 em. in 
l ength, but there. i s a remarkabl e miniature spinal column - here, an
othe r one with l ong bones with various other part.s of bones present. 
F ive of them' i solated out of the cranial cavity of an infant! 

T he next s lide shows another teratoma in what is th e m ost comm on 
location - the lower ·end of the spine or pelvis - and is similar to the 
s lid e Dr. Silverman d e monstrated. Many teratomas, instead of be
ing limited to the abdominal cavity, extend out through the pelvis or 
are part of the lower end of the spin e. These mus t always be differ
entiated £rom meningioceles. 

The next s lide is another in the same general location which has been 
removed from the body. The next s lid e is a cross section through this 
tumor. It is m ade up very large ly o£ glial tissue, but with additional 
elements from the other g erm layers . 

Here· is another example o f the histologic structure of these tumors -
an inter·mixtur e of connective tissue, muscleJ m ucous and serus 
secretion of glands, and so on. The next slide shows a =ass of bone 
with the glial tissue w hich m a ke s up such a large part of these tumors; 
and the following slide is a t umor of the thyroid (this i s the mos t com
mon locatio n of t eratomas in small c hildren, next t o those of the end 
o[ the spine). 

T.he next slide is this tumor in cross section , all e lements identified 
·on mi croscopi c examination - and the next one is the external appear· 
ance of the same tumor with the opposite lobe of the thyroid visible 
in this particular part. 
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The next slide shows a most u.nus ual location for a teratoma - - on the 
back of the skull. This originally was believed to be a mening>ocele 
but proved to be a typical teratoma, illust rating agatn that m any of 
these arise in the midline or from element s that come from the mid
line, and again we come to the question of what teratomas are -- are 
they abnormally developed germ cells present in the germ tract near 
the center of the emhryo, or are they completely unrelated structures 
present in certain parts of the body which, either before birth or at 
some later date, begin their abnormal development? 

DR. GRADY: Thank you very much, Dr . Potter. Are ther e any 
questions from the floor about this ca se ? 

DR. ANDUJAR (For t Worth, Texas): I'd like to ask Dr. Potter 
three questions: (1) is a dermoid cyst a teratoma; (Z) are teratomas 
substantially '}"aplastic - in other words, are m any o( them (if any) be
nign; (3) do you see adult primary sexual cells from the opposite sex 
of inlant? For example, I thought this s lid-e showed structures which 
were endometrial - and yet, 1t's a male infant. I'd like Or. Potter's 
comment on these three points. 

DR. POTTER: I do believe that a dermoid cyst is a teratoma-
it's a modified form o£ a teratoma, but you see all degrees o£ cystic 
development, and the only reason we apply the term "dermoid i s be
cause o£ the over - development o( the e lements arising from ectoderm. 
You always have the so-called nipple or nubbin in a dermoid in which 
you find multiplicity of cell structures. 

I think we have almost never identified anything related to the develop
ment of the mull:erian system of the opposite sex. We have seen 
relatively (ew teratomas in newborn infants in which there was any
thrng other than a mer e suggestion of fallopian tube; occasionally you 
do rind something which makes you dubious as to whether you should 
call il an attempted development of choroid plexus, odd as it seems, 
or fallopian tube. I have never seen the typical development of the 
three types of cells that normally line the fallopian tube, and as far 
as l know, in our material we have not seen derivatives of the opposite 
sex - but there is no reason why this could not occur. In the early 
stages, you have mullerian duct and wolffian duct in both sexes, and 
there 1s no reason why tissues in the teratoma should be brnited to 
he speciCic sex of the infant. 
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As to the question "Are teratomas anaplastic, or do you find any be
nign forms?", Dr. Novak says in his textbook that all teratomas of the 
adult are potentially malignant . I trunk that is open to some question, 
because c:ven though they may he potentially malignant, they certainly 
are not all actually m alignant . When you find n euroblastic e l ements, 

' wbich occasionally you do in adult teratomas, he felt that those especial -
ly were apt to be malignant tumors, and he makes the statement that all 
solid teratomas of the ovary, as distinct from dermoid cysts, should be 
treated as malignant tumors. It has not been our practice to do so. 
Dr. Grady, what do you think about that? 

DR. GRA DY; We have a number of solid teratomas which I am 
convinced are benign, both histologically and on the basis of their 
clinical behavior. 

Axe there other ques tions? 
pathologists~ 

I£ not, we will show the diagnoses of the 

Tabulated Diagnoses of Pathologists 

Teratoma 
Dermoid cyst 

4S 

We won't be qnite as unanimous as we go along -- a vote of 45 out of 46 
lor the same diagnosis is most unusual. 

We will now go on to the second case. 
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Case No. 142 

A wlute male, three years of age, when examined by a physician be
cause of an upper respiratory infection four weeks prior to admission, 
was found to have an upper abdominal mass . The patient was asymp
tomatic insofar as the mass was concerned, and had a normal develop
mental history. There were no prominent findings other than the 
presence of a vtsible, soft, bulging, non-tender nudline ep1gastric 
mass. On d eep palpation, the mass felt somewhat more firm , had 
a smooth convex surface, and extended deeply into the abdomen. Its 
size was estimated to be 14 x 10 x 11 em., with a rounded lOferior 
margin, having no distinct edge. 

DR. CRADY: I believe we have a radlogram on this case - two 
views. This is the gross specimen which was removed and which 
actually measured 11 em. in diameter and weighed 335 grams. 
Dr. Silvermc:D? 

DR. SILVERMAN: 
noses, please? 

May we see the slide of the radiologists• diag -

Tabulated Diagnoses of Roentgenologists 

Hepatoma 
Hemangioma 
Hamartoma 
Cyst of liver 
Primary carcinoma of liver 

4 
3 

The radiologists were m agreement that thls was a tumor of the liver. 
l think all of us were very much impressed by the gross pathological 
findings. To me, this case epllomizes the problem of a child with a 
mass in the abdomen, and with the availab le roentgenologic mforma
tion, we have no basis for diagnosing the tumor, let alone saying it is 
a tumor of the liver . We saw this mass lying in the upper central 
abdomen, and with a mass of this type, I think we would want a fur
ther roentgenolog1c examination to localize it and to relate it to var
lOUS intra-abdominal organs; only then would we be jusbfled in 
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attributing il to any one orga~. Then, after we find it in a particular 
organ, we may hazard some guesses as to what it might be histo 
logically. 

One of the lirst things we like to do when confronted with a child who 
has a mass of this type in the abdomen is to do a n intravenous pyelo
gram. Certainly the kidney tumors or tumors related to the kidney 
(adjacent lo the kidney) are among the most common causes of intra
abdominal masses, and on a statistical basis alone, we would like to 
identify or eliminate that possibility. We do not have information with 
respect to such an examination in this child. 

Secondly, a barium- enema study is a very rapi d way of recognizing 
displacement of portions of the bowel wluch may give us an indicabon 
as to where the mass arises. We prefer the barium-enema study 
first, because the gastro-intestinal senes takes a longer period of 
time and may preclude a satisfactory evaluation of the large bowel 
due to r etained barium in the sma ll bowel • 

• 
We then like to follow almost immediatecy with an upper gastro-intes
tinal series. With all this Wormation, we beheve we can generally 
11crack11 a case such as this. In a case as demonstrated here, 1 th1nk 
we might also have done a gall bladder examination, just to identify 
the p os ition o( the liver and to deter mme whether or not the mass lay 
within the liver. 

Let me show you a few shdes of other cases to indicate the types o£ ex
amination we like to do, and how they give us m!ormab.on. Here is a 
cluld who came to the hosp1tal with a large mass in the abdomen, found 
as an incidental obser vation while bathing the child. That's the usual 
story, of course, o f the Wilm ' s embryoma, or the neuroblastoma. The 
mass is seen 1n the right s1de of the abdom en and cannot be acc11rately 
distinguished from the liver itsell. lt a ppears to displace the gas 
filled loops of bowel downward and to the left. The next slide is an 
excretory urogram which shows that the mass is not 1ntrinsic lll the 
kidney. The pelvis on the right side is slightly enlarged, undoubtedly 
due to extrinsic pressure; but there is no distortion and no s ignificant 
degree of displacement. These two facts tend to rule out either the 
kidney itself or lhe immedtaLely adjacent organs, such as the adren.al, 
as the basis for the intra-abdonunal mass. Next sli de, please. 

In the b arium-enema study, we find that the splenic flexure of the colo~ 
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is in normal position, but that the transverse portion of the· colon and 
the hepatic ilexure are displaced downwa:rd and ~o the le£t. This type 
of displacement would occur almos t entirely ',ivi th a tumor arising in 
the liver or adjacent to tbe liver . The chil d was explored, a tumor 
was found which grossl y was thought to be very vascular, and a diag
nOSiS of hemangiobl astoma was offered by the surgeon who had pre
viously seen a hemangioblastoma. A biopsy was taken with great 
trepidation and the child was sent home, the feeling at that time being 
that the child had nothing to benefit even by radiation - so the child re
cei.ved n.o t reatment. That was in 1946. · 

Next slide, please. This is "a follow-up examination. In 1947, the 
child came back, looking quite healthy and showing some calcifi cation 
in the abdomen in the region where the mass had been. The shadow 
of the liver edge has mov ed upward, as you wi 11 note. 

The next slide is a film taken just two months ago, when we had called 
the child i.lt ior further follow-up examination. He i s clinically well 
and shows rather massive calcification in the :region o{ the tumor mass. 
The pathologic diagnosis of the biopsy material was hepatoma. 

Now, I think in the case in our p rotocol, pres ented here today, the 
radiologists may offer any sort of diagnosis so fa r as the nature of 
the tumor i;; concerned. The nature of the tumor is going to depend 
entire! y on the e valuati_on from the histologic sections. I think that 
once we localize ·u in the liver, i£ our experience has been that hepa
tomas are mor"e· common, we are going to say hepatoma; if our ex
perience has been, as the surgeon' s was, that hemangioblastomas 
are more common. we might say hemangioblastoma .. 

1 would like to point out t hat other intrins i c abdominal masses may pr o
duce displacements somewhat similar to this, and that they can_ be dif
fer enti a ted by the careful a p plication of roentgen techniques. 

May I have the next slide, please? Here 1s a child with a large mass 
in the abdomen. The child came in emaciated, vomiting, with a tense 
mass filling the abdomen - - the stomach is displaced upwards. Next 
s lide,p lease. An intra-abdominal tu=or was suspected. A bari um
enema study was done, following a pyelogram; the pyelogram showed 
the kidneys were not involved. The film here shows the transverse 
colon and the hepatic flexure and even th,e splenic flexure displaced 
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downward, whereas the stomach is d1splaced upward. The mass ap
parently lies largely in this region. Next, please. When the upper 
gastro-intes tinal series was done, we found this tremendous enlarge
ment of the duodenal loop as is seen in adults with carcinoma of the 
pancreas. In a child of course we do not see this condition. On the 
basis of this him and the others, we thought we were dealing with a 
tumor mass arising in the pancreas. The most common tumor mass 
is a benign condition, a p s eudo-cyst o( the pancreas. 

Next slide, please. This is a lateral projection of the s ame child, 
showing the upward displacement o( the stoma ch, and the pull on the 
!irst and second portions o£ the duodenum. Next slide -- here is the 
tumor mass in the child. This was an extra little sac fil led with !IU1d 
that seemed to dissect off the area. The next slide shows the main 
tumor mass from a slightly dir£erent angle - the gaU bladder can be 
seen here. 

I am afraid the next slide i s not going to show very well, and we won't 
spend muclttime on it . l want to point out, however, that a knowledge 
of the bas ic anatomy of the peri toneum ~d of the intra-abdominal con
tents is tremendous ly rmportant in determining the site and origin of 
these twnor masses, whether they be benign or malignant. 

