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A Clinico-Pathological Study
on the Prognosis of Wilms’
Tumor™

A Report of 29 Cases with Special Emphasis on
Histopathological Findings.

Keriman Tinaztepe, M.D.**

N ephroblastoma or Wilms’ tumor is one of the commonest neo-
plasms in childhood.!-3 Its prognosis was regarded as very poor before
the last two decades.* Only a few cases have been cured and the report-
ed rate of survival was 99, until 1933. Recently, the survival rates
reached 47.39,. Lattimer reported a 909, survival rate for patients
under the age of one year.%7 The factors which have helped to reduce
the mortality rate are early diagnosis, prompt nephrectomy and imme-
diate post-operative radiation therapy combined with chemotherapy.
The prognosis is better for patients less than two years of age.

In some cases, the prediction of prognosis of the treated patients
was found to be difficult, solely on the basis of clinical findings. The
purpose of this study is to evaluate the role of the pathological findings
in the prognosis of Wilms’ tumor.

Materials and Methods

In this review, 29 cases of pathologically proven Wilms’ tumor
cases from St. Christopher’s Hospital for Children in Philadelphia from
1950 through March 1964 are studied. In Table I some of the important
findings related to the type of treatment and the length of the follow-ups
after surgery are summarized. The emphasis is given to the following
aspects in the examination of surgically removed tumors:

* This study was done at St. Christopher’s Hospital for Children, Temple University
School of Medicine, Philadelphia, USA., between the years 1961-1964 by the
author as a special fellow in Pediatric Pathology.

** Professor of Pediatrics and Pediatric Pathologist, Children’s Medical Center,
Hacettepe University, Ankara, Turkey.












TABLE I (Continued)

. Name,
Cases as  Date of Pathology Agc and Radio- Chemo-
Numbered admission Nnumber Sex Nephrectomy Side therapy therapy Follow-up
23 B.J. N. S-402-62 17 mos. Yes L Post-op Act. D Dicd
8-16-62 F (6 mos.)
24 W. H. S-306-63 15 mos. Yes R Post-op None Dicd
6-12-63 M (15 days)
25 D. W. S-367-63 2 1/2 yrs. Yes R Post-op Act. D Died
11-16-63 M (2 yrs.)
26 M. M. D. S-443-63 11 mos. Yes R Post-op Act. D Survived
8-16-63 M (16/12 mos.)
27 S-182-64 17 mos. Yes R Post-op Act. D Survived
345-64 M (9 mos.)
28 K. T. S-370-64 2 mos. Yes R Post-op Act. D Survived
6-3-64 M (9 mos.)
29 C. L A-104-58 8 mos. No L Pre-op None Died
3-5-58 F (9 mos.)
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The site of the tumor: In fourteen cases the tumor was located
in the right kidney, and again in fourteen, in the left kidney. In one
case, there was bilateral involvement (Case No: 17). In 8 cases out of
14, where the tumor was located on the right side and 4 cases out of
14 where the tumor was located on the left side, the patient survived.

Associated congenital anomalies: In five cases of this serics
some of the developmental anomalies were associated. As shown in
Table V, undescended testes in 4, congenital aniridia in 2, male
pseudohermaphroditism in two, and mental retardation in two cases
were present. The percentage of the associated congenital anomalies
in this series was found to be 17.2.

TABLE V
WILMS’ TUMOR CASES WITH CONGENITAL ANOMALIES
Cases as ‘ Last
Numbered Age Congenital Anomalies State
18 47 mos. Interatrial scptal defect Survived
19 17 mos. Undescended testis ' Survived
24 15 mos. Undescended testis Died
25 30 mos. Syndactylia, high-arched palate, Died

congenital cataract, congenital
glaucoma, male pseudohermap-
hrodite, undescended testis, mental
retardation

28 25 mos. Male pseudohermaphrodite, undes-  Survived
cended testis aniridia microcephaly,
mental retardation

Symptoms, signs and laboratory findings: Abdominal pain
in 2, abdominal swelling in 9, vomiting in 5, fever in 5, no complaint
in 3, constipation in 1, and pallor in 1 were the most common com-
plaints accordingly.

Case Nos. 2, 3, 9 had abdominal pain imitating acute abdomen.
The initial diagnosis was that of acute appendicitis. Case No. 2 was
operated upon and the appendix was found to be normal. After 4
months, reoperation was done because of the impression of an abdom-
inal mass and an intrarenal tumor was found. But there was also
tumor thrombus in the inferior vena cava. This case died in three
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months following a second operation. Although in Case Nos. 3 and
9 the initial diagnosis was that of acute appendicitis, the nephrectomy
was done in 24-48 hours following admission. These two cases are alive
and they are now beyond the period of risk.

