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CURRENT CONCEPTS IN CANCER
Solid Tumors in Children
Harorp M. Maurer, M.D.

DURING the past two decades substantial prog-
ress has been made in the treatment of pediatric
solid tumors. Improved survival is accounted for by a
better understanding of the natural history of the
various tumors, improved histologic classifications,
new technics to define extent of disease accurately, ef-
fective chemotherapy and improved radiation, sur-
gical and supportive therapies. The purpose of this
report is to review some of the common childhood
tumors, emphasizing current management and in-
vestigations.

WiLms®’ TuMoRr

Wilms’ tumor is the most common intra-abdomi-
nal tumor of childhood. The median age at diagnosis
is approximately 32 years. Approximately 95 per
cent of the tumors are unilateral, and, as in other pe-
diatric tumors, there is a slight male preponderance.

The benefit of nephrectomy and postoperative ra-
diotherapy to the renal bed was evident by the early
1960’s. The two-year survival rate for children with
resectable tumors without distant metastases ranged
between 22 and 62 per cent, with younger patients
having a better prognosis. In the meantime, Wilms’
tumor was found to respond to dactinomycin, the first
effective chemotherapeutic agent against a pediatric
solid tumor. By the late 1960’s, dactinomycin had a
major place in treatment.

In a controlled study reported in 1968, Wolff
demonstrated the benefit of multiple courses of dac-
tinomycin given over 15 months in preventing metas-
tases after nephrectomy and postoperative radiother-
apy to the renal bed.! In the large co-operative Na-
tional Wilms’ Tumor Study treatment was further re-
fined.? Postoperative irradiation of the renal bed was
found to be unnecessary in children whose tumors
were contained within the kidney (Group I). Unirra-
diated patients fared as well (>90 per cent two-year
survival) with multiple courses of dactinomycin over
15 months as those receiving both postoperative radia-
tion and dactinomycin. Combined dactinomycin and
vincristine gave better survival results at two years (86
per cent) than either agent alone (67 to 72 per cent) in
patients with more advanced disease (Groups II and
IIT) still confined to the abdomen, all of whom
received postoperative irradiation. Preliminary results
of a subsequent investigation, the second National
Wilms’ Tumor Study, suggest that fewer dactinomy-
cin and vincristine courses may be given to Group I
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patients without jeopardizing the excellent survival
rate, and that the addition of adriamycin (doxorubi-
cin) increases survival in Groups II and III patients.
Analysis of the tumor histopathology data from the
Study revealed that it is possible to identify patients
likely to do poorly when current therapeutic ap-
proaches are used, on the basis of cytologic atypism
(anaplasia) or sarcomatous stroma in the tumor.’
Studies are being designed to refine treatment for
patients with favorable (well differentiated) histology
and to intensify treatment for those with unfavorable
histology.

NEUROBLASTOMA

The survival rate in neuroblastoma, a malignant
tumor arising in the sympathetic nervous system, has
improved little in the past 20 years in spite of advances
in treatment of other tumors. This lack of substantial
improvement is related to the facts that approximate-
ly 70 per cent of the patients have widespread disease
at the time of diagnosis and that the effects of chemo-
therapy are variable and transient. Curiously enough,
neuroblastoma is found in situ in the adrenal glands of
one in 200 newborn infants and may undergo sponta-
neous regression or transformation to a benign gan-
glioneuroma.

Neuroblastoma occurs most frequently in the
younger pediatric age group, with a median incidence
in the child two years of age. Approximately 60 per
cent of tumors arise in the abdomen. Seventy-five per
cent of patients excrete increased amounts of cate-
cholamine metabolites in the urine, a useful indicator
of tumor activity.

The prognosis in neuroblastoma is influenced
mainly by age, stage and primary-tumor site. In chil-
dren less than one year of age the two-year relapse-
free survival rate is 75 per cent, and over the age of
two, it is 12 per cent. Survival rates for Stages I, IT and
IV-s range from 63 to 85 per cent, whereas for Stages
IIT and IV, they are 37 per cent and 5 per cent respec-
tively.* Thoracic lesions are more favorable than ab-
dominal tumors.

