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NEUROBLASTOMA SYMPATHETICUM
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Fic. 6. Survival (in months) of patients who died of neuroblastoma.

biopsy showed neuroblastoma. No treat-
ment was given. She was asymptomatic,
with a normal roentgenogram of the chest
20 years later.

In two other instances, we have en-
countered, at surgery, a large primary tu-
mor of the suprarenal area with much neo-
plasm in the regional lymph nodes. Histo-
logically, in each instance, both the main
tumor and the smaller tumors in lymph
nodes were completely benign ganglio-
neuromas. We suspect that these tumors
were originally malignant neuroblastomas
and that the primary tumor and the metas-
tases to lymph nodes had undergone matu-
ration into benign ganglioneuromas. Be-
cause of uncertainty, these two cases have
not been included in the series in the present
report.

Spontaneous cure may be expected to
occur in a very small percentage of cases of
neuroblastoma.

Type of Therapy

As shown by Figure 5, the form of ther-
apy has an important bearing on the final
outcome. There can be no doubt that
total excision of a neuroblastoma (possibly

combined with postoperative irradiation
over the tumor site) gives the brightest out-
look, and has been followed by a cure rate
of 88%. It would be pleasing to be able to
offer this to all patients, but unfortunately
there is a selection of cases for this group,
as in only 14% did we feel it was possible to
get entirely around the mass and remove
it completely. Nevertheless, when findings
present themselves and appropriate ablative
surgery is carried out, the prognosis be-
comes excellent.

There have been a considerable number
of patients (without bony metastases) for
whom exploration was performed, during
which there were circumstances (because of
the poor status of the patient, or more fre-
quently because of great extent of the neo-
plasm) that allowed only partial resection
of the neoplasm, but for whom x-ray treat-
ment was immediately and subsequently
given. While these circumstances seemed
forbidding, it is surprising to find that
nearly two-thirds (64%) have been cured.

Finally, for those wherein only biopsy has
been possible at the time of surgery, x-ray
treatment (in some combined with chemo-
therapy) has brought a cure rate of 38%.
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Fic. 7. Percentage of cures according to site of primary tumor.

Obviously, these three forms (or combi-
nations) of therapy have not been applied to
similar stages or examples of neoplastic dis-
ease; instead, there has been a selectivity
of treatment based upon preoperative eval-
uation of patients and also largely upon
what was found at operation. We have al-
ways regarded the first form of therapy
(complete excision) the most desirable, but
have come to learn that as we encounter
carlier forms and less hopeful stages of dis-
ease, we can still obtain some worthwhile
results and therefore regard secondary
forms of therapeutic attack as valuable.

Position of Primary Tumor

The site of origin of a primary tumor ap-
parently has some bearing on the long-term
outlook (Fig. 7). We doubt if there are any
important differences in the behavior of tu-
mors from the various sites. Probably the
poorer prognosis related to neuroblastomas
of the adrenals and abdominal sympathetics
is dependent upon the fact that these lie
dormant and undetected for longer periods,
and therefore are generally more advanced
before coming to the attention of a phy-
sician,

Presence of Metastases

To those who have handled neoplasms in
adults, the presence of metastases consti-
tutes an overwhelming gloomy outlook, and
forebodes complete disaster. When deal-
ing with neuroblastomas in childhood, the
same is usually true but there are notable
exceptions (Fig. 8).

Distant lymph node metastases (without

bone involvement) were present in 14 pa-
tients; 4 cures followed biopsy and x-ray
therapy, a cure rate of 35%.

Certainly, metastases to bones (demon-
strable by roentgenograms of the skeleton
or identifiable by bone marrow biopsy) are
indicative of a fatal outcome within a mat-
ter of months. Out of 74 patients presenting
bony metastases when first seen, we have
had only 1 survivor. This was a 3-month-old
boy, found at surgery to have a large and
inoperable neuroblastoma in the right flank;
the liver was filled with metastases. Biop-
sies of the primary tumor and of a liver
nodule both revealed typical neuroblas-
toma. Bony metastases were never demon-
strated by roentgenologic examination, al-
though two sternal marrow biopsies on dif-
ferent dates contained neuroblastoma cells.
Treatment consisted of x-ray irradiation
over the liver and abdominal masses, plus
tumor chemotherapy. The child is now well
and apparently free of disease 8 years later.