The Case Nos. 4,5 and 13 (which were under two years of age)
came to the Well Baby Clinic without complaints, but were found
to have abdominal masses. These patients are also alive. -

The duration of the complaints varied from between 2-3 days to
3 months. Most of the cases came to the hospital with the presenting
complaints which occurred one week prior to admission. Case No. 14
complained of poor appetite and pallor. Diagnosis could not be es-
tablished. After 8 months, the patient was brought to the hospital and
the diagnosis was made after finding pulmonary metastases on the
chest film. ‘ '

Physical examination: A palpable abdominal mass was the
most common finding. It was found in all cases, except for two (Nos.
2,14) at the time of the first admission. All patients went to surgery
in 24-48 hours.

Elevated blood pressure: This condition was noted in almost
half of the cases. In patients between the ages of 2-8 years, the systolic
pressures varied between 110-190 mmHg, and the diastolic pressure
varied between 80-130 mmHg. Four out of them survived; one of
which had a blood pesure of 195/110 mmHg.

Hemoglobin level: The lowest hemoglobin value was 8.3 gm /100
ml. Hb values below 10 gm /100 ml were present in 10 cases 6 out of
these did not survive.

Urinary findings: Microscopic hematuria was found in three
cases (Nos. 6,15,27). In Case Nos. 15 and 27, the tumor grossly infil-
trated the renal pelvis. The neoplastic infiltration of the calyceal system
could not be demonstrated in Case Nos. 6 and 15 and they did not
survive. In this series, no hematuria was present in 9 cases, but the
macroscopic and for the microscopic examination revealed tumor in-
filtration in the pelvis. One case showed albuminuria and pyuria.

Radiologic examination: Direct chest X-Ray and intravencous
urography (IVP) were done in almost all cases prior to surgery. The
X-Ray survey of the long-bones was also done in 1/3 of the patients.
In case No. 2, no IVP was done and in case No. 10 no X-Ray infor-
mation could be found in the patient’s chart. In summary, in 23 cases
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out of 27 in which IVP was done, deformity of the renal pelvis and
calyceal system on the affected side was demonstrated. In two cases,
calcification was seen in plane abdominal film. On preoperative chest
X-Ray, metastases were found in three patients.

Treatment: Transperitoneal nephrectomy was done in 28 cases.
All the patients operated on received radiotherapy of the renal fossa
starting the same day of surgery. The total X-Ray dose was 2100-2700 r.
Only one case (No. 3) received 4000r irradiation.

In 13 cases Actinomycin D was given with radiotherapy, a total
dose of 75 /kg. divided into five doses was given intravenously. Seven
out of these 13 patients did not survive. In the cases where metastases
developed, radiation was given to the area of metastases. Actinomycin
D was combined in the treatment in some of those cases.

Complications of the treatment: Two cases (Nos. 6,25) died
in the first month following surgery with the rate of death in this period
being 3.49%,. Complications were those of agranulocytosis associated
fulminant pseudomonas septicemia, and infarction of the opposite and
only kidney due to renal vein thrombosis. In Case Nos. 15 and 16
however, septicemia also developed, following appearance of metastases
for which a high dose of Actinomycin D was given.

In Case No. 11, splenectomy was done with nephrectomy. This
case also died 9 months after the operation; but no metastasis was
present. Case No. 20 had nephrotic syndrome and the patient died
without metastasis. The cause of death was neither the tumor, nor
complication of the treatment, but was due to renal failure.

In our series, only minor complications of radiation therapy were
seen.

Pathological findings: These results are discussed in two groups.
A-Macroscopic findings: The weight of the tumor, the tears in the
capsule, tumor invasion in the renal pelves, in the ureter and in the
vessels, and the location of the tumor in the kidney are evaluated. The
distant or close organ as well as lymph node metastasis, tumor invasion
in the renal capsule and in the perirenal fat tissue indicated the pre-
sence of metastasis, up to the time of nephrectomy.

In Case No. 17 there was biopsy material only from one side; in
case No. 25 there were no adequate gross studies of the tumor and in
case 29 no nephrectomy was done. These 3 cases could not be included
in this part of the study.
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In Case No. 23, since demonstration of a lung metastasis five weeks
after surgery was shown, it was suggested that the metastasis was pre-
sent at the time of the operation but could not have been visualized.