My personal feeling in the case presented today is that I would be in
clined to call this a hepatoma, because my own experience has been 
that intrinsic tumors of the liver in childhood are hepatomas. Dr. 
Andersen' s report o£ the Babies' Hospital senes had a fair number of 
meaenchy·momas, whatever that is. However. as a radiologist. I 
would not know what a mesenchymoma is , and 1 would not want to be 
motivated at all by the description of the gross pathology. 

DR. GRADY: 

DR. POTTER: 
please? 

Thank you, Dr. Silverman. Dr. Pot ter? 

May we see the tabulated eli agnoses of the pathologists, 

Tabulated Dia11noses of Pathologists 

Hamartoma-hepatoma 
Fibro-cystic dysplasia 
Cirrhosis (post necrotic) 
Other 

l6 
8 
3 
9 
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As you will see, there was fairly good agreement among the pathol
ogis.ts tha t this was a hamartoma or a hepatoma. The term " hamar
toms" has been greatly ovel'used in past years, r think. In 1904, 
1\.lbrecbt coined the terms "choristoma11 and "ham artoma11

, a 11 choris
toma" being a mass made up o£ tissue undiffexentiable from that found 
within a normal organ but found in an abnormal location (that is, .so
called adrenal rests in the pancreas or the spleen·, masses of thymic 
tissue found in the thyroid, a nd others much mor e widely displaced 
than that) - then he used the term "hamartoma" for a relatively ab 
normal differentiation and development of some part of an organ. He 
includ.ed a ll the lymphangiomas, hemap.gi omas, nevi, the tuniors found 
in Von R ecklinghausen's disease , and the fairly common tlimors o-£ the 
liver under this general beading. 

Now, these all vary ·cons1derably in the degrees. of difference and. sim
ilarity to the tis ·sues from which they arise. Perhaps we would do bet
ter if we were a little more specific in our t erminology, ins tead of say
ing a "hamartoma" of an organ. In the case und.e r discussion, it is 
easier to say " hamartoma" than it is to be more specific, because of 
t(le variety of tissues found in differe.nt ar~:,_as. That is probably as 
good a term as we can use. 26 out of the total 46 believed this t o be 
one of the tumors that fall l n that group. 

One thing of special interest to me in this case was its resemblance to 
certain degenerative d i sturbances in the liver. We are becoming more 
and more concel'n.ed with severe liver disease i n the newborn i nfant and 
in small children. I h;Lve seen a couple o f b<')bies who had phenomenal 
necr osis ot'the liver., and had they survived, it would have been very 
easy to think that they might have had a reparative process producing 
a. lesion q_uite similar to the one we ha ve in_ this particular tumor. Now, 
whether or not any of these children have survived, I do not know-- I 
have not been able to get follow- ups on them. But 1 have seen a couple 
of biopsies in which there were only small i slands o( liver tissue left, 
with necrosis so marked that one would feel H impossible for the sec
tion to be a biopsy. 

Polycystic disease is another interesting thing, and I put in as part of 
the first group of s lides (may we have the first slide, l'lease?) relating 
to the tumor under di scussion, one showing. islands o£ fairly normal tis
sue, well differenti ated except that there are almost no areas identifiable 
specifically as por tal tri ads or central veins in the liver tissue -- and in 
the loose edematous type o£ tissue that separates these islands are struc
tures which bear a strOI)g resemblance to proliferated bile ~ducts, as if 
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there had been an overgrowth of bile duct tissue into this loose connective 
tissue. That is what we gel in so-called cystic disease which so common
ly accompanies polycystic kidneys. On rare occasions, we find it alone. 
Recently 1 had a section s en t m e (rom the southwest in which there was a 
Inion not unlike the one seen here, exc ept that there were slightly more 
bile ducts. The conclusion was reached that probably this represented a 
cystic disease of the hver with no dilatahon or the ducts and with great 
overgrowth. 

The next sbde shows one case of prolifera tion or the bile duct s associated 
with polycystic disease or the kidneys in which the entire liver, a lthough 
not appreciably enlarged, showed a pattern comparable to the one in this 
parbcular secbon. The following slide is one in which there is propor
tionately m ore liver tissue and less involvement of the biliary a rea s . 
Again we have a dense overgr owth or c onnective tissue with bile ducts 
through it, so that there is s ome resemblance of the tumor that we have 
under discussion to tlus generalized hepatic involvement --but the one 
great differen .. e i s that apparently the tumor with which we are dealing 
was an isolated par t or the enh:re organ, that it produc ed a marked en
lar gement, and that it was separate and distinct from the remainder of 
t.he live r tissue. At the time of operation, this tumo r bad been care
htUy dissected out, and as the surgeon was about to make the fina l sev
ering or the vesse ls of the tum or from the liver, a large vascula r channel 
was suddenly opened u p and the child became exsanguanated before the 
vessel could be ligatured and before blood could be g iven; so the out
come of this case was a very trag~c terminal exsanguanating h emorrhage. 
In the microscopic secbon o( the tumor, however, there are practically 
no large vascular channels. 

The next slide is a lymphangioma and goes on to a g roup o( things 1 
would like to show you - some of the other hamartomas. Benign les
ions into the tumor were not included in the set that was sent you be
cause of their multiplicity and variety, but we have as the three ntost 
common beru.gn tumors found in small children the he mang10mas, l ymph
angioma s and neVl . The lymphangiomas vary from the large cystically
drlated lymphatic channels that we see particularly in the region of the 
neck to the massive tumors which are particularly apt to involve the up
per part of the chest and the upper part of the arm. 

The next slide shows another child with a lesion very similar t o the last 
one - - we have 1n our own material now six chi ld:ren with almos t iden
bcallesions, 1nvolving the upper atm and shoulder. We have found 
them also in small fetuses . Apparently they arise very early in fetal 
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life and cont<nue to grow with the infant, which 15 a charactenstic of 
the mal formations that generally are included under the term of 
"hamartoma''. 

The next shde is a cross section through a similar tumor showing the 
varying size channels that make up these large lymphangiomas. The 
next one begins the various types of hemangiomas, these tumors grow
Ing with the child, although usually in the first few months they develop 
more rapidly than the general rate of growth o( the infant; but if they 
are permitted to remain, their growth thereafter is relatively limited. 
Many of these are not present at birth but are diagnosed on the two-, 
three- or four-month visit that the child make s to the pediatrician. 

The next s lide shows the super£ic1al strawberry mark, and the next is 
the deep locallzed hemangioma; the next one is a quite remarkable 
case with a chffuse hypertrophy, not only of the soft tissues but of the 
bone as well, in relation to a cavernous hemangioma involving the left 
extremity and ).he lower abdomen and lower back. 

The next one is a photograph o( a lesion in the skin o£ one o£ these 
c:hlldren -- a hemangioma Tnade up of mature types o( blood vess els. 
The following one 1s a hemang1oma from the liver. They always look 
somewhat Immature, but they are almost never malignant tumors 
the cells become more rnatu:re as the child develops. 

The next slide i s a rare type o{ neVllS, the so-called " bathing trunk" 
nevus with large numbers of small areas o[ Involvement over the en
tire body. Quite a (ew cases like this have b een reported as malig
nant tumors. The question is, when you find cells containing melan1n 
in different parts of the body, whether they should actually be consid
ered metastases, or whether they are multicentric &Ieas o£ origin. 
This chlld is still alive at the'age o£ five or six years, and still has 
the large mass on the back with lDnurnerable small pigmented areas 
over the rest of the body. 

From Gallinger Hospital m Washington a number of years ago was de
scribed a malignant case in which there was even m ore widespread in
volvement of the s kin than there is here - and at autopsy, numerous 
small areas contairung similar cells were found 1n the brain. 
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Thank you very much, Dr. Potter. Are there any 
questions (rom the Uoor? 

DR. HOWE (New Orleans, La.): Have you ever seen fibrocystic 
disease not involving the whole Liver? 

AU the cases I have seen have been. more or less 
1111ilorm throughout the Liver. We have never (ound 1solated tumor-
like nodules of involvement. Sometimes there is a good deal more 
oormal Liver without proti(eration of bile ducts in some parts than in 
others, but I have never seen a case in which any particular part was 
completely Cree. 

DR. GRADY: Any other questions? 

DR. MATHEWS (Shreveport, La.): 
ClrrhoslS Limited to part of the liver 
tiver? 

Have )rou seen post-necrotic 
just part and not all of the 

DR. POTTER: 1 have never seen anything that I knew was post
necrotic repalr. Not infrequently, when a part of the liver is par
tially cut o((, as in diaphragmauc hernias where part of the liver is 
compressed by the portion o( diaphragm that is present, you find some 
necrosis and usually a marked increase in connective tissue in those 
local areas, so that there you have involvement of an isolated part of 
the liver with the rest of it normal. Dr. Gruenwald and others have 
rQported finding in infants differences between the right and le(t lobes 
ol the liver which they believed were due to disturbances in circulation; 
but as far as I know, they have never reported the end result of such 
changes. They have been acute, but iC the child survived, 1 presume 
il might be perfectly possible that there would be a difference in the 
two general portions of the liver. r have never seen an end result of 
the sort of thing that we are see1ng occasionally at autopsy, which is 
localized areas of necrosis in the liver. We have several cases now, 
[atal ones, in which there were areas which looked like large infarcts, 
complete destruction of hepatic tissue, hemorrhage in t he local i zed 
areas - but 1 have never seen a child who survived that. 
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DR. GRADY: Any other questions? 

DR. RIGDON (Galveston, Te,xas); 
lesion that we have in this liver? 

How frequently do you see the 

DR. POTTER: It's quite uncommon. In our matenal, we have only 
one hepatoma or hamartoma of the liver in some 75, 000 deliveries plus 
about 6, 000 or 7, 000 autopsies on babies that were delivered in other hos
ptlals. Actually , when you are dealing with the newborn population, the 
tumor is extremely uncommon. 

DR. GRADY: May l ask a question, Dr. Potter? We are using tlus 
term hamartoma and hepatoma - and admitting that a hepatoma may be a 
hamartoma, are they to be considered as synonymous terms? 

• 
DR. POTTER: Well, to me, a hepatoma has been a proliferation of 
tissue Ulat is like live r , or resembles liver. We have here only a small 
portion of Ute liVer .-eproduced. Let us say some of the structures look 
like bile ducts; but as far as the areas that look like liver are concerned, 
I think there is a good deal o£ discusston, possibly wa,rranted, as to 
whether this is also neoplastic, or whether this is an isolated part of the 
liver in which there has been secondary change. As far as the original 
examination of the tumor was concerned, the diagnosis of hepatoma was 
made, feeling that Ute liver tissue was also neoplastic . Subsequent study 
and examination led to the conclusion that it probably was an involvement 
o! an isolated portion of the liver with the liver tissue considered part of 
the original organ, and with the connective tissue-bile duct proliferation 
being the abnormal portion. Would you consider Ulat your decision as to 
whether this should be called a hepatoma or give it a broader terminology 
would depend on whether this was entirely neoplastic, or whetller iL was a 
liver that was involved? 

DR. GRADY: !think generally speaktng 1 would resorl to hepatoma 
as 1mplying a deUnitely neoplastic sphere, although admittedly it might 
have a developmental basis. 

Well, I have just had a signal that it is time for the tape lo be changed, 
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but 1 believe we have a few m inutes before the change w11l be made; so 
are there a ny o ther questions from the floor on this case? 

DR. SCHNEIDER {Galveston, Texas): I am wondering 1£ in Dr, Sil-
verman•s extensive experience in Cincinnati , he has found that large 
masses may be metastatic neuroblastomas even in the absence of a clear
ly recognized pr imary neuroblasto ma . How frequently has he observed 
that in his material? 

