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Clinical and ultrasonographic findings associated with
testicular infiltration in pediatric patients with leukemia

Hallazgos clinicos y sonograficos asociados a infiltracién testicular en pacientes
pediatricos con leucemia
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Servicio de Cirugia Pediatrica, Centro Médico Nacional Hospital 20 de Noviembre, Instituto de Seguridad y Servicios Sociales de los Trabajadores
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Abstract

Background: Testicular infiltration is infrequent in pediatric patients with leukemia and can be confused with other testicular
conditions. Objective: To analyze the presence of clinical and radiological features suggestive of testicular disease and its
histological association with leukemia infiltration. Method: Retrospective and analytical observational study that included pa-
tients with diagnosis of leukemia who underwent biopsy for suspected testicular infiltration. The relationship with the variables
analyzed were diagnosis, reason for taking the biopsy, ultrasound findings, stage of treatment, induration, increased volume
and pain, with testicular infiliration. Results: Eighteen patients were included; 11 of them with microlithiasis, of which one 1
reported infiltration (odds ratio: 0.075; p = 0.026), no association was found between ultrasound findings and the presence of
infiltration. Clinical findings were significantly associated with positive biopsies. Conclusions: No risk association was found
with the ultrasound findings such as microlithiasis and hypoechoic imaging. The clinically evident testicular disease (testicular
enlargement and testicular induration) has a significant statistic association with the presence of leukemia infiltration.
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Resumen

Antecedentes: La infiltracion testicular en pacientes pediatricos con leucemia es infrecuente y puede ser confundida con otros
padecimientos testiculares. Objetivo: Analizar la presencia de caracteristicas clinicas y radioldgicas sugestivas de enfermedad
testicular y su asociacion histolégica con infiltracién por leucemia. Método: Estudio observacional retrospectivo y analitico que
incluy6 a los pacientes con diagndstico de leucemia sometidos a biopsia por sospecha de infiltracion testicular. Se analizo la
relacion con las variables diagndstico de base, motivo de toma de biopsia, hallazgos ultrasonograficos, etapa del tratamiento,
induracién, aumento de volumen y dolor, con infiltracion a testiculo. Resultados: Se incluyeron 18 pacientes; de ellos, 11 con
microlitiasis, de los cuales solo uno reportado con infiltracion (odds ratio: 0.075; p = 0.026). No se encontré una asociacion
entre los hallazgos ultrasonograficos y la presencia de infiltracion. Los hallazgos clinicos se asociaron significativamente con
biopsias positivas. Conclusiones: No se encontré una asociacion de riesgo con los hallazgos por ultrasonido, como microli-
tiasis e imagenes hipoecogénicas. La enfermedad testicular clinicamente evidente (incremento de volumen e induracion tes-
ticular) tiene una asociacion estadisticamente significativa con la presencia de infiltracion por leucemia.

Palabras clave: Leucemia. Infiltracion testicular. Enfermedad clinicamente evidente. Microlitiasis. Biopsia de testiculo.
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|ntroduction

Acute lymphoblastic leukemia' is the most common
oncological disease in childhood, accounting for ap-
proximately 30% of cancer cases in children. In recent
decades, the survival of patients with leukemia has
improved dramatically, with cure rates exceeding
80%'. Despite the improvement in outcomes with
treatment, leukemia relapse continues to be a prob-
lem. Depending on the site and timing of the relapse,
the treatment may have better or worse outcomes. In
the case of relapses associated with the central ner-
vous system or the testicle, the prognosis is better
than when relapse occurs in the bone marrow?, being
the latter the most frequent.

Traditionally, the testicle has been considered a
“sanctuary” organ due to its blood-testis barrier, which
causes poor penetration of drugs®. In testicular re-
lapse, the disease is usually localized in the interstitial
spaces, while in advanced cases, infiltration may in-
volve the seminiferous tubules®. The pathophysiology
of testicular infiltration is controversial; it is currently
believed that various testicular factors may control the
penetration and proliferation of lymphoblasts, which,
combined with the poor penetration of cytotoxic drugs,
could lead to the persistence of latent cells that would
cause relapse®.

Clinically demonstrable testicular disease usually
manifests as painless testicular enlargement, which is
rare at diagnosis and occurs in 2% of cases, while
hidden infiltration can be diagnosed by biopsy in up
to 25% of new diagnoses®®. However, due to signifi-
cant rates of false negatives, routine testicular biopsy
during induction, maintenance, or at the end of treat-
ment is not recommended”.