Pulmonary metastases were present in
20 patients, 19 of whom are now dead; 1 is
still living, but has been followed less than
6 months. (Bone metastases were also pres-
ent in 15 of the 20 patients in this group.)

Neuroblastoma with metastases to the
liver (even though these are massive in the
liver) is curable in the majority of instances.
Surgery in nine infants with neuroblastoma
originating in the adrenals or in the retro-
peritoneal structures revealed extensive
liver metastases, but roentgenograms had
not shown any skeletal involvement. The
lesions were positively identified by biopsy.
Treatment consisted of x-ray irradiation.
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Fic. 8. Over-all cure rates for patients with metastases.

One died of aplastic anemia a year later,
and two died of disseminated neuroblas-
toma. The remaining six are living and well,
with no evidence of neoplasm from 5 to
15 years later, a cure rate of 67%. It is im-
portant to note that all six of these infants
were under 1 year of age at the time (the
two dying of disseminated disease were 3
months and 2% years of age). We cannot ex-
plain these unusual characteristics of liver
metastases (appearing largely in the very
young and carrying a far brighter outlook
than metastases which appear elsewhere);
neuroblastomas are unique in these re-
spects.

Age of the Patient

The younger the child, the more favorable
the outlook (Fig. 9). While a study of our
entire material shows consistently that
babies in the first 12 months of life have
always had a far better outlook than older

subjects, this difference is particularly em-
phasized by figures from the period 1950-
1957, during which patients of all ages have
experienced a cure rate of 36.7%. During
this period, those patients who were under
a year of age were cured in 56%, and those
under 2 years in 49% of cases. In this period,
patients without metastases to bone when
first seen and under a year of age were
cured in 70%, and those under 2 years in
65% of cases. The reasons for such striking
differences are unknown. From repeated re-
views of pathologic material, we cannot de-
tect any essential differences in make-up
of tumors in the younger and older subjects.
Possibly, there are some immunologic dif-
ferences in the two groups of hosts. Possi-
bly, the better outlook for a baby is re-
lated to the fact that a young infant is
handled more often by parents and is ex-
amined more often by physicians, thus lead-
ing to earlier detection of intra-abdominal
masses.
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F1c. 9. Cure rate for each year of life in 178 cases of neuroblastoma.
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Fic. 10. Results of treatment of neuroblastomas, 1920-1957.
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Fic. 11. Four-month-old infant with abdominal mass as outlined. At surgery this proved to be an
enlarged liver filled by metastatic neuroblastoma, with a small primary in the right adrenal. Treat-
ment consisted of x-ray irradiation (6,100 r, measured in air) over the abdomen.

Fic. 12. Same patient as Figure 11, 14 years later.
He is completely asymptomatic and free of disease.

Decade When Therapy Was Carried Out

As we review material from the entire
series, and divide it into decades (Fig. 10),
it is evident that changes have occurred in
therapeutic regimens, and also in the results
which have accrued therefrom. From 1920
to 1930, neuroblastoma was regarded as a
hopeless disease; with no effort to treat the
condition, there were no cures. About 1930,
surgical attempts at excision began to come
into vogue, and in a few years there were
co-operative efforts by radiologists, combin-
ing to give some hope in a field which pre-
viously had been bleak. The same combina-
tions of treatment were generally employed
from 1940 to 1950, with little improvement
in survival statistics. From 1950 onward (in
spite of a worsening of the kind of material
which has been coming to us), the addition
of chemotherapy to the therapeutic arma-
mentarium has been accompanied by a dis-
tinct and pleasing improvement in cure
rates. While the treatment of any group of
children with neuroblastomas will be at-

Downloaded from www.aappublications.org/news by guest on June 20, 2019



AMERICAN ACADEMY OF PEDIATRICS — PROCEEDINGS

tended by many discouraging experiences
and fatalities, the fact that statistics show
an upward trend in cure rates does give
grounds for some optimism.

SUMMARY

The treatment of patients with neuro-
blastoma does not lie solely in the prov-
ince of a single specialty; it requires co-
operation of pediatrician, surgeon, radiolo-
gist and tumor therapist. It is essential that
they all be aware of the unique character-
istics of this particular tumor if optimum re-
sults are to be obtained. The many factors
found to influence the prognosis for a child
with neuroblastoma are discussed.