DR. SILVERMA N: A ltho ugh, as Dr . Schneider states, the first in-
dication of a neu.roblastoma may be a large metastatic lesion, our ex
perience has been to the contrary. Practically all of our cases have 
presented with masses related to the primary tumor - or what we have 
be lieved to be the p rimary tumor. When the mass is large, metastases 
are more likely to b e present, and we have chosen to consider as primary 
the larger mass .,. especially when it arises from the adrenal. · 

DR. GRADY: Tha,nk you., Dr. Potter and Dr. Silverman. I£ there 
are no further questions, we wilt go to the next c ase, which is divided 
into two parts, one for the pathologists, the other for the radiologists. 
The £irst part o( the case, listed as Case. No. 143, will be discussed 
by Dr, Potter. 



Case No . 143 
(Cor pathologists} 
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This was a white newborn infant whose mother , 39 years old, had p re
vio~sly given birth to four normal male infants a t term. There were 
no abortions or f e tal or neonatal deaths, This pregnancy, labor and 
delivery were normal . The infant's bi rth wetght was Z6ZO grams. The 
child was normal except for innumerabl e macular and nodular lesions of 
the entire body surface, measuring from • 2 to 3 em. in diame ter. 
There was no enla rgement of the spleen or liver. The child bad good 
color and cried spontaneo~sly. It was treated with vitamin K, penicillin, 
plasma and ox y g en, but despite these m easures, it became progressively 
cyanotic and dyspneic, the spleen increased in size, and death occurred 
61 hours a(te:t bi rth. A t the time of a~topsy, the liver weighed Z20 
grams, and showed. innumerabl e interl acing super£icial white s treaks. 
The spleen weighed I 3. 5 grams. There was marked generalized en
largement of lymph nodes . 

• 

DR. POTTER: This was an interesting case because of the infre-
quency with which one finds such a massive di stllrhance in the [ormation 
of any blood c ell line b efore birth. H e re was a mother who had been en
tire ly normal, who bas now had one subsequent pregnancy endin g in the 
delivery o( a normal child, and why Nature plays such a trick is a ques 
tion. 

Here is a slide of the baby at the time of birt h , showing multiple reddish 
areas, many more bemg palpable than are visible on the photograph. 
There were innumerable small shotty les ions present in the skin, some 
red and discolored, others colorless. T h e next slide is another view 
showing the entire body of the baby together with a section through the 
skin, and we bave this tremendous infilua.tion (local development per
haps would be a better term) o£ cells that are uniformly lar ge with 
large nu.clei characteristic o£ the promyelocyte type of cell, The suc
ceeding slides show various organs - here is the liver showing the same 
type of cell which is present in the peripheral blood. There were 
350, 000 cells per cu. mm. in the peripheral blood. The lymp hoid tis
sue (rom the lymph .nodes has almost completely disappeared and bas 
been replaced by the same type o! cell. 
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Hore in the next slide you have a section of pancreas 111 which only a 
few acini are still visib le wi th almost a ll or the cells being prom ye
locyles. The following slide s hows a section or spleen and you see 
one of the vessel s that normally should have a sheath around it some
where near the center of the £ield at this point, and a few small lymph
ocytes m the vicinity; but p ractically all the cells throughout the p ulp 
arc the same type o( cell that was present in the blood smear. 

The question of the origlll of immature red cells in the very severe 
form of erythroblastosis is always posed when one sees I his sort of 
thing in the white cell line. Before we knew about Rh and the actual 
cause o( erythroblastosi s, it was presumed by a good many people 
that the most severe Corm was actually an abnormality in the di ffer
entiation of the red cell series, comparable to the leukemias. That 
idea has almost completely disappeared. The leukemi as prese nt in 
the newborn that have been described are a l most enurely myeloid, 
To my knowledge, there have been only one or two described that 
were lymphoid leukemias. 

I had always suppos.!'d tha t this sort of thing _was invariably fa tal; but 
about six months ago, sometime in the Latter part of October, a fnend 
telephoned me and said he had just delivered a baby who had multiple 
skin lesions , who had a white cell count of almost 300,000, who had a 
moderate enlargement of the spleen and hver, and who looked exactly 
like the one of ours he had seen previously. What di d 1 think the prog· 
nosis was - - and 1 told him 1 dldn't think it made any difference what 
they did, that the baby would die 1n a few days. That child 1s still 
alive! They dtd nothing to it. The number of cells in the peripheral 
blood disappeared, the skin lesions disappeared, and now at the age of 
six months, you would not know anything hsd been the matter with it! 
How often these cells will mature and disappear, I h ave no i dea - but 
this is the first case I have know that survived, Had they used any 
particular form of treatment, 1t certainly would have been a wonderful 
talk111g point for whatever drug had been used . 

Wo, have here one more slide showing the k•dney, with the same type 
of cell present everywhere in the tnterstitial tissue. 

The pathologist,s were all uniform in the diagnos1s that this was a leukem
Ia, wtth one diagnosis of mycoslS fungoides , based on the presence of the 
cells in the skin. 



Tabulated Diagnoses of Pathologists 

Myelogenous le\lkemia 
Leukemia, unspecified 
Leukemia, other 
Mycosis fungoides 

32 
8 
5 
1 
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DR. GRADY: The second part of this case, [or the radiologists, 
is luted as Case No. 143-A. This will be discussed by Dr. Silver-
man. 



Case No. 143-A 
(for radiolog•sta) 

l5. 

A white female child six years old complained o£ aching pain in the 
legs following a bout o[ influenza accompanied by sore throat. Short
ly thereafter, migratory arthritis and low grade {ever developed, fol
lowed by extreme weakness; then, over a period of b.me, nausea and 
vom•ting with the production of bloody and coffee ground material. 

The:te we:re numerous purpura on the skin; liver and spleen were pal
pable and slightly tender; enlarged lymph nodes were observed; num
erous petechiae and ecchymotic areas about the skin and muce>us mem
branes, and a conside:rable degree of anem1a were present. 

The child was treated with a series of blood transfusions, amanopturin, 
and so forth, and is still alive at the present time.* No tissue or 
blood smears are available in this case . 

• 
DR. SILVERMAN: Here is a slide 1n .Zhich you will note multiple 
destructive lesions throughout the bones, with spontaneous fractures 
in this area - they tend to be somewhat symmetrical in this child. L es
ions are symmetrical throug.hout, and there is a radiolucent destructive 
p:tocess. There may a lso be some slight irregular sclerosis in rela
tion to them. In one area here on the original x-ray, one can also iden
tify some su.bperiostial new bone formation. In the pelvis and proximal 
portions o{ the femurs, mottled areas of rarefaction are present, look
ing very much as if a few mice had been nibb4ng on these bones. May 
we have the d1agnoses of the radiologists , please? 

Tabulated Di agnoses of Roentgenologists 

Leukemia (unspec1£ied) 
Acute myeloid leukemia 
Leukemic myelosclerosis 
Thrombocytopenic purpura 
Chronic myeloid leukemia 

5 
l 
1 
1 
1 

*Ed. note: This child succumbed to her disease Aprill9, 1954. At 
autopsy, there was widespread hemorrhage into the 0.1. 
tract, leukemic infiltration in kidneys, and extensive 
bone-marrow i nvolvement. 
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Now, radiologists can make a diagnosis of le11kemia trom roentgen 
films such as lhis, but 1 do not lhink we are justified in attempting 
to type tbe leukemia. When we see how much diHiculty our hematol
ogists have, I think tbe radiolog1st is stepp1ng into a field where he 
has no business to be in trying to say that it' s a monocytic leukemia 
or any o ther type from the radiol ogic pict11re alone. Here you have 
seen that the radiologis ts are in agreement with a diagnosis of leuke
m>a, witb the exception of one diagnosis of thrombocytopenic purpura. 

In thrombocytopenic purpura, we do not hnd bone les1ona of this 
type - and the finding of bone lesions in a child who has bleeding 
tendencies, a child who has anemia, and who has pains in the extrem
ities, may often point the way toward a definitive diagnosis of leukemia 
by examination of the peripheral blood, or better yet of the m a.rrow, 
when that diagnosis 1s not thoug~of by other techniques of investiga
tion. We have had the opportunity to study a fairly large number of 
children with leukemia and have been interested in this subject for 
some time. We feel that the radiologic recogniti on of the ske letal 
lesions of leukemia is of valu.e only in calling attention to the diagnosis 
when other means of examination d o not. .Not all children with leuke
mia have classical findings ln the peripheral blood - at least, tbey may 
not have tbem early i,r the disease. Not infrequently, the marrow ex
amination is somewhat equivocal. 

ln ou s e ries, the mos t common dis·eases considered as dif{erential 
diagnoses , or admission diagnoses in children with leukemia, were 
acute rheumatic fever, rheumatoid arthritis , infectious mononucleo-
sis, and Banti's disease. The Hrst two have in common bone pam 
or jomt pain, swelling of the jomts, anemia and fever; the lhird (in
£ectiol1s mononucleosis) shows abnor-mal cells in the peri pheral b lood; 
and of course, Banti ' s dtsease would be associated with a large spleen, 
which many of these children have. In tabulating the clinical findings 
of children with leukemia, we have found that not all children will have 
all the mani!es tallons that we like to see - the peripheral blood, the mar
row, a large liver, a large spleen, the generalized lymphatomegaly, the 
anemia - - any of these features may be lacking in a given child . ln the 
course of study, we have found that about SO% o£ the children with leuke
mia will complain o£ pain in the extremities - so- called bone pain - at 
some time or other in tbe disease. 

Last August, we had a child sent to us with a diagnosis of pollomyolitis 
because of pain in a lower extremity at a time when polio was going 
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around, and a dis inchna.tion to use that lower extremity. Roentgen 
examination unfortunately showed some subperiosteal new bone forma
tion , which led to the correct and tragic diagnosis. 

For purposes of description, we have broken down i nto four the types 
of lesi ons that we have seen. May we have the next small slide, please? 
One of the most common types of lesi on that we have found is the appear
ance of transverse bands of diminished density at the ends of the shafts 
of the long bones . Now these are extremely non-specific -- we see them 
in any kind of acute illness in children. Seldom, if ever, do we see 
them in health. They are not unlike the s o - called "tr ummerfeld'' o( 
scurvy - and I might say that scurvy with its hemorrhagic manifesta
tions, pain in the bones and radiolucent areas at the ends of the shafts 
has been confused with l eukemia on several occuions. But when we 
see generalized transverse bands of diminished density present in all 
of the long bones, we think thi s i s an indication that we must consider 
leukenua tn a differential diagnosis. 

Another type of l esion that we see is an actual destructive lesion of 
bone. On this next slicle i s a transverse line-of increased density 
;;;Mch is so wide as to suggest that perhaps it is produced by loca l 
proliferation of leukemic cells rather than an effect on growth and de
velopment of the bone by the systemic disease. You will note that this 
child, as the other , shows evidence of some s clerosis, and that there 
are focal areas of destruction as well. 

The four types of l esions do not alwa ys occur smgly -- there may be 
any kind of combination , and I think that combinations are more often 
round than not. Just when the transverse line becomes a destructive 
lesion is ha.rd to tell. 

In a true destructive lesion, we have something like what is shown in 
this next slide, which is not unlike the findings in the case under di s 
cussion today - perhaps a little m ore e xaggerated. This particular 
child did not have atypical cells m the peripheral blood, and the diag
nosis of leukemia was not made until a roentgen examination was ob
lained. Biopsy at tho time o{ this examination was reported back as 
reticulum cell sarcoma. The child went on to ex itus, and the necropsy 
diagnosis was leukemia. 

In the next slide, you will see an example of extreme destructi on. On 
the productive side, we see subperiostial new bone (o rmation which 
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probably is produced by the proli[eration o[ leukemic cells under the 
periosteum, raising the periosteum -- and the periosteum, having the 
(unction o( producing bone, produces bone in an abnormal position and 
gives us these parallel depositions of bone along the shalt. 

Next slide, please. Here is the final type o[ lesion that we have at
tempted to recognize as predominating in one or the four types -
sclerOSlS of bone. This is much more common in the adult than in 
the child - actually , this was an older child with a somewhat chronic 
[orm of leukemia who showed sclerotic changes. We believe that the 
radiologic manifestations represent the effect on nutr ition of bone as 
well as ol local proliferation of cells, and that the local proWeration 
of cells does not necessarily U\dlcate metasta~ses [rom one focus in 
the body, but may well represent local proliferation of leukemtc cells 
which grow in these areas, by their own right belonging to the rehculo
endothelial system. 