Operation alone may be curative when the tumor is
localized and completely excised. The role of radia-
tion therapy is not well defined although it is com-
monly used after incomplete resection or for control of
metastases. The paucity of chemotherapeutic agents
with predictable uniform cytotoxic effects on this
tumor and the early development of drug resistance
are the major problems in treatment. Cyclophospha-
mide and doxorubicin are the most effective agents
and individually induce regression of tumors in 10 to
80 per cent of patients. Vincristine is less active, and
the responses are variable and of short duration. The
combination of the two or three agents induces tumor
regression in 50 per cent of patients, but the duration
of response is generally less than a year.® Immuno-
therapy has also been disappointing. Other agents of
uncertain usefulness are imidazole carboxamide, pa-
paverine, cis-platinum and the epipodophylotoxin,
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VM-26. Total-body irradiation is another approach of
uncertain value.

Cell kinetic data indicate that the proliferating frac-
tion of the tumor-cell population in neuroblastoma is
small.® A large nonproliferating pool of cells may
represent a major limitation to eradication of the
tumor by chemotherapeutic agents.

RHABDOMYOSARCOMA

This tumor, the most common soft-tissue sarcoma
found in childhood, can arise virtually anywhere in
the body. The most frequent sites of origin in order of
frequency are the head-and-neck region, extremities,
genitourinary tract and trunk. Approximately 70 per
cent of cases present before the age of 10.

There are four histologic subtypes of rhabdomyo-
sarcoma, the most common form being embryonal fol-
lowed by alveolar, botryoid and pleomorphic. Recent-
ly, a new variant occurring in soft tissue but con-
sidered histologically indistinguishable from Ewing’s
sarcoma of bone has been described and is referred to
as “‘extraskeletal Ewing’s tumor.”” This subtype is as
responsive to therapy as the classic forms.

The multidisciplinary Intergroup Rhabdomyosar-
coma Study, concluded in 1978, has shed considerable
light on the clinical characteristics of rhabdomyosar-
coma and on specific problems in therapy.® The
Study’s clinical staging classification for the tumor
has proved to be of major prognostic value and an aid
in treatment planning. It is evident from the Study’s
data that lymphatic metastases occur in at least 18 per
cent of patients presenting with genitourinary and ex-
tremity primary sites. Paratesticular primary tumors
are associated with para-aortic-lymph-node involve-
ment in 40 per cent of cases, indicating a need for
lymph-node biopsy in these patients. Direct menin-
geal extension of tumor occurs within one year in 35
per cent of patients whose primary sites are in the
head and neck (nasopharynx-nasal cavity, paranasal
sinuses or middle ear) adjacent to the meninges. Ex-
tremity primary tumors also tend to metastasize to the
central nervous system with increased frequency.

Additional results indicate that postoperative irra-
diation of the tumor bed is unnecessary when vincris-
tine, dactinomycin and cyclophosphamide are given
in combination for two years after excision of a
localized tumor (Group I). Interestingly enough, this
combination is no better than that of vincristine and
dactinomycin in patients with microscopic residual
disease (Group II), who receive postoperative irradi-
ation as well. Intensive chemotherapy regimens,
“pulse” vincristine, dactinomycin and cyclophospha-
mide alone or combined with doxorubicin, followed
by irradiation, are equally effective in advanced stages
and cause tumor regression in 80 per cent of patients
having gross residual disease after operation (Group
III) or metastatic disease at diagnosis (Group IV). At
present, the two-year relapse-free survival rates are
projected to be 85 per cent for Group I, 72 per cent for
Group II, 60 per cent for Group III and 25 per cent for
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Group IV disease, with the overall survival rates being
higher for each group.

Current investigations include a primary chemo-
therapy approach to avoid the disability associated
with the various forms of exenteration for selected
favorable sites — e.g., genitourinary tract ‘‘prophy-
lactic” central-nervous-system irradiation for pa-
tients with head-and-neck parameningeal primary
tumors, reduction in radiation doses and more inten-
sive chemotherapy for patients with advanced dis-
ease.

HoODGKIN’S DISEASE

Hodgkin’s disease is the most common lymphoma
in childhood. Patterns of disease are similar in adults
and children although the tumor is rare in children
under five years of age. Treatment decisions and prog-
nosis depend on histologic type and stage of disease
determined clinically, radiographically and surgical-
ly. Laparotomy with splenectomy alters the clinical
stage in one third of the cases. Nodular sclerosis is the
most common histologic subgroup, followed in fre-
quency by mixed cellularity, lymphocytic predomi-
nance and lymphocytic depletion — the last rarely en-
countered in children.