In those cases wherein there are no de-
monstrable metastases, the treatment of
choice consists of total excision, followed
by local x-ray irradiation; this has resulted
in a cure rate of 88%. In those cases wherein
total excision is not possible, partial surgi-
cal removal followed by x-ray irradiation
and tumor chemotherapy has given a cure
rate of 64%. In those cases where only bi-
opsy has been performed, x-ray irradiation
and chemotherapy has still given a salvage,
with a cure rate of 38%.

When there are metastases to the liver
alone, about two-thirds of babies can be
cured by x-ray therapy. Whenever bony
metastases have appeared in any case, the
prognosis is extremely poor, and it is rare
for such an individual to survive, regardless
of the form of therapy.

An aggressive attack on neuroblastoma
in infancy and childhood, combining sur-
gery, x-ray irradiation and tumor chemo-

1191

therapy, has shown a progressive improve-
ment in results. During the period 1950-
1957, cure rates have risen to 36.7% for all
patients entering the hospital, regardless of
age of the patient or extent of the neoplasm.
For babies under a year of age, cures have
occurred in 56%, and if there were no de-
monstrable metastases to bone at the time
of hospitalization, the cures have been 70%.

REFERENCES

1. Lehman, E. P.: Neuroblastoma. J. M. Res.,
36:309, 1917.

2. Idem: Adrenal neuroblastoma in infancy;
15-year survival. Ann. Surg., 95:473,
1932.

3. Cushing, H., and Wolbach, S. B.: Trans-
formation of malignant paravertebral
sympathicoblastoma into benign ganglio-
neuroma. Am. J. Path., 3:208, 1927.

4. Farber, S.: Neuroblastoma (abstract). Am.
J. Dis. Child., 60:749, 1940.

5. Farber, S., and Toch, R.: Chemotherapy
of disseminated neuroblastoma in chil-
dren. Am. J. Dis. Child., 82:239, 1951.

6. Gross, R. E.: The Surgery of Infancy and
Childhood. Its Principles and Tech-
niques. Philadelphia, Saunders, 1953,
p- 606.

7. Wittenborg, M. H.: Roentgen therapy in
neuroblastoma; review of 73 cases.
Radiology, 54:679, 1950.

8. Wyatt, G. M., and Farber, S.: Neuro-
blastoma sympatheticum; roentgeno-
logical appearances and radiation treat-
ment. Am. J. Roentgenol., 46:485, 1941.

9. Koop, C. E., Kiesewetter, W. B., and
Horn, R. C., Jr.: Neuroblastoma in
childhood; survival after major surgical
insult to tumor. Surgery, 38:272, 1955.

10. Idem: Neuroblastoma in childhood; an
evaluation of surgical management.
PepiaTrics, 16:652, 1955.

Downloaded from www.aappublications.org/news by guest on June 20, 2019



NEUROBLASTOMA SYMPATHETICUM: A Study and Report of 217 Cases
Robert E. Gross, Sidney Farber and Lester W. Martin
Pediatrics 1959;23;1179

Updated Information & including high resolution figures, can be found at:
Services http://pediatrics.aappublications.org/content/23/6/1179
Permissions & Licensing Information about reproducing this articlein parts (figures, tables) or inits

entirety can be found online at:
http://www.aappublications.org/site/mi sc/Permissions.xhtml

Reprints Information about ordering reprints can be found online:
http://www.aappublications.org/site/misc/reprints.xhtml

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN™

Downloaded from www.aappublications.org/news by guest on June 20, 2019



http://http://pediatrics.aappublications.org/content/23/6/1179
http://www.aappublications.org/site/misc/Permissions.xhtml
http://www.aappublications.org/site/misc/reprints.xhtml

PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

NEUROBLASTOMA SYMPATHETICUM: A Study and Report of 217 Cases
Robert E. Gross, Sidney Farber and Lester W. Martin
Pediatrics 1959;23;1179

The online version of this article, along with updated information and services, is located on
the World Wide Web at:
http://pediatrics.aappublications.org/content/23/6/1179

Pediatricsis the official journal of the American Academy of Pediatrics. A monthly publication, it has
been published continuously since 1948. Pediatrics is owned, published, and trademarked by the
American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois, 60007.
Copyright © 1959 by the American Academy of Pediatrics. All rights reserved. Print ISSN: 1073-0397.

American Academy of Pediatrics ¢

DEDICATED TO THE HEALTH OF ALL CHILDREN™

Downloaded from www.aappublications.org/news by guest on June 20, 2019



http://pediatrics.aappublications.org/content/23/6/1179