OR. GRADY: Thank you, Dr. Silverman. Are there questions 
Crom the £loor on either of these cases? 

• 

DR. RANIER (Lake Charles , La.): Dr. Potter, on a h1stopa thologic 
basis, can you distingwsh one type o[ leukemia from another -- that is, 
can you say that one type is lnfiltratins and the other type is a nodular 
type? And in the same sense, Dr. Silverman, can you distinguish the 
two types 1n bone, as Dr. JafCee, I think, discussed in his paper ? 

DR. POTTER: 1 am not quite sure that 1 understand the question. 
Do you mean the difference between lymphoid and myelogenous leukemia? 
In the newborn period, all the leukemias 1 have seen or that have been re
ported have been widespread throughout all of the viscera and all of the 
skin. ln these cases, although you find some nodular elevations and some 
increase m local production of cells, even the non-elevated and non
thickened areas show a marked involvement. Maximow believe d that 
you have the potentiality for cell development in certain types of cells 
that he called "pericytes" are>und all blood vessels, and that given a cer
lam stimulus, whatever it is, these cells m a y produce any variety o[ 
blood cell. We have seen the same sort of thing in erythroblastosis -
there we know what the stimulus i s; but in some instances11 you can 
find cells in any part of the body - in skin, in muscle, in the tongue, 
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in cardiac muscle -- they may be formed anywhere. 1 think the same 
thing is true of the other varieties of cell formation. Why it is that in 
the newborn the myeloid line is much more often involved than the l ymph
oid line , 1 don' t know; but to my knowledge, these arc all diffuse, evan 
though the skin l esions 1n some instances seem to be nodular. 

DR. SILVERMAN: 1 do not believe that we have any diagnos tic abil-
lty 1n differentiating the type of leukemia on the basis of the rad10logic 
picture. We do not see as many of the newborns. o£ course; we see in
stead children whose cases arc so predominantly acute and of the lymph
oLd variety that 1 do not believe we have any basis for evaluating the types 
o£ leukemia as they occur ln older i ndividuals. The differentiation be
tween the disea se in the adult and in the child, I do not feel qua lified to 
dis.cuss as 1 have not bad enough experience with adults. 1 know of the 
so-called myelophthisic anemias and mye1osclerosis -- 1 have beard ar
guments on both sides as to whether they are or are not leukemias, but 
1 prefer not to enter into that. I do not beUeve that the radiologic find
ings, however, tell us very much about the nature o£ the leukemia, be
cause the frequency o( acute lymphatic le~emi a in childhood is so great. 

DR. WARSHAW (Lake Charl-es, La.). What is the incidence o£ bone 
changes in acute l eukemia 1n infants and chi ldren? Has anyone done a 
statistical stud y on t his? 

DR. SILVERMAN: In 1947, we conducted a statistical study on cases 
in the records at Babies' Hospital over a period of twenty- five years. The 
incidence o( skeletal lesions in an unselected group of hospital patients was 
about SO~. Now, soro of the children had bone pa1n; however, they were 
not the same SO%, and that points up the (act that had more children been 
examined roentgraphically, and particularly had they been examined closer 
to the end of their di sease, the incidence of skeletal les10ns would have ~n
creased tremendous ly. I th.ink we might expect h·om what is known of the 
pathologic picture at death that as high as 75% or sor. might have shown 
radiological changes bad the examination been done immediately post
mortem, or immediatdy prior to death. 

DR. GRADY: If there arc no further. questions, we will go on to the 
next case - No. 144. Discu&&lon from the floor will be postponed until 
we also £inish Cas~e No. 145, since in many ways these two cases are 
quite similar. 
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Case No. 144 

A 2.-year-old white child presented with ataxia o£ the lower extrem
ib.es . A large abdominal mass was removed but recurred. Death 
resulted (rom extreme hypertension following compression o( the 
renal vessels. The tumor removed at operauon consisted of a 
large mass with a deep groove on the posterior surface, which fit 
over the great vessels of the abdomen. It was lobulated with some 
nodules (irm and some semi-solid. The color vaned from light 
pink to dark red, with some blue-black areas and numerous yellow 
and white streaks. 

DR. SILVERMAN: Here is the radiogram on the case -and let 
me point out a feature which 1 think is of paramount importance. You 
will see here an area of calcification in this large intra-abdominal 
mass. I believe that is the tip-off as to the nature of the mass. 
The next slide shows the gross specimen. 

~ 

May we see the radiologists' diagnoses, please? 

• Tabulated Diagnoses of Roentgeno logists 

Neuroblastoma 
Sympathicoblastoma 
Ganglioneuroma 
Unknown 

5 
3 
1 
1 

Perso.nally, l believe Uus child has a sympathicoblastoma, or neuro
blastoma, on this basis. We have a large intra-abdominal mass in a 
cluld two years old, and there is calcifi.cation in that mass. These 
three {acts alone would, l believ e, put n.euroblastoma or sympathico
blastoma way up at the top of the list of probabi lib.es. 

Now, what other conditions would we have to consider? 0£ course 
Wilm's embryoma. There again, we would have to go thro ugh the 
routine of ex.amination that we described before for a child with an 
mlra-abdomi.nal mass; but although \Vilm's embryoma may show 
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calcification, and s ometimes actually may even show bone formation in 
the radiograph, the calcification i s so much more frequent i n the neuro
b lastoma that I should ~ke to support that diagnosu. I s uppose in tying 
mgether the clinica l p icture with this m ass in the abdo men, one would 
have to thmk of conditions wluch aHe c t the brain or the cen tral nervous 
system and the abdomen - and of course neuroblastoma stands out fore
most, in that the a taxia this child had actually may represent an intra
cranial (by that, 1 mean a skeletal) m e tastasis to the calvarium of the 
skull, with growth into the cranial cavity producing increased intra
cranial pressure and neurological manifestations. We note in the pro
tocol that an examination of the skull was not done, so an explanation 
of the ataxia may not be !orthcorrung. 

In looking for ne uroblastoma, too , one might ver y well like t o find that 
not only is the tumor posterior in a lateral projection , but that ther e 
may actually be loca l bone destructive lesion s, o r metas t a tic bone de
struct ive lesions . These are not present in this child , but that does 
not weaken the diagnosis particularly. 

One other condition in which brain and abdomen mtght be involved in 
the production of a mass might be tuberous s clerosis, where we have 
central nervous syst em chsease and hypernephroma of the kidney fo und 
with some frequency. However, this chil d had none of the clinical man
ifestations. Thi s i s just a matter o f ataxia . It appears t o be r elatively 
ac ute, and I think that the rc!'troperitoneal s arcomas and o ther types of 
lesions are p robably not to be given m u.ch weight here. Next slide, please. 

I want to show the type of tlung we have s een in sympathicoblastomas when. 
the excretory urogra m is done - a point that has been helpful in permitti.ng 
us to differentia te it radiographically from Wilm's embryoma. The point 
1 would stress is tha t displacement o[ the p elvts of the kidney i s out or pro
portion to t he distortion of the kidney in a neuroblastoma. The tumor is 
extrins•c to the kidney and therefore displa ces the kidne y before producing 
any invasio n and distortion. or course if it is very large, you may have 
distortion as well a s displacement of the kidney; but as a general r ule, 
duplacement out of proportion to distortion of the renal pelvis signifies 
an extrinsic tumor, and sympathicoblastoma is the one that is most common. 

With respect to the ataxia and neurological symptoms (next slide, please), 
we see here a lateral skull film o( the child with a sympathicoblastoma 
whose pyelogram yo u have just seen. This was taken on October 14th. 
There is no evidence of any disease in the crarual cavity; yet by Decem-
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ber 4th (next slide, please), we have a w1dening of the s utures and moth
eaten rarefaction throughout the bone, indica hve of extensive metastasu 
to the calvarium and growth into the cranial cavity. r think this picture 
mighl well have been found in the other child had a.n exami nation of the 
head been done, either radiographically or anatomically. 

DR. GRADY: 

DR. POTTER: 
pathologtsts. 

Dr. Potter? 

Let us look first at the list of diagnoses given by the 

Tabulated Di agnoses of Pathologists 

Ganglia-neuroblastoma 24 
Sympathlco-neuroblastoma 11 
Ganglioneurom a , benign 1 
Other neural tumors 8 
Mixed tumors 2 

This makes an extremely interesh ng example of the group of tumors 
arising from the neural crest a bout whose interrelationship there has 
been, particularly i n the old~ literature, a good deal of discussion. 
There are three varieties with a definite interrelationship; {I) the 
neuroblastomas or the sympathicoblastoma group made up of immature 
cells known to be very highly malignant; {2) gang! ion cell tumors ; and 
(3) the neuromas or Schwannomas. Here in thi s particular tumor, the 
diagnoses were very largely ganglioneuroblastoma or the sympathico
neurobla.stoma; these made up 35 of the entire group. Only one per
son thought this was a benign ganglioneuroma, and all but two felt that 
1t was some variety of tumor rising from the neural cres t. 

The next s lide is an example of the more immature type o£ tissue found 
lJ1 thiS particular tumor -- the large, dark, hyperchro matic cells that 
are most characteristic or the tumors round especially in the adrenal 
gland 10 the newborn infant and the small child. The next slide is one 
that shows some differentiati on into immature ganglion cells. !n the 
particular section included in your set of slides, there was one iso lated 
area made up of ceUs of thlS sort while almost all the rest of the tumor 
was somewhat more matur e. • These are int cresting because o£ the 
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(act that some tumors have been described which histologically were 
o! the lirst variety -- very immature-appearing cells typical o( sym
patlucoblasts which, as the child grew, grew along with the Want and 
matured in the same Cashion. So whe n we see in small children tum
ors arising fro m the neural crest, we almost invar~ably see more im
mature cell s than are present when t he same tumors are round in an 
older inchvidual. The older the individual, the more differentiation 
there is mbo ganglion cells, and the less likely they are to be of the 
malignant neuroblastic type. We used to talk about the Pepper and 
Hutchinson type of tumors ; we know now that any of these tumors 
may metastas ize to the region or the liver. Whether these are t o b e 
cons idered metastases in the liver, o r whether this is an example of 
multicentri c origin is a question. My own feeling is in favor or the 
latter, beca use normally we Cind throughout the liver, cells that do 
arise (rom the neural crest. One particular case we bad was a baby 
born at seven months' gestation, who showed a tremendous widespread 
involvement of all portions of the liver, as if there had been a uniform 
stimulation. 

The next slide is an example o( the usual type- - the most common type -
or neuroblas toma seen in small children. Thls is the involvement of 
the adrenal, and you see only a thin capsule or adrenal tissue here with 
some of the more definite ly identifiable tissue at the upper pole. 

The nex t slide is from a most remarkable case that we saw a number of 
years ago which exempl!ifies an unusual type of congenital tumor. lt 
was particularly important because it had all types of cells in it from 
the most immature neuroblast up to a tumor in the bladder, which was 
the most mature type or tumor , similar to the Schwa.nnoma that one 
(inds in the adult. These a re masses in the region of the adrenal gland. 

The nex t slide shows involvement of some or the nerve trunks, and also 
the large mass 1n the reg1on or the left adrenal. The following slide 
shows much better the nerve trunks - a tremendous hypertrophy and in
crea.se in the number of tr unks and 1n the size, with an tnvolvement of 
all or tlte sympathetic ganglia throughout the thoracic and abdominal 
cavities. These are lymphoid masses that have been converted a lmost 
entirely into masses of neuroblastic tissue. Here is the vagus nerve 
with 1ts ganglion at the top. This is a slide showing the liver with some 
grossly vis ible lesions, but with innumerable microscopic ones not vis
ible here. Here, m the next slide, i s part of the tumor showing involve
ment of the adrenal gland, some o£ the masses in the cen ter where one 
would expect to rind cells from the neural crest that will develop into 
chromaffin ce Us. 
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The next slide shows the most primitive type of cell, very &lmilar to 
what we have in some areas of the case today; the next one 1s an ex· 
ample of some development into primitive ganglion cells adjacent to 
areas that are still of the neuroblastic type. The following slide shows 
a Little better di Herentiation into ganglion cells, and the next one is 
from the bladder tumor. Only in rare places are there small groups 
of ganglion cells - - this i s almost entirely of mature nerve tissue in 
liS pattern. 