Irradiation is the cornerstone of treatment for
Stages I and II and is delivered to a “mantle field”
and to the para-aortic nodes and splenic pedicle or to
involved fields only.® Total nodal irradiation offers the
least chance of relapse by disease extension into unir-
radiated nodes. Involved-field irradiation supple-
mented with chemotherapy may offer the same ad-
vantage and avoid the potential deleterious late effects
of irradiation on the growing child. A comparative in-
tergroup trial of these two technics is now being con-
ducted. The five-year survival rate in Stages I and Il is
90 per cent, with further moderate attrition between
five and 10 years.

In patients with more advanced disease (Stages 111
and IV), the benefits of chemotherapy have been
clearly demonstrated. Approximately 70 to 80 per
cent of patients achieve a complete response with six
months of nitrogen mustard, vincristine, prednisone
and procarbazine treatment, but half the patients
relapse during the first three to four years of follow-up
observation.! The development of resistance to this
set of drugs does not necessarily imply resistance to
others. Other effective drugs include cyclophospha-
mide, vinblastine, doxorubicin, bleomycin, imidazole
carboximide, lomustine and VM-26. The evidence at
present suggests that, for the more advanced stages,
extended-field irradiation combined with chemother-
apy produces the lowest relapse rate, although the ex-
act role of the two is incompletely defined.

NoN-HoDpGKIN LYMPHOMA

Non-Hodgkin lymphomas arise from nodal, extra-
nodal or nonlymphatic sites, tend to disseminate early
and progress rapidly. The disease occurs most com-
monly between the age of two and 12 years. The
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Rapaport histologic classification developed for adults
is of uncertain value when applied to children, since
most childhood cases are not of the nodular histologic
type. The classification of tumor cells by immunolog-
ic markers may provide an additional approach to
classification and, ultimately, treatment planning.
Whether staging laparotomy is of value in treatment
or prognosis is not clear as yet. In children with
tumors originating in the mediastinum or lymph
nodes leukemic transformation and meningeal dis-
ease frequently develop.

When the disease is confined to the gut and regional
mesenteric nodes, segmental resection plus postoper-
ative whole-abdomen irradiation is curative in 80 per
cent of patients.!" For disease elsewhere, the current
approach combines irradiation and multiple-agent in-
tensive chemotherapy. The most successful thera-
peutic regimen reported to date combines intensive in-
duction and consolidation chemotherapy with radia-
tion, prophylactic central-nervous-system and cyclic
maintenance therapies.!? Cyclophosphamide, predni-
sone, vincristine, daunorubicin, cytarabine hydro-
chloride (cytosine arabinoside), L-asparaginase, car-
mustine, thioguanine, hydroxyurea and methotrex-
ate are employed together in a tolerable schedule. Of
43 children treated with this protocol, 76 per cent are
surviving relapse free with a median observation time
of 25+ months. Fifty-one per cent of the survivors are
off therapy, without evidence of disease. These
preliminary results show promise, but require confir-
mation in a larger series of patients.

OSTEOSARCOMA

Osteosarcoma, a malignant bone tumor, may arise
in any bone, but is most common in the metaphyseal
portion of long bones, especially the distal femur.
Eighty per cent of all cases occur during the second
decade of life. Until recently, chemotherapy trials
were disappointing, and radical surgery alone or ir-
radiation of the tumor followed by radical surgery had
yielded a long-term survival rate of less than 20 per
cent. Two notable advances in treatment include ag-
gressive surgery for lung metastases'® and adjuvant
therapy with either doxorubicin!* or high-dose metho-
trexate with citrovorum “rescue.”'® The combination
of aggressive surgery to pulmonary metastases and
adjuvant chemotherapy after resection of the prima-
ry tumor has increased the relapse-free survival at 18
months to over 55 per cent. Multidrug regimens
acronymically designated CONPADRI-I (cyclophos-
phamide, vincristine, doxorubicin and phenylalanine
mustard) and COMPADRI-ILIII (includes high-
dose methotrexate) have given comparable survival
rates.'® The strategic administration of drugs has per-
mitted innovative surgical approaches such as en bloc
resection of tumors and preservation of limbs by
means of prosthetic devices in carefully selected
patients.!” In this regard, angiography has been ex-
tremely useful in demonstrating tumor boundaries.
Other therapeutic approaches under investigation in-
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clude adoptive immunotherapy, transfer factor and
interferon, but none of these measures have been as ef-
fective as chemotherapy. With improved survival, the
importance of early initiation of rehabilitation is
crucial.

EwING’S SARCOMA

Ewing’s sarcoma is thought to originate from im-
mature reticulum cells or primitive mesenchyme of
the medullary cavity, but its exact histogenesis re-
mains an enigma. As in osteosarcoma, the peak in-
cidence is in the second decade of life. It arises most
commonly in the bones of the trunk, or in the midshaft
or metaphypeal portions of the long bones, especially
the femur.