As seen in Table VI and VII, the weight of the tumor varied
from 420 gm to 1420 gm. in fatal cases, and 87-965 gm in those cases
that survived. The mean weight appeared to be smaller in the latter
group. No relation between change of survival and the weight of the
tumor could be established.

Rupture of the capsule at the time of surgery: The percen-
tage of the tears in the capsule of the tumor in the fatal 12 cases was
589% (7 out of 12). While, in cases that survived, the percentage of
the tears in the capsule of the tumor was 30.79, (4 out of 13) (Case
No. 28 is not included)

Tumor invasion in the renal pelves and the ureter: There
was tumor infiltration in the renal pelves and or in the ureter in 5
of 13 fatal cases (38.59,) and 4 of the 14 survival cases (28.5%,).

Metastasis up to the time of nephrectomy: In this group,
distant organ metastasis, lymph node metastasis and tumor invasion
in the pericapsular tissue were evaluated. As seen in Table VII no
metastasis was detecteed in survivors (0 9%). In the other group, it was
present in 8 out of 13 (66.6%). In this group, Case No. 20 died not
because of the tumor but from another disease.

Tumor in blood vessels: It is both macroscopic and microscopic
in finding. In deaths, the percentage was 66.6 (8 cases). In Case No.
20, no invasion in the blood vessels was present. In two cases of survivors,
the blood vessel invasion was found to be 14.29%,. One of these, (Case 28)
is still alive with metastasis, but the patient has not passed the period
of risk. If we exclude this case, the percentage will be 7.6 9.

B-Microscopic findings: Section of the tissuses were studied in
two respects (Figures 1-8): Part I- Epithelial elements: a. undifferen-
tiated cell groups, b. tubular structures in different stages of differen-
tiation, c. well-differentiated glomerular structures, d. solid or cystic
areas of squamous epithelium.

Part II- Mesenchymal Elements: a. undifferentiated mesen-
chyma (the tissue of the blastema), b. rhabdomyoblastic areas, c.
well-differentiated striated muscle.

Undifferentiated Elements in Part I appear as Cancer; in
Part II they appear as sarcoma. Correlation of mortality and
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survival is investigated ‘with respect to the predominance of one of
the above-mentioned groups.

Maturation can be partial or complete. In partial maturation tu-
bular and glomerular structures are not developed -well and or rhab-
domyoblastic structures resemble embryonic tumor cells. In complete
maturation, tubular structures are well developed, although ,sometimes
they are cystically dilated and mature striated muscle cells can also
be seen.

In certain cases, solid masses of undifferentiated cells appear as
embryonic carcinoma. In both groups (deaths and survivals), both
mesenchymal and epithelial elements were present. Because of the

preponderance of one of these elements the following conclusions were
made (Tables VIII, IX).

- 1. In fatal cases there was a preponderance of epithelial elements,
while the preponderance of mezenchymal elements were found in those
that survived.

. 2. There were more glomerular structures in these that survived,
but few were secen in patients who did not survive.

3. Mature mezenchymal structures were seen more often in the
survivors then in the fatal cases.

Discussion

Wilms® Tumor comprises 1/5 of the malignant neopla: ms in child-
hood.® Three-quarters of the affected children are below five years
of age.! 9 Although, it is a childhood neoplasm, at least 100 cases are
reported in adults,’® and the oldest patient is 80 years old.!! The
tumor has also been described in stillborns. Hartenstein collected 13
cases of patients with Wilms’ tumor which were apparent during the
newborn period.!?

Wilms’- Tumor is not a rare neoplasm. If it is not trcated, the
mortality rate is very high. Without appropriate treatment, the patients
usually die in one year following diagnosis.? At present, it is not consi-
dered a hopeless disease as was regarded twenty years ago.

According to the Collin’s period of risk,!* generally metastases
and [or resideves are not seen in a case of Wilms’ Tumor beyond the
risk period. Collins demonstrated this in two series.!» ¥ Knox has
also confirmed it in 92 cases.!> Two years after the surgery for patients
without metastasis and reoccurrences corresponds to the period of
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risk® as shown in Gross and Neuhauser,> and Kerr’s!¢ series. That is,
cases that had no metastasis during a 2-year period following surgery
were considered as cured (Table IV). Accordingly, we considered as
cured 2 of our cases, (Nos. 21, 28). In the same table, Case No. 17
appears to be against the Collin’s rule. The explanation for this is as
follows: This child had the operation at the age of 3.5 years. Right
nephrectomy was done after a 3.5 year period without metastasis follow-
ing surgery; at the age of 7 years the patient came to the hospital
because of abdominal pain. A tumor, 8x8 cm in size was found in the
left kidney; biopsy proved it to be a Wilms’ tumor. Was it a metastasis
or a second primary tumor in the other kidney? In general, the site
of the metastasis for almost all Wilms’ tumors is the lung and usually
it appears at least in 1 year following surgery. The patient died 3 months
after admission for the second tumor. This patient actually died during
the period of risk for the second tumor. We consider this to be a case
of bilateral Wilms’ tumor. '