The next sllde is from the liver, showing normal liver between the 
areas of development o£ tumor tissue -- and everywhere in the liver 
w-as thts same pa ttern. 

All of these tumors show multiple areas of necrosis and calcHication 
which, as Dr. Silverman has pointed out, are so helpful to radiologists 
and also I~ some extent are helpful to pathologists . 

DR. GRADY; Thank you, Dr. Potter. W.e will go right on now 
with the next case - No. 145. 
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Case No. 145 

A white boy [our years o£ age developed an intra-abdominal tumor fol
lowing injury by a broomstick handle. The tumor was removed sur
gically and was noted to be an encapsulated, gray-brown, kidney
shaped mass measuring 10.5 x 7 x 6 em. in diameter . On cut sec
tion, a homogenous, translucent, yellow- white, shiny tissue was seen 
growing in a trabeculated pattern. The coarse nodularity was demon
strated in the growth pattern, bul the tumor itself was smooth on its 
external surface. 

DR. SILVERMAN: 

, 

May we see the radiologists' diagnoses, please? 

Tabulated Diagnoses of Roent genologuts 

Wllm's tumor 
~ 

Obstructive hydronephrosis 
Renal fibroma 
Retroperitoneal sarcoma 
Adrenal tumor 
Hemorrhagic cyst of liver 

and/ or kidney 
Unknown 

3 
l 
1 
1 
1 

I 
l 

There is rather a broad distribution bf diagnoses here, and l think it il
lustrates the problem that exists. However, there are certatn radiologic 
features which pe.rmit us to eliminate some of the possibilihes and arrive 
at something more nearly approximating a secure diagnosis. 

Ordinarily, Wilm's embryoma is present intrinsically in the kidney and 
produces marked distorhon of the renal pelvis. Occasionally, it will 
produce hydronephrosis if the tumor happens to be in such a position 
that it obstructs the area where the pelvis and ureter are united. ln 
this particular case, however, we hnd that there is dilatation and ob
struction of the kidney W>tbout very much distortion of its relationship 
to the various calyces. lt is perhaps not seen too clearly here but with
out a tumor mass story, this would be hydronephrosis. When we look 
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at ·the tumor mass, we see .that il ha s displaced the ureter to the right 
at this leve l - and here in the lateral projection, we see that the ureter 
follows a course as if there were something in fr ont of it and medial to 
it, p ushing it s lightly backward and consi derabl y to the right. In fact, 
one may almost outline a mass in this region, and that is where the 
mass is felt. A sympathicoblastoma might produce this type o{ p i cture. 

In this child, we must consider two possibilities - 1, there i s evidence 
of metastatic lesion in bone or in liver, in which case a sympathico
blastoma would merit first consideration; 2. there i s no evidence of 
meta.stases to the skeletal sys-tem or to the liver - and in that case, we 
will have to e liminate the tr ue neuroblastoma as a cause. The fac t 
tbat this structure appears to lie somewhat posterio:tly {and I think 
that ca-reful inspection of the pedicles of the vetebral bodies here shows 
an asyrnnie try, if you compare the pedicles on the two s ides) tends to 
localize the tumor mass adjacent to the vetebral structures. 

Now a tumor found posteriorly in the thorax or in the abdomen has a 
very high probability of being o( neurogenic origin. If there are no 
metastases, then we hav·e to think in te.rm.r of a tumor like a ganglio
neuroma. With large tumor masses of this type, we should a lwa y s 
think in terms of i nternal meningoceles (a defect in the junction of the 
neural arch and the-body of the vert ebrae .may permit a -!lleningocele 
to develop internally rather than present externally, the way -we gen
erally see them}; but t here are no actual defects in the bodfes that 
we see. I should like. very much to find one of these intra vertebral 
foramina enlarg_ed,• in which case we would have a good case for one 
o{ tbe " dumbbell" t ype of tumors, witb the origin in the spinal canal 
and the rest of i t producing a large mass outside of the spinal canal . 

This next slide i s of a case that we had a t Children's Hospital in Cin
cinna ti, and I show i t because it seems to b e quite simi1ar to the one 
under discussion. H e r e is a child with a mass in the abdomen. It 
happens to be on th e r i ght side, and the ureter is disp laced to the right. 
Howev er, we note tha t it is not so much the ureter t hat is di-splaced to 
the right as it i s the r enal pelvis itself. Remembe r that i n the other 
caSe, the uret er Ca'YD.e down to here, and then came over. The lateral 
projection shows us that the disto rtion actually is in the pel v is-- the 
ureter comes down i n fai rly normal fashion, and this would localiz e 
the tumor to something in the kidney itself. This actually was a 
Wilm ' s embryoma. 
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In the case now UDder discuss.on, 1 believe it is gotng to be a tumor o£ 
neurogenic origin_, and in the absence of metastases, a ganglioneuroma 
would have to be considered. The poss ibility o£ there betng malignant 
tissue in that ganglioneuroma certainly e>annot be excluded, bu t we will 
let Dr. Poller [ind that {or us. 

DR. POTTER. May we first see the pathologists' diagnoses, please? 

Tabulated Diagnoses of Pathologists 

Ganglioneuroma 
Rhabdom yosarcoma 
Post-traumatic r eaction 

43 
I 
2 

In the microscopic diagnosis, there was much more agreement as you 
will notice, and a lmost complete unanimity o£ opinion that this was a 
ganglioneuroma. The diagnosis o£ post-tt'ao.matic reaction was, I 
believe, probably biased a good deal by the history o£ the case. 

The first slide is from the case under dis cussion. This has ce lls that 
are fairly matur.e ganglion cells . T here is some shrinkage and some 
alterati on o£ the pa ttern due to the Cixa tion, but they are fairly typical 
and with prac ttcally no neuroblasts • 

• 
On the next slide, we see nerve tissue with a lew isolated matnre 
ga.nglion cells bot with very {ew, i£ any, immature sym.patbicoblasts 
or neuroblasts present. As 1 said before, the older the individual, 
the more likely you are to find a benign type o( lesion -- and £rom what 
we are presented in the m icroscopic section, this is an entirely benign 
lesion. 

It is entirely possible, however, to have the same ki.nd o{ outcome in 
such a case as we had in the previous one. In the other case (the one 
of the more immature tumor), tt was completely removed (rom one side, 
but it was not possible to remove >t completely (rom the other because 
o( the close association with the renal b lood vessels; so part of it had 
to be lert behind. The child was given some radiatton therapy and sub
sequently developed a malignant form of hypert enslon, and died because 
of that hypertension. At autopsy, it was found that the tumor was com
pressing the blood vessels • and probably it was a combina tion of the 
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tumor and stimulation of connective tissue, possibly by the rac:hation 
therapy, that was responsible for the produchon of fatal changes in 
the kidney. I£ you had a lesion like this which could not be removed 
and which encircled the vessels, it would be perfectly possible to have 
the same change in the kidney, even though histologically it is entirely 
benign. 

DR. GRADY: Thank you, Dr. Potter . Now are there any ques-
tions from the floor on either of these two cases? 

DR. SILVERMAN: May I ask Dr. Potter a question? Dr. Potter, 
do you believe that the neuroblas toma as we see it in the in(ant, if the 
child can be treated, may mature to form a ganglioneuroma if the 
child can be kept alive? In pediatric rounds , not infrequently when 
such a case comes up, the experience in Boston is mentioned and that 
idea 1s held forth. 

DR. POTTER: As far as I know, the experience in Boston is unique. 
I myself know of no case in which this sort of thing has developed except 
that in the first case under discussion here, the original tumor looked 
more immature than the tissue.s still present at the time the child died. 
Theoretically, these cells are capable of undergoing maturation; but 
how often they do, I don't know • 

• 
DR • .SILVERMAN: Would you accep t an alternative explanation that 
these tumors very frequently are mixed - that they have mature and im
mature cells within them; that the immature cells may conceivably be 
treated by radiation, or perhaps die of their own accord if they get away 
from their blood supply, and that the tumor which is left to be removed 
later on represents the more differentiated type of tissue which has been 
there all the time? 

DR. POTTER; I think that is perfec tly poss1ble. I have never seen 
a tumor that had any immature e l ements in it that did not have both. 
There is some degree of diCferentiation in practically all of them, and 
you may be quite right in assuming that the more Immature cells are 
more radio-sensitive and do disappear. leaving only the more mature 
ones to complete then matura tion. 
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DR. GRADY: Many things have happened in Boston that haven't hap-
pened elsewhere! Dr. Andujar? 

DR. ANDUJAR: Dr. Potter. ag reeing that the Hutchinson and Pepper 
classifications haven't worked out entirely, would you say that there is no 
increased incidence of sk11ll metastasis in the 1 eft adrenal t11mor? 

DR. POTTER: That is a question I can't answer -- I don't know the 
statistics . Do you? 

DR. ANDUJAR: 
left side. 

My impression is that it is more common on the 

DR. ABLE (Houston , Texas): Or. Potter, in these childr en who 
have recurrences or what you might call metastases of the neuroblast
oma, has it been your experience that they-occur within the first year 
or so? Would you think that a year and a half represents a fairly 
high degree of likely survival? 

OR. POTTER: The question is asked as to whether more o£ these 
recurrences or metastases develop in the first year , or year and a half -
and l think in general that is true. U you have no evidence of recurrence 
in that period of time, I think the likelihood is very slight . 

• 
DR. GRADY: If there are no further questions, we will take the 
next case - No. 146. 



40. 

Case No. 146 

A 10-month-old wlute lllfant was brought to the hospttal for treatment 
of an upper respiratory infection, at which time a £irm mass was pal
pated within the right flank which was noted as being non- tender and 
slighUy movable. Previous health had been good. Urinalysis re
vealed 4 plus albumin, occasional while and red blood cells in centri
fuge sediment. A right nephrectomy was performed, followed by 
deep x-irradlation therapy. 

One month later, examination of the abdomen revealed a gradually en
Jargmg mass in the left flank, 9 em. in size, which did not move with 
respiration. Blood pressure was 150/ 100, and urinalysis revealed 3 
plus albumin. The tumor mass measuring 9 x 8 x 7 em. was examined, 
recognizable as ludney and ureter. Little idenutiable renal parenchyma 
was seen. A large encapsulated tumor occupied the lower pole of the 
kidney, showing on cut section a gray-brown and yellow tissue growing 
in whorled pattern. 

DR. SILVERMAN: We have two sets of fllms here - one an excretory 
u;rogram in which the renal pelvis is not well seen on either side; but we 
have a soH tissue density outlined in this Cashion on the right side, and 
this I take to be the tumor which was removed h-om the right side. That 
was in August. 

Then we have a re-trograde urogram done in Octobe-r, which shows a dis
placement and distortion of the left renal pelvts that is moderately hydro
nephrotic but which, however, does show certain other , features which I 
think are o( constderabl/ importance in diagnoslS - namely, there is a 
stretching out of these calyces in a Cashion that suggest.s not just intrinsic 
renal disease, but intrinsic renal disease or a disseminated nature. In 
other words , this seems to be a modified spt der pelvis of a polycystic 
kidney that lS distorted either by a large cyst in this region here or by 
a tumor in this region. Now the relationship or what is happening on 
this side to what is happening on that side, I wi 11 discuss after we see 
the tabulated diagnoses of the radiologists. 