The previously dismal outlook in this tumor has
improved considerably, and an actuarial five-year
relapse-free survival rate of 75 per cent is reported for
patients with localized disease.’® The approach to
treatment has evolved from one of primary surgery or
primary radiation therapy to a combination of sur-
gery, radiation and multidrug chemotherapy. The
Intergroup Ewing’s Sarcoma Study has shown that
the addition of either doxorubicin or bilateral pulmo-
nary irradiation to chemotherapy with vincristine,
dactinomycin and cyclophosphamide and local irra-
diation improves the response and survival of children
with nonmetastatic disease.!” The intensive Memorial
Hospital T-6 regimen, which in addition includes
bleomycin, carmustine and methotrexate, also shows
promise.'® Relapse rates remain disturbingly high in
patients with pelvic and sacral primary tumors
regardless of the regimen employed. Failure is more
often due to distant metastases than to relapse at the
primary site. Because local and distant failure rates
are lower when partial or complete resection is per-
formed, and because of the functional disability seen
with high-dose irradiation, surgical resection of the le-
sions in expendable bones is currently being explored.

Of great concern has been the failure to prevent re-
appearance of disease and effect prolonged survival in
patients presenting with metastatic disease. The dis-
covery of new agents may be required to improve the
survival in this group.

REFERENCES

1. Wolff JA, Krivit W, Newton WA Jr, et al: Single versus multiple dose
dactinomycin therapy of Wilms’s tumor. N Engl J Med 279:290-294,
1968

2. D'Angio GJ, Evans AE, Breslow N, et al: The treatment of Wilm’s
tumor: results of the National Wilms’ Tumor Study. Cancer 38:633-
646, 1976

3. Beckwith JB, Palmer NF: Histopathology and prognosis of Wilms’
tumor: results of the First National Wilms’ Tumor Study. Cancer
41:1937-1948, 1978

4. Breslow N, McCann B: Statistical estimation of prognosis for children
with neuroblastoma. Cancer Res 31:2098-2103, 1971

5. Green AA, Hustu HO, Kumar M: The response of neuroblastoma to
sequential low-dose cyclophosphamide (CYCLO) and adriamycin
(ADRIA) therapy. Proc Am Assoc Cancer Res Am Soc Clin Oncol
17:120, 1976

6. Hayes FA, Green AA, Mauer AM: Correlation of cell kinetic and
clinical response to chemotherapy in disseminated neuroblastoma.
Cancer Res 37:3766-3770, 1977

The New England Journal of Medicine
Downloaded from nejm.org at VIRGINIA COMMONWEALTH UNIV on January 23, 2015. For personal use only. No other uses without permission.
From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society. All rights reserved.



1348 THE NEW ENGLAND JOURNAL OF MEDICINE

7. Soule EH, Newton W Jr, Moon TE, et al: Extraskeletal Ewing’s sar-
coma: a preliminary review of 26 cases encountered in the Intergroup
Rhabdomyosarcoma Study. Cancer 42:259-264, 1978

8. Maurer HM, Donaldson M, Gehan EA, et al: Rhabdomyosarcoma in
childhood and adolescence. Curr Probl Cancer 2:1-38, 1978

9. Tefft M: Radiotherapeutic management of Hodgkin’s disease in
children, Conflicts in Childhood Cancer. An evaluation of current
management. Edited by LF Sinks, JO Godden. New York, Alan R
Liss, 1975, pp 93-101

10. DeVita VT Jr, Serpick AA, Carbone PP: Combination chemotherapy
in the treatment of advanced Hodgkin's disease. Ann Intern Med
73:881-895, 1970

11. Jenkin RDT, Sonley MJ, Stephens CA, et al: Primary gastrointestinal
tract lymphoma in childhood. Radiology 92:763-767, 1969

12. Wollner N, Burchenal JH, Lieberman PH, et al: Non-Hodgkin’s lym-
phoma in children: a comparative study of two modalities of therapy.
Cancer 37:123-134, 1976

13. Martini N, Huvos AG, Miké V, et al: Multiple pulmonary resections in
the treatment of osteogenic sarcoma. Ann Thorac Surg 12:271-280,
1971

14. Cortes EP, Holland JF, Wang 1J, et al: Amputation and adriamycin in
primary osteosarcoma. N Engl J Med 291:998-1000, 1974