Age is a very important factor in the prognosis. The younger the
child with the Wilms’ tumor the better is the prognosis. In this series
no deaths are seen in cases below the age of 1 year. At 1-2 years of age
the survival rate is 509, while at 2 to 9 years, it is 239%,. Gross and
Neuhauser!* showed in their series (38 cases) the survival rate to be
80%, in patients of 0-1 years of age, and 43.39, in children older then
1 year of age. This study revealed a percentage similar to that of Latti-
mer’s series. In Harvey’s 472 cases the rate of survival is 43.5 %, in
patients less than 1 year of age. All these indicate that the prognosis
is better if the patient is less than 1 year of age. Since the cases are
collected from different hospitals, the percentage of survivals is found
to be low in the Harvey!” and Knutrud'® series.

In our series, the rate of survival in a 1-2 year old children is 509%,.
One would expect to have it higher. Five out of 10 cases between 1-2 years
of age did not survive. Two out of this group died not because of Wilms’
tumor. Their deaths were due to acute renal failure and to post-ope-
rative renal infarct and infection, respectively. In Case No. 23 there
probably was metastasis at the time of surgery, as mentioned above.
If we exclude these patients, a higher survival rate in this period of
1-2 years could be expected.

Sex: In thisseries 68.9%, were males and 319, were females. Itseems
that here the preponderance of males may be coincidental; since there
are series reported in the literature where males and females are equally
effected or even with females more frequently affected. !9 20
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Site: The tumor was located in 14 chlidren on the left side and
in 14 children on the right side. One case showed bilateral involvement.
Stated incidences of bilateral Wilms’ tumor vary in the literature.?! 23
As mentioned before, there is a preponderance of the involvement of
the right kidney in the survivors in this series. This finding does not
correspond to Lattimer’s results.®

Association of congenial anomalies: According to Willis,
most of the children with Wilms’ tumor were developmentally normal.2°
By 1962, in the literature as an associated anomaly with Wilms’ tumor,
only one male pseudohermaphrodite and a case of horse-shoe kidney
were present. In 1964 Miller collected 440 Wilms’ tumor cases and
investigated them for congenital anomalies.?** 2> In 6 cases aniridia
was recorded (1/73), while the incidence of aniridia at birth in the
normal population is 1/50000. It was 1/14.5 in our series. Miller also
recorded 11 cases of undescended testes in his study. There are 4 cases
of undescended testes in our series and the percentage is 1/7.2. We
found 1 case of interatrial septal defect. Miller recorded one patient
with patent foramen ovale and one with tetralogy of Fallot. It seems
that the presence of congenital anomalies can give us a clue as to the
early detection and treatment of the tumor. Case No. 28 came to the
hospital at the age 2 months. At that time, aniridia was diagnosed and
were the patient to have been followed at certain intervals for detection
of the tumor, it could have 1 been expected that the diagnosis would
have been made before the age of 25 months when the palpable mass
was present and the removed tumor weighed 695 gm.

Physical and laboratory findings: Thirty-six percent of the
cases came to the hospital complaining of abdominal pain. In 1 case
error of the initial diagnosis was the cause of 4 months of delay for the
nephrectomy (Case No. 2). In case No. 16, an 8 month dclay caused
lung metastasis to develop. Rarely different interpretations of the
signs cause error in diagnosis and delay of prompt treatment.

Hematuria: Microscopic hematuria was recorded in three cases.
Some authors mentioned that the presence of hematuria is a poor
sign of the prognosis.2 Two of these cases in our series did not survive.
No conclusion can be made from this rather small series.

Anemia: There is no significant finding as far as the prognosis
is concerned.

Hypertension: The blood pressure was recorded in 15 cases and
found to be high in 10 cases; that is in 2/3 of the cases in this study.
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In Lattimer’s series it was 609%,. Daniel says hypertension can often
be found in Wilms’ tumor cases.?¢ It is thought that the space occu-
pying tumors causes ischemia of the kidney, resulting in hypertension.
Six individuals out of 10 with hypertension in this series did not survive.
On the other hand, the case which showed the highest blood pressure
(195/110) mm Hg was cured. It is clear, that no couclusion could be
made in this respect due to the small size of our series.