Tabu.lated .Diagnoses of .Roent genologists 

Wilm' s t u.mor 
Hypernephroma 
Neuroblastoma 

8 
I 
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As to the diagnosis of neuroblastoma -- wi th a mass as large as this 
and with a story going on as long as this (from August to Oc'tober), I 
would expect to find some evidence or would like to know that there is 
some evidence of a metastatic lesion -- and I ' d be v-;;ry much dis 
inclined to accept a neuroblastoma Wlless 1 could find such .evidence. 
1 think at the initial examinati on, neuroblastoma was a very real pos
sibi lity; but the film that we have of the pye logram does not give u.s 
enough info·rmati on with respect t o distorti on or displacement on the 
right side to tell u.s the nature o{ the mass itself. 

Of great interest to ·me in this case i s the fac t that we have evidence 
of a polycystic kidney on the teft side. Polycystic kidney is a bilateral 
disease characteristically, and hence we would have to believe that 
there had been a polycystic kidney on the right side as well. If we 
did not have the information that a t umor had actually been removed, 
the tumor mass might well have represented an enlarged polycystic 
kidney, which sometimes may be so large at birth as to cause dystocia. 
On the other hand, knowing that we have had a tumor in that area, I 
think that our most common tumor in the region is the Wi:lm' s embry
oma. Then we must as.k ,ourselves - i s this Wilm 1s embryoma occurring 
on the opposite side as well? Bilateral Wilm1s are quite uncommon; 
however, some have been reported, and I think H is a real possibility. 
1 don't beli·eve we are going to kno:w whether it is so in this child or not. 

Looking up .the literatu re OIL polycystic ki dneys , however, and tumors 
found in association with tllem, 1 was rather surprised to fil:td sev·eral 
reports in which hype.rnephromas did gccur in association with poly
cystic kidney_, I believe there were three reports in the past fifteen 
years. In fifteen years , I think we would s.ee a good-many more Wilm's 
embryomas. So, on the basi s of information t hat 1s not present entirely 
on the film, I am going to say that thi s child probably had a Wilm's em
b ryoma-- 1 think .he may well h a v e had a bilateral Wilm ' s embryoma; 
but I think this chil ci a l so had a Wi lm' s embr yoma in a cong~tal poly
cystic kidney, which is r believe a rather uncommon ·condition . 
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DR. POTTER: 
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Thank you very much, Dr. S1lverman. Dr. Potter? 

L.et us see £ir~t the pathologists' diagnoses. 

Tabula t ed Diagnoses of Pathologists 

Wilm' s tumor 
Neuroblas toma 
L.eiomyoma 

44 
I 

Here also the opinions were almost completely in favor of a Wilm' s 
tumor, with one neuroblastoma and one le•omyoma . That last diag 
nosis interested me because we have one case (of which 1 will show you 
a picture) in which the tumor was made up entirely of connective tissue 
and smooth muscle. Howeve r, the case u.nde r discussion today shows 
possibly some smooth m uscle tissue, but shows many other elemen ts 
as well which would make i t much better diagnosed as a metanephra
blastoma, or the \\'ilm's tumor. Next s lide, please. 

All of these slides are from cases other than the one on which you saw 
a section. We have been interested i n the fact that in Dr. Welts ' ex
amination o£ malignant tumo r s , he was able to find no Wilm's t umor 
that he wa-s sure was present at the time of birth, and only two or three 
that he thought possibly were present a t the time of birth. In all of the 
newborn material that we have seen, we have only two c.ases of our own 
and two that were sent us by o ther investigators in which there i s any
thing tha t looks a t a ll Uke a Wilm's tumor; so, in spite of the fact that 
these are found in very small children and in infants, to find anything 
that r e sembles a tumor actually at the time of birth is extremely rare. 
You have here a few tubules , but a large mass of cells that resembles 
much more ln the actual ~ection than it does on the photograph the most 
primitive t ype of blastema that you find in the embryonic kidney, and the 
term metanephroblastoma or metanephric: tumor is, 1 think, probably 
more accurate than the eponym of Wilm's tumor. 

The next slide shows one in which there is a good deal more connective 
tissue with tubules, and much less of the sohd type of tissue than was 
present m the preVlOUS slide. The histologic variation from one tumor 
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to another is tr.emendous, and many of these a .re soft tumors that are 
extremely bard to section satisfactorily. I have found it sometimes 
extremely dif£icult to get really good sections of a Wilm's tumor. 

The next slide i s the case I just mentioned which bas been classed and 
v;as reported as a Wilm's tumor, but in which there were no tubules 
identified and actually none of the solid cells that resemble the meta
nephric blastema, but was composed entirely of mature smooth muscle 
an.d connective tissue, a l rnost completely replacing one kidney, with 
only a very small amount of kidney tissue still present. here on the 
outer edges and at the upper pole. 

The next slide is one of the ca.ses we ·have seen in the newborn - and 
this, Dr. Silverman, was a case in which there also were polycysti c 
Changes. This was a small kidney, only about hal£ the average size, 
but made up in large rneas u,re of cystic spaces with tubules and small 
masses of cells Similar to the undifferentiated type of tissue that is 
common both to the embryonic kidney and to a Wil m's tumor. 

The next slide is a lower power view of the same tumor showing the 
greatly dilated spaces throughout the tumor with a few areas in which 
there ar·e small dilated tubules surrounded by connective tissue typical 
of the polycystic kidney. Whether this is a polycystic kidney or a 
Wilm's tumor., or whether it is a combination of both, may be a ques
tion. However , there is only one other case in which we had small 
solid masses that. we thought would have become neoplastic had the 
iilfant survived.. These two are th~- only ones we -have seen in aU o£ 
our ne-wborn material. Th~ case Wlder discussion, 1 think, leaves no 
doubt that i t is one'.of the typical Wilm's tumors that are found as an 
important component of tumors of this age period. 

DR. GRADY: Thank you, Dr. Potter. Are there any questions on 
this case? 11 not, we will start on the next case . 

• 
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Case No . 147 

At 11 year s of age, this b oy s howed a t umor o r the orbi tal ridge and 
maxilla . When 3 months old, his left eye had been remov ed because 
or a tumor . A s imila r tumor in the righ t e ye had been cured by ex
t<!llsive x - irr adia tion to the region. 

There was a tumo r invo lving the right lower eyelid Z em. in diame ter, 
parbally fixed t o the periosteum of the r ight orbit. Of more s ignifi
cance was a larg e tumor involving the r i ght maxilla and presenting in 
the r ight gingivo-buccal gutter. P ar tia l viston was presen t in the 
ri ght eye, and a prosthetic eye was s e en in th e left orbit which o ther 
wise was normal. A right radical maxi llary resection and com bined 
partial resection of the right orbi tal floor wa s perfor med in De cem b e r, 
1953. The child is c ur rently alive and well, and i s here in the h os-
pital. The tumor m a ss measured 5 x 3. 5 x 3 em. in s i z e. O ne sur-
face was identified as h a rd palate. Cut section of the tumo r r evea ls a 
homogeneous gra yish-white translucent ti ssue, 1n some areas showing 
bony sp1cules . 

DR . SILVERMAN: ln this series of films , 1 think the i.mportant 
feature 1s the thic kening and increa sed densi ty of this por tio n of t he 
maxilla. A l a minogra p h taken at 5 or 6 em. shows encroa chment 
on the cavity o f the maxillary sinus. In the o rigina l film one ca n s ee 
in this area , in a ddition to the i ncreased densit y , deftnite i rregular 
spicules of bone formation - - and I think that i s the tip - of.f to the diag
nosis. ln this pro jection, the t umor m a ss i s ..Ide n ti fied in tha t region. 

May we see the t abulated diagnoses , please? 

Ta bulated Diagnoses of R o entgeno logists 

R e tinoblastoma 
Chon'aromyxosarcoma 
Unclassified carcinoma 
O s teogenic sarcoma 
Unkno wn 

3 
3 
z 
I 
1 
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I think there is no doubt that this child has a retinoblastoma. The his
tory as given could be practlcally nothing but retinoblastoma with bi 
lateral involvement. 

I do not think, however, that we need be concerned about the recurrence 
of retinoblastoma in this particular child. Recurrences do take place -
according to Walsh, they may recur as late as twenty-six years after the 
removal of the primary tumor. When they recur or metastases are 
present, they metastasize to the periosteum, to the bone i n the region 
of the orbit and p osterior to it, and to subcutaneous tissue -- so the 
clinical history as we have here might well be a retinoblastoma that 
has recurred. However, retinob lastom as produc e in bone primari ly 
a destructive or d emineralization change. The enlargement of th e 
opti,c foramen i s one of the things that we look (or in mfancy, and this 
type of bone reaction with bone spicules suggests that we are dealing 
not with a retinoblastoma b ut with some other type of tumor. 

1 do not know why a chondromyxosarcoma was picked, but apparently 
three o[ our radiologists must have very good reasons for that. Un
classified carcinoma perhaps was thought of in terms of a metastatic 
lesion in the bone. Osteogenic sarcoma , I am very sympathe tic to, 
and in [act I subscrib e to that diagnosis - but I must raise the question 
of whether there i s any relationship between the amount of t rea tment 
this child received and the occurrence o£ a tumor i n that area . 

I might also say that 1 am very sympathetic to the gentleman who said 
the diagnos1s is "unknown." 

The eye >nitially involved was the l eft; the subsequent eye was the 
right - - and chara cteristically, the second eye IS not enucleated but 
is generally treated by irrad1ation. It is on the right s i de that we 
see the tumor . I was given some information which you did n ot have -
the amount or radiation was not known, but the ports were a later al 
port over the right eye, and a port from the left side of the nooSe 
through into the right eye; so the area involved is the area that re
ceived the radiation, and when the child was seen here, there were 
radiation changes in the skin . 

• 
DR. GRADY: Thank you, I?r. Silver man. Dr. Potter? 
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DR. POTTER: Ma y we have the tabulation of diagnoses, please? 

Tabulated Diagnoses of Pathologists 

O s teogenic sarcoma 16 
R e tinoblastoma 6 
Melanoma 3 
Salivary-lacrimal gland tumors 3 
CarcinOma, mis cellaneous 9 
Retinal antage tumol" l 
O~r 8 

Here we have osteogenic sarcoma listed as the princ1pal diagnosis, 
with retinoblastoma, I think, probably largely a result of the history, 
although both the d iagnosis of retinoblastoma and of melanom a may 
have been based on (inding some little evidence o f pigment. I be
beve that what little thel"e is probably was iron pigment and cer tainly 
not a prominent part of the tumor. A sauvary-lacrimal gland tumor, 
a varie ty of miscellaneous carcinomas, and a few other miscellaneous 
diagnoses were given. 

Next slide , please. This is a photograph of the original tumo·r which 
was received from the Armed Force s Institute. Here you have the 
retinoblas toma growing in the eye, and the hfstologic pattern of typical 
small hyperchromatic dark cells in an irregular s olid papillary mass. 
The fo llo wing slide is from the t11mor and shows a pattern characteris
tic: of an osteogenic: s a rcoma - - a good dea l of o s t eoid tiss11e in m any 
plac:es without too m11c:h bone formation, although true bone ac:tually 
is laid down in a fatrly large degree. 

This is charac:ter1stic o£ a type of lesion that has been described in 
quite a n umber of cases. Dr. Hatcher from the University of Chi
cago Departm ent of Orthopedics in 1947 reported s ome twenty-eigh t 
cases he found in the literature in which there we re osteogenic s a r
comas folloWlng x-ray or radi11m tr eatment for various conditions, 
particular ly tuberculous involvement of bone, with a length of hme 
elapsing from three to eleven years, Lhe average being aro11nd s ix 
or seven. 

There i s one case in the literat11re a lmost identical to the one 11nder 
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discuss ion, repor ted by T ebbett and Vickery. A baby II m onths old 
was seen in 194Z with one eye enucleated and one not; subsequently 
an osteogenic sarcoma was found in the region of the eye which had 
not been enucleated. So this is not an unique exper ience. In the 
present case, as in the older ones, a fairly long per iod e l apsed be
Core the stimulation resulted in tumor formation. 