15. Jaffe N, Frei E, Traggis D, et al: Adjuvant methotrexate and citro-
vorum-factor treatment of osteogenic sarcoma. N Engl J Med 291:994-
997, 1974

16. Sutow WW: Chemotherapy in the management of osteosarcoma,
Management of Primary Bone and Soft Tissue Tumors. Edited by RL
Clark, RC Hickey. Chicago, Year Book Medical Publishers, 1978, pp
163-170

17. Rosen G, Murphy ML, Huvos AG, et al: Chemotherapy, en bloc resec-
tion, and prosthetic bone replacement in treatment of osteogenic sar-
coma. Cancer 37:1-11, 1976

18. Rosen G, Caparros B, Mosende C, et al: Curability of Ewing's sarcoma
and considerations for future therapeutic trials. Cancer 41:888-899,
1978

19. Perez CA, Razek A, Tefft M, et al: Analysis of local tumor control in
Ewing’s sarcoma: preliminary results of a cooperative intergroup study.
Cancer 40:2864-2873, 1977

LAW-MEDICINE NOTES

Confidentiality of Records in PSRO’S
WiLLiam J. Curran, J.D., SM.Hve.

NE of the most important experiments in

medical-care regulation of this country in the
1970’ is the group of organizations called PSRO’s, or
Professional Standards Review Organizations. These
organizations were designed by the United States
Congress to allow the medical profession the oppor-
tunity to monitor the quality and appropriateness of
the medical care rendered to hospital patients covered
by federally financed health care, mainly Medicare
and Medicaid.

PSRO’s are organized all across the country as
nonprofit, private corporations. They generally view
themselves as nongovernmental. The Department of
Health, Education, and Welfare seems to agree with
this view. However, it is clear that the Department ex-
ercises very tight control of PSRO structure, policy
and operations by its contracts with each PSRO and
by its detailed statutes and regulations in the field.

Nearly all PSRO executives and most physicians in
this country believe that confidentiality of data, par-
ticularly of personal data on patients and providers, is
essential to the success of the program. Probably the
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most sensitive data in the eyes of physicians are the
PSRO physician profiles, which might be sought by
public-interest groups to provide to consumers in
choosing a physician, by a malpractice attorney seek-
ing support for a negligence claim or by a medical
licensing board seeking evidence of a pattern of prac-
titioner incompetence.'

A public-interest group in the District of Columbia
called Public Citizen Health Research Group brought
an action in the Federal Court to open up the records
of the District of Columbia PSRO to public examina-
tion under the Federal Freedom of Information Act.
The action caused great concern among PSRO’s all
over the country. The American Association of
PSRO?’s joined in the action as an intervening party
defendant, thus making it a national test case for the
applicability of the Freedom of Information Act to this
regulatory program. The District Court heard the
arguments and ruled that the Act was applicable and
issued an order to the PSRO and the Department to
process the request for information.?

The controlling issue in the case was whether
regional PSRO’s are private organizations, as the
PSRO’s maintained, or federal agencies, as the plain-
tiff maintained. The PSRO cited a number of aspects
indicating their private character, including the facts
that the relation of PSRO’s to the federal government
is contractual, that the PSRO’s are not established by
federal law, that the staffs of the PSRO’s are not
federal employees, and that supervision by the
Department of Health, Education, and Welfare is by
regulation (and contract) and not on a day-by-day
basis as with agencies that are clearly part of the
federal government.

Judge Gesell was not impressed with these argu-
ments. He applied the definition of “‘Federal Agency”
found in the Administrative Procedure Act and in-
terpreted in court decisions.’> Under these interpreta-
tions it was found that the government utilizes private
and quasi-private agencies to accomplish government
objectives and to get the business of government done.
The most important consideration was found to be
whether the entity in question had authority in law to
make decisions. Contrary to the defendants’ argu-
ments, it was found that PSRO’s make many deci-
sions daily that are authoritative within the PSRO
program. In addition, however, Judge Gesell found
many other factors compelling in finding PSRO’s
clearly to be federal agencies. He concluded

NCMF (the regional PSRO) is financed by the United States,
it is a creature of statute, it performs an executive function, and it
operates under direct, pervasive, continuous regulatory control
affecting even minutia of the procedures and functions.

This decision was directed to answering this ‘“‘agen-
cy”’ question. It remains for a further determination to
be made as to whether the exemptions in the Freedom
of Information Act apply to prevent disclosure of some
or all of the data sought by the plaintiffs. The decision
itself is now on appeal, so that one cannot be sure
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