Diagnosis: Early diagnosis and adequate treatment is very
important in the prognosis of Wilms’ tumor. As mentioned above, in
the youngest patient the prognosis was better. In 28 cases of our series
nephrectomy was done in 24-48 hours following the finding of a palpable
abdominal mass. Radiation therapy was started right after surgery
in all cases. In 13 patients chemotherapy was associated with post-
operative radiotherapy. With this type of treatment, the survival rate
in this series (27 cases) was found to be 44.39%,. Gross and Neuhauser
reported the survival rate to be 479, in the series of 38 cases.> They
recorded no operative deaths. In our series the operative mortality
rate was 3.49%,.

The role of radiotherapy in the prognosis: Wilms’ tumor
is in the group of radiosensitive childhood tumors. In these studies,
the time of the administration of radiotherapy was right after surgery.
There is only 1 case in which radiothrapy was given without surgery
(Case No. 29). In the literature, survival has been reported only after
radiotherapy.” 7. 22 However, none of these were proven pathologically
as cases of Wilms’ tumors. On the other hand, in some centers, the com-
bination of preoperative radiotherapy, nephrectomy and post-operative
radiotherapy was used.* 2°-3! When the results are compared with
those from the series in which nephrectomy and post-operative radio-
therapy were used, it was unsatisfactory since the rate of survival was
low. Ladd and White mentioned no matter low large the tumor was,
it could be removed without surgical death.* They recorded a case in
which a large tumor (the tumor was 1/4 of the body-weight of that
infant) was successfully removed without complication. At the time of
preoperative radiotherapy, because of the destruction of the neoplastic
tissue the tumor cells could easily get into the blood stream. We admin-
istered post-operative radiotherapy and obtained a survival rate very
close to the best results reported in the literature. We beliecve that
radiotherapy following surgery is the best type of treatment. Scott
mentioned examination of the Wilms’ tumor following irradiation and
revealed that there was destruction of the embryonic mesenchymal
tissue where as very little or no change was noted in the epithelial ele-
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of undifferentiated mesenchymal cells. The presence of the muscle
cartilage bone represents more advanced maturation. We had seen
ganglion cells in Case No. 25, although Masson described neurofibrils
in nephroblastoma. Willis considered their description unconvincing.2?
How can we explain the presence of these ganglion cells? We think
that these cells which were found in the metastasic lesion probably
do not belong to the neoplasm.

Microscopic examinations were done of various blocks from the
specimen representing different areas of the same tumor and the follow-
ing conclusions were obtained:

1. Sheets of undifferentiated mesenchymal cells were present both
in the cases that died and in the survivors. No correlation with the
prognosis could be established.

2. Undifferentiated epithelial cells were rarely present in the
survivors, while they were often found in the fatal cases. They seem
to represent a poor prognostic sign.

3. Glomerular structures were rarely present in cases that died,
while they were oftan present in the survivors. It is considered as a
good prognositc sign.

4. Tubular structures and well-differentiated skeletal mucsle do-
not seem to play an important part in the prognosis.

5. It is not practical to evaluate the presence of fat, cartilage, and
bone despite the fact that they are often seen in survivors since so many
sections need to be examined.

Summary

A clinico-pathological study was done in 29 cases of Wilms’ tumor
with children whose ages ranged between 7 months to 9 years in order
to evaluate the factors related in the prognosis. From the clinical stand-
point the following results were obtained:

1. Prompt nephrectomy followed by post-operative radiation the-
rapy and /or Actinomycin D administration was the type of treatment
and the rate of survival was 449,.

2. The rate of survival below the age of 1 year was 100°;, 1-2 yrs
50% and 2-9 yrs 239%,.
A) Pathological findings seen as a poor prognostic sign included:

1. The presence of metastasis 2. Tumor invasion in the vessels, 3. Te-
ars in the capsule 4. The presence of undifferentiated epithelial cells.
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B) Pathological findings seen as a good prognostic sign: Presencc
of glomerular structures.

C) No relation could be found as far as prognosis was concerned
regarding the following factors:

1. The weight of the tumor 2. Tumor invasion in the renal pelves
and the ureter 3. The area of the kidney involved by the tumor 4. The
presence of undifferentiated mesenchymal cell sheets 5. Tubular struc-
tures and differentiated skeletal muscle.

D) Doubtful findings with regard to any prognostic significance:
Presence of fat, cartilage and bone in the tumor.
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