This is only one of the lesions found after exposure t o radioactive sub
stances. Among the earliest were l«sions in the people who p ainted 
dials on watches. Quite a number of those people devel oped bone sar
comas in the region of the tongue and the pharynx; ~so this is a pos
sibility, and something to be kept in mind when radiation therap y is 
given [or any condition over a prolonged p eriod of time. 

DR. GRADY: There is another case at the Institute which almost 
duplicated this, given to us by Dr, Bennett of the University of Illinois, 
the only difference being that the tumor wa~ a chondrosarcoma instead 
of an osteogenic. 

DR. SILVERMAN: Let me add that if the radiologists had been con
[ronted with this film without the history o f the previous retinoblastoma, 
1 think a bone- producing tumor cert&J.nly would have been diagnosed much 
more easily. This is one instance in which the hi s tory may take you away 
[rom the proper diagnosis. The ti ssue looks radiologicaUy not unlike 
that seen in a hbrous dysplasia excep t £or those little bony spicules at 
the margi n which represent the bone production, seen in the lami nograph -
and 1 think h~om i t the radiologic diagnosis of an osteogenic tumor is 
highly probable. 

DR. GRADY: Are there any questions (rom the floor? No? Then 
let us go on with the next case. 
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Case No. 148 

A 9-year-old gi rl developed progressive mental, neurologic and visual 
changes. X-ray of the skull revealed a huge suprasellar calcification 
with associated ventricular deformity. In April 195Z, a left sub
temporal decompression was carried out with drainage of a large cyst 
encountered in the left temporal (ossa. 

DR. SILVERMAN: In the radiograph, we see a moderately sym-
metrical hydrocephalus . I think the important points to be m entioned 
here are (I) destruction in the region of the body of the sphenoid and 
clinoid processes, and (Z) calcHication which is faintly seen around 
t.lus area, and which is a rather mottled calcification seen above the 
region of the sella turc1ca. Those are the two things which I believe 
provide a basis for the diagnosa. -

May we see the tabulation of the radiologists' diagnoses, plea se? 

Tabulated Diagnoses of R o entgenologists 

Craniopharyngioma 
Meningioma 
Astroblastoma 
Oligodendroglioma 

7 

1 
1 
1 

Seven voted, as I do, {or craniopharyngioma - which probably is a bad 
term because this doesn't take its origin £rom the pharynx but r a ther 
{rom the buccal cavity. A meningioma, astroblastoma, and otioden
droglioma are, 1 think, reasonably excluded on this basis - that the 
destruction in the body of the sphenoid and the erosion of the clinoid 
processes is something seldom seen in childhood with space- occupying 
lesions intracranially, unless the lesion actually is U1 physical contact 
with, related to, and invading the bone itseU. The sutures seem to 
act as a sort of s afety valve in the child so that erosion and demineral
ization o£ lhe dors um cellae, which is a frequent observation in adults 
with intracranial pressure, is very uncommon in childhood. We have 
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seen destruction in this area in o ther conditions where there has been 
local disease. The calcification above that area then tells us that we 
are dealing with a large mass involving the sphenoid bone and the pit
uitary fo ssa, and I think there again statistically a craniopharyngioma 
would be the diagnosis o f choice . 

On this slide we see a child who had leukemia - in fact, it is the child 
we showed before who originally was thought t o have a r e ticulum cell 
sarcoma. She had a destructive lesion in the area of the pituitary 
fossa of the sphenoid bone produced by her leukemia - leukemic pro
liferation - and she clin ically had diabetes insipidus. Here again 
is an example of destruction without any evidence of incr ea sed i ntra
cranial p!"e&sure. 

On the next slide is another case of craniopharyngioma. You see a 
marked enlargement of the pituitary fos sa which s uggests extension 
into this area; also the curvilinear type o{ calcification with some 
mottling in the area that I think too is rather characteristic of the 
tumor . According to Bailey, this is the most- co m mon s upra- t entorial 
tumor of childhood. With destruction of the dorsum sellae and calcifi
cation above, craniopharyngioma would be the diagnos i s of choice. 

DR. GRADY: 

DR. POTTER: 

Thank you, Dr. Silverman. Dr. Potter? 

Let us look first at the pathologists' diagnoses . 

T abulated Diagnoses of Pathologuts 

Craniopharyngioma 
Ependymoma 
Mixed tumo r s 
Cys ts 
Gonge.nital pearly tumor 

39 
2 
2 
2 
I 

Here again we have fairly good agreement that this is a craniopharyngioma, 
with only a few other diagnoses listed. 
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The next slide is from a typical portion of this tumor . This gul bad 
evidence of a severe hydrocephelus, and following the decompression, 
the area of decompression bulged so badly that the s urgeon put a tube 
in connecting the ventricle with the cys terna in order to overcome the 
obstruction of the third ventricle. The girl U veda vegetative exist-
ence, being kept alive by tube feeding for over a year; she fina lly 
died, showing at au~opsy an immense tumor involving most of the tem
poral lobe, and bemg responsible for the closure of the ventricular sys
tem leading to the hydrocephalus. 

This is the variety of craniopharyngioma often called an adamantinoma. 
All of these tumors arise, as you know, from the primitive tis s ue in 
the reg10n of Rathke's pouch, and consequently differentiate into tumors 
that are somewhat similar to those of the adarn.antinomatous type found 
in the region of the gum. There are no cells which are typically squam
ous epithe llum in this slide, but there are mutt ipl e areas of calcifica
tion in various places, and some o£ the darker-staining, more columnar 
types of cells around the periphery of t he interlacing bands and slightly 
papillary structures. Within this area are a~few cells bearing a little 
resemblance to squamous epithelium, some being giant cells - probably 
a reaction to some of the calcium. Over here too we have a somewhat 
W>di{(erentiat.ed type o{ tissue filling in the spaces between the better 
diHerentiated columnar cells of the periphery. This is quite typical 
of the adamantinomatous type of craniopharyngioma. 

DR. GRADY: Thank you, Or. Potter. Any questions on this case? 
If not, here is the next case. 
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Case No. 149 

A girl s.xteen years of age showed a tumor of the left l ung which brief
ly responded to x-aradiatlon. Biopsy of a cerV>cal lymph node estab
l ished the diagnos1s. 

DR. SILVERMAN: We are confronted here with a I b-year-o ld girl 
who has a large, mediastinal mass. The mass is lobulated; it extends 
further to the l eft than to the right; but there a lso is some nodularity 
in and above the right Julum which suggests that it extends through the 
mediashnum as well, or m ay have involvement on both sides. ln the 
lateral p rojection, we note that t he mass tends to lie a n teriorly and per
haps to involve part oC the r egion of the hilum, but to be Largely anterior 
Lo it. 

May we see the radiologists' diagnoses, ple~se? 

Tabulated Diagnoses of Roentgenologists 

Lymphoma 
Teratoma 

9 
1 

Now, with respect to ter atoma of the thorax, we have seen exactly this 
type of picture - but in every case, the tip-off has been an area of calci
£ication, or a n area of bone formation or dental structure. ![ those 
things are not found radiographically, I do not know how to differentiate 
a teratoma from another mass lesion . Teratomas can occur prachcally 
any place m the medias tinum - so that i s a very real and tenable diagnosis. 

In the lymphoma group, 1 i m agine if he wants to go a little further, a 
ra<hologist m ig ht have said Hodgkins' <hsease, because here again we 
use some information apart from the radiological p icture - namely. the 
(act t hat thls is a 16- year-old child. In a yo unger child, we see leukemia, 
and we see lymphoblastoma producing mediastinal masses; but in a 16-
year-old, 1 think the possibility of Hodgkins ' would have to.be given very 
s erious consid eration. Then, information that is not radiological but 
arises (rom the biopsy of the cervical lymph node woul d furthe r support 
that <hagnosis . 
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Ill evaluating tumor masses in the thorax and >n the mediastinum, we 
have a rough rule that has turned out to be qu.ite help(ul. May we see 
the small slide, please ? Here is a child with a tumor mass in the 
mediastinum. In a heavily penetrated film such as this, there are a 
couple of arrows which I am afraid you cannot see t hat point to a small 
o.rea of bone destruction. This i s very helpful beca use it tells us that 
the tumor is located posteriorly, and is causing bone destruction. ll 
we could not see the bone destruction, the next slide (winch is the later
al projection) shows that the tumor does lie posteriorly. Again, we 
aay that posterior tumors have a very high chance o( being of neuro
geruc origin. This one was a neuroblastoma. 

Next slide, please. Here is a child who has a tumor mass which oc
cupies both sides of the mediastinum producing a marked enlargement. 
The lateral projection (next slide, please) shows that the tumor mass 
is almost entirely anteriorly located, but extends very far posteriorly. 
The bilateral nature of it and 1ts extreme anterior p Lacement suggest 
involvement of the thymus gland as well as the lymph nodes of the 
thorax, and again puts it i n the lymphoma group. In this particular 
case, it was a child who had leukemia , or the so-called leukosarcoma. 

The next s lid e shows a child who could be almost i dentical to the one 
we have just seen. We have here a mass that is lobulated and that 
involves the left side more than the right. The right sided nodule 
is not seen - it lies anteriorly in this region. This was Hodgkins' 
disease. 

Next slide, please. I show this just to prove how large tumors may he 
without clinical manifestations in this child who does not seem particu
larly ill. She came to the hospital because she had some eczema in the 
reg1on of her albows; a friend of her mother said, "Dr. So-and-So is 
good on eczema - why don't you go see Dr. So-and-So?" Now, Dr. 
So-and- So had a fluoroscope in his office, and he looked at the girl under 
the fluoroscope; when he picked himself up from the floor, he sent her 
to us for films. 

The nex t slide is her chest film, taken at the h me she looked so well. 
There is a tremendous anterior mediastinal tumor - this happens to be 
a thymoma. The child-did not have myasthenia gravis, but it was a 
thymoma and po1nts out just how large these tumors can be. Als o, it 
brings out very forcefully the fact that the young infant who has a well -
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developed thymus, wluch does not reach 4-1/Z or 5 pounds 1n weight, as 
thi s did , does not need any radiation, and that perhaps radiation should 
be withheld from these children becaus e of cer tain deleterious effects 
that it may have. By and large, what I am getting at is that by their 
distribution, we can get a fairly good idea. as to what type a mediastin
mal tumor may be. With an anteriorly placed tumo r , we must think 
in terms o f lymphatic origin; therefore, in a child sixteen years of 
age, one would think more in terms o£ Hodgkins ' disease, particularly 
when we have seen another case almos t idenhcal to it. 

DR. GRADY: 

DR. POTTER: 

Thank you, Dr. Silverman. Or. Potter? 

May we ha!ve the pathologist s ' d iagnoses, please? 

Tabulated Diagnoses o£ Pathologists 

Hodgkins' disease 
Thymoma, malignant 
G a.nglioneuroblastoma. 
Reticl.llum cell sarcoma 

34 
8 
l 
l 

We have here the posstbility o£ thymoma, as the radiologists so l.lniform
ly considered it, with 34 pathologists saying Hodgkins' disease, and 
ganglioneuroblastoma and reticulum cell sarcoma making up the other 
diagnoses. 

The slide 1s, 1 think, quite typical of Hodgkins' disease. It has many 
o£ the characteristics one wishes occasionally one WO\lld find in some 
less typical cases. Unfortunately, this slide is not as good as I would 
have liked i~ to be , and it was made in an attempt to s how the very large 
prominent nucleoli that so often are present in the cells typ>cal of Hodg
kins' disease. Although the photographer got the nght field, he has 
out of focus the ver y prominent nucleoli that are a help in diagnosis -
although certainly in this case, you wouldn't need them. There are 
giant mononuclear cells, there are giant multinuclear cells - and in many 
of the nucl ei, there are the ro\lnd, sharply-circumscribed nucleoli that 
oftentimes are very prominent. Also, you have the general lymphamatous 
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overgrowth . In the s ection J had, there were v e ry few eosinophiles 
(one of r.he common findings}, and not too much ove rgrowth of connec
tive tissue, inasmuch as this appears to be a young, actively-gr owing 
node without much of t he more advanced sclerosis usually present. 

I don't need to go into a ll of the q ue stions concerning Hodgkins ' disease; 
but I think there is n ow pretty good uniformity o£ opinion that this is a 
neoplasm and that il does show a multiplicity of cells which are known 
by various names, one o£ the more common - such as Sternberg or Reed -
probably being completely justified. 

It is eventually a fatal disease, a lthough with so m e of the cur r ent t reat
ments, there are remarkably long remissions. T h e old idea that it is 
possibly an infectious process has been revived slightly; but I believe 
probably there has never been more nniform agreement than there is 
now that this is a true neoplasm. 

DR. GRADY; 
on this c a se? 

Thank you, Dr. P o tter. ~ Are the re any questions 

DR . MATHEWS (Shreveport, L.a. }: Or. Potter . do you think it 
is likely to b e a neop las m, or do you think Hodgkins ' d>sease ori ginates 
in the thymus gland? 

DR. POTTER, A s fa r as 1 know, there is rela tively little evidence 
that tum ors of the m edi a stinum which show a patt e r n characteristic of 
Hodgkins' di sease actually have arisen i n the thymus . T here are a 
few thymic tumors whic h show some giant cells and bear a little re
semblance to Hodgkins ' disease - but certainly, tbe great majority ac
tually are lymph node involvement. However, this poses an interest
ing, question as to why the thymus should not occasionally be the s ite of 
Hodgkins' disease, b e cause there yo u have mos t of the elements that you 
find in lymph nodes. The fact that Hodgkins' doesn 't occur p rimarily ln 
the thymus puts the thymus as having some special function and some 
special character>stics as1de from its purely lymphoid elements. 
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DR . GRADY: Dr. Potter , what is the youngest Hodgkins ' disease 
that you have seen? 

DR. POTTER: I have never seen Hodgkins' disease in any of my 
own material. We had a child from Bobs Roberts Hospital who had 
Hodgkins 1 disease ctiagnosed ori ginally at the age of three years. 
That child survived for five or six years, so that it was just under 
ten when it died. 1 have never made a study of the literature, and 
I do not know what is the youngest case reported. Do you? 

DR. GRADY: No, I don ' t . It's a very rare tumor in young child
ren, and it has always been a puzzle to me why so many of the l ymph
omatous diseases generally are so common and Hodgkins' so rare. 

I£ there are no !luther questions, we will go on to th e last case. 
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Case No. ISO 

A ZO-months- old white male child deve loped generalized skin rash, 
anemia, splenomegaly and destructive bone lesions. Laboratory 
find1ngs included moderate anemia, a white cell count of 16,500, 
platelets 138, 000. The osteolytic defects occurred in the iliac 
bones, the left scapula, and the coccyx. 

Following treatment with irradiation, radio-active phosphorous and 
ACTH, his condition apparently became somewhat worse, and final
ly a splenectomy was performed, following which spectacular im
provement occu.rred. 

DR. SILVERMAN: We have one film which is entirely non-
diagnostic. One thing is very obvious - that 15 massive enlarge
ment of the spleen. Bone lesions are suggested in this area, but 
the detail is not sufficiently good to eval;;ate them. We have to ac
cept the fact that here is a child with a large spleen and bone lesions . 
Now, that might well be l eukemia. May we see the tabulated diag-
noses, please? 

Tabulated Diagnoses of Roentgenologists 

Reticulo-endotheliosis 
Lymphoma 
Ewing's tumor 
Myeloid leukemia 
Lymphosarcoma, spl een 
Hodgkins' disease 
Unknown 

4 
1 
1 
1 
I 
1 
l 

You will see tha t leukerrua does enter the picture here, as evaluated 
by the radiologists. Reticuloendothellosis is mentioned by four, two 
of them specifying Letterer-Siwe's disease. Then we have lymphoma, 
Ewing's tumor, myeloid leukemia, lymphosarcoma of the spleen (cer
tainly with splenomegaly), Hodgkins - - on the basis of age, I would 
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think the last was extr emely unlikely. Again, our friend "unknown" 
t urns up - and I think that i£ we had just the film without the climcal in 
formation in this case, we could not come to a diagnosi s. We would 
think in terms of lymphosarcoma~ lymphoma, or a leukemia; but 
with the clinical history of a skin rash ia a young child, with massi ve 
enlargement of the s p l e en and with bone l esions , I think we can just 
about go overboard on a diagnosu of reticuloendotheliosis, and par
ticularly Letterer-Siwe's disease. 

Now, H we had a chest film of this child,, and if the cluld showed dis
seminated densities of a fine nod ular nature thro ughout the chest, I 
fhink we could then be practically certain. Even in the absence of a 
skin rash, the finding of disseminated densities throughout the lungs, 
a la rge spleen, and osteolytic lesions in bone, would put us in favor 
of leukemia or reticuloendotheliosis, and let the diagnosi s be made by 
the clinical condition of the patient and appropriate laboratory studies. 
The rash, which sometimes is called eczema, 1s a very helpful point. 

This slide s hows a chest film of one of the children repor ted in the 
March issue of American Journal of Roentgenology by Dr. Saenger 
in his paper, which represents our experienc~ with Letterer-Siwe's 
disease. The slide demonstrates £ine nodular densities throughout 
the lungs. With that type of picture, splenomega.ly and ost eolytic 
les ions, we can be pretty defimte and say this child has Letterer" 
Siwe•s disease. 

DR. GRADY: 

DR. POTTER: 

Thank you ver y much, Dr. Silverman. Dr. Potter? 

First, the pathologists' diagnoses, please. 

Tabulated Diagnoses of Pathologists 

G ranuloma tous reticulo
endothelosis 

Gaucher's disease 
Anemia with spleen en

largement 
Sarcoma 
Others 

31 
4 

4 
z. 
5 
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Unfortunately, the reproduction of the x-rays were very bad. The 
roentgenologists were largely responsible for the initial diagnosis on 
this child. There were several lesions, and particularly one in each 
thac crest that showed a sh.arply circumscribed osteolytic area quite 
characteristic, our x-ray people thousht (of course, wtth the history) 
of the type of thing seen in Letterer-Siwe's disease. That, with a 
question mark, is the diagnosis under whic-h the child is still listed. 
1 think there is room for some question in this case, although most 
of you have agreed with tha t diagnosis. There was one pathologist 
who said anemia with splenic enlargement, two who diagnosed it as 
Banti's disease , and two who said hemolytic anemias of some other 
sort. Two thought that the large cells visible in the spleen were 
malignant, and there were a few other miscellaneous diagnoses. 

This nex t slide is from the case under discussion and shows fair ly 
characteristic cells in the spleen. 1 might say that the child seemed 
to be going downhill very rapidly when a splenectomy (inally was done. 
He was given large amounts of blood by transfusion, and since then 
has appeared to be an entirely normal child, with no evidence of a 
disturbance of any kind. His skin lesions vanished, his bone les
ions filled in so that you must look very closely on the most recent 
x-rays t o find any evidence of disturbance. Throughout t he entire 
spleen, there were large coalescing islands of cells, some of which 
contained a little pigment which apparently is hemosiderin. 

One thing, however, caused some diversity of opiruon. There were 
attempts made to idenhfy various types of lipoid substances in the 
cells, all completely unsuccessful. 

The next slides are from other eases. This one is from a skin lesion 
of a c hild who had a typical Letterer-Siwe's disease, showing the same 
type of large cells present in the dermis, extending outward to the ac
tual squamous epithelium present in localiz ed areas in those that were 
visible grossly. Down at the lower left is a superi mposed area of in
fection. 

The next s lides are two that I had made last spring at the Armed Forces 
Institute. This is a section of lung showing t he i nhltration o f a similar 
type of cell and responsible for the lesion Dr. Silverman showed you on 
the x-rays. The next slide is from the spleen also, showing the large 
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cells with multiple nuclei which occasionally you get in Letterer-Siwe's 
chsease. However, of the material that l went over last year (which 
was most o( that on hle at the Armed Forces Institute), it seemed to 
me that the case under discussion probably falls Car better in this 
group than in any other. This, as you know, is considered by many 
people part o( the same general syndrome that we have in the isolated 
lesions of an eosinophilic granuloma and the more severe disease o( the 
Hans-Schuller-Christinn syndrome. In the cases of Letterer-Siwe' s 
that have been described, the majority of them have gone on to a fatal 
outcome. What our particular child will do eventually will be interest 
ing to see; but at the p r esent time, the outlook seems to be excellent, 
and he is looking and behaving like any other healthy child of his age. 

DR. GRADY: 1 would like to make one comment on thi s . As we 
went over the tabulation this morning, 1 was very much impressed by 
the esprit de corps of this institution, because what we used to know 
as Hans- Sch'uller-Christian's disease had changed to Hans-Schuller 
Anderson' s disease! 

Are there any questions on this last case? 

DR. NEIDHARDT (Beaumont, Texas) : Dr. Potter, would you com-
ment on the occurrence o£ the hypersplenic syndrome i n Letterer-
Siwe' s disease, pleaSe? 

DR. POTTER: The presence o( an enlarged spleen 1s, in our exper-
ience , a common finding. Most of the cases lhat we have seen have 
come into the dermatologic department o( the Bobs Roberts Hospi tal 
for their skin lesions, and it is only then on further investigation that 
we have (ound the anemia, the thrombocytopenic purpura that may ex
ist, and the very marked findings o£ a severe anemia, usually of a 
hemolytic type. Some o[ these children, including the c urrent one, 
had been given large amounts o( blood, It was felt that this particular 
baby might have had too active treatment, which m1ght have been r e
sponsible for the very profound anemia that H developed. This child 
had i n all twenty pints of b lood during the height o( its disease, pri or 
to the splenectomy. Whether that is a uniform finding, I doa't know, 
but appa rently it is Cair ly common. 
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DR. RANIER (Lake Charles, La.}: Dr. Potter, is it possible "to 
establish the diagnosis by a skin b iopsy alone? 

DR. POTTER: The dermatologists tell us that it is. They say 
they can make a diagnosis of Letterer-Siwe' s disease on these large 
polyhedral cells that are found beneath the skin. That type of l esion, 
especially in children of the age involved in Letterer-Siwe's disease, 
means that particular syndrome, they tell us. 

DR. RANIER: That has been my experience also. 

DR. SILVERMAN: It has been our experience too. We also get 
a good deal o( help [rom bone marrow aspirations on these children. 

DR. ABLE (Houston, Texas): 
or benefit to these children? 

Dr. Pott,er, 1s splenectomy usually 

DR. POTTER: Well, I think most people (eel it is something to 
be done i£ the child obviously is going to die otherwise. I have neve:r 
known of a case where the apparent recovery or remission was as 
marked as it was in this particular child. It bad a very large spleen 
and a severe hemalytic anemia, aud they thought it might do better H 
they got the spleen out . 

DR. SILVERMAN: lC I may say a word as a pediatrician. We see 
these ehlldren with Letterer-Siwe' s disease who are treated by radiation 
and who have excellent remissions, going on for four or five years in 
some eases. We also have on record children with Letterer-Siwe's 
who have bad spontaneous remissions which have gone on for two, three 
or four years. I think, therefore, that evaluation of any form of therapy 
in this condition is eJCtremely di££icult. In Uus particular child, not know
ing the situation, I would think one of the things that l ed to surgery was the 
syndrome o£ hypersplenism. If the child had Letterer-Siwe's ~hyper
splenism, he probably was better off with the Letterer-Siwe's without the 
hypersplenism. 

DR. GRADY: Any other questions? Speak now or forever bold your 
peace I Thank you very much. The session is adjourned. 