In an attempt to reduce the number of false nega-
tives and the number of unnecessary biopsies, hidden
testicular infiltration has been attempted to be diag-
nosed by imaging modalities, such as ultrasound,
which has not achieved evidence of adequate diag-
nostic sensitivity?, largely because ultrasound findings
are nonspecific, reporting increased volume, focal or
diffuse hypoechoic lesions that can be homogeneous,
and even an appearance similar to primary testicular
neoplasms, orchitis, testicular torsion, or other infiltra-
tive disorders, such as lymphoma or sarcoidosis®. In
a study conducted in Mexico, Dorbeker-Azcona et al.”®
highlight a poor correlation of positive ultrasounds for
infiltration with the results found in fine-needle aspira-
tion biopsy.

Next, we analyze the presence of clinical character-
istics and ultrasonographic findings commonly consid-
ered suggestive of testicular disease and their
association with histological reports of leukemia infil-
tration obtained by incisional biopsies.

Method

This is an observational, retrospective, descriptive,
and analytical study, with a case-control design,
which included patients diagnosed with acute lym-
phoblastic or myeloblastic leukemia who underwent
testicular biopsy to rule out infiltration. The clinical
records of all testicular biopsies performed at our
hospital between June 2015 and March 2021 were
obtained, and patients diagnosed with acute lympho-
blastic leukemia were included. The baseline diag-
nostic variables, reason for biopsy, ultrasonographic
findings, and stage of treatment were descriptively
analyzed, and a case-control analysis was per-
formed, defining cases as patients who presented
leukemic infiltration in the testicular parenchyma and
controls as those whose biopsy yielded a negative
result. Each of the following variables was consid-
ered as exposure factors: presence of testicular mi-
crolithiasis, testicular enlargement, induration, and
testicular pain; and their association with a positive
histological result for leukemia infiltration was as-
sessed. IBM SPSS Statistics 25 was used as a sta-
tistical tool.

Results

A total of 21 patients were obtained, 18 of whom
were included and 2 were excluded (due to incomplete
medical records and a history of testicular neoplasm).
Fourteen out of the total included (77.6%) were T-cell
acute lymphoblastic leukemias, 1 (5.6%) was a biphe-
notypic acute lymphoblastic leukemia, 1 (5.6%) a B-
cell acute lymphoblastic leukemia, 1 (5.6%) was an
acute myeloid leukemia M4, and 1 (5.6%) an acute
myeloid leukemia M3 (Fig. 1). Twelve (66%) were in
the induction phase, 3 (16.7%) in the maintenance
phase, and 3 (16.7%) were being monitored (Fig. 2).
The reasons for requesting a biopsy were: testicular
enlargement in 1 (5.6%), testicular pain in 2 (11.1%),
testicular induration in 1 (5.6%), ultrasound suggestive
of infiltration in 6 (33.3%), and isolated microlithiasis
by ultrasound in 8 (44.4%) (Fig. 3). In the analytical
study of the variables with a case-control model, a
total of 11 patients with testicular microlithiasis were
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Table 1. Results of the variables with the case-control model

Findings No. of cases Cases positive to infiltration OR 95%ClI p
Pain 2 0 1.45 1.045-2.02 0.32
Increased volume 3 3 7.5 2.06-27.25 0.002
Induration 4 4 14 2.11-92.54 <0.001
Microlithiasis 11 1 0.075 0.006-0.954 0.026
Hypoechogenic images 8 3 2.4 0.29-19.78 0.41
found, 1 of whom had leukemia infiltration, with an

odds ratio (OR) of 0.075 (95% confidence interval [CI]: - F;’éiﬂiif:: 21 T-ALL
0.006-0.954; y2 = 4.92; p = 0.026). Regarding patients :Excﬂ:ﬁq:318

with testicular enlargement (n = 3), all had leukemia ' ® Biphenatypic
infiltration (OR, 7.5; ClI95%, 2.065-27.25; 2 = 9.36; v AL

p = 0.002). Similar results were found for patients with

induration, as none of the 4 with this clinical finding o AML M3
had a negative biopsy (OR, 14.0; ClI95%, 2.11-92.5;

x? = 13.37; p < 0.001). Regarding testicular pain = AML M1

and the presence of hypoechoic images by ultra-
sound, statistically significant results were not found
(Table 1).

Discussion

The specific treatment for managing testicular leu-
kemia has been a matter of discussion in multiple
publications. Typically, optimal therapy for relapse in
the testicle includes systemic chemotherapy and local
radiotherapy with doses of 2400 cGy to both testi-
cles'. With the advent of new treatment regimens in
the 1970s, such as the use of high-dose methotrexate,
the risk of testicular relapse has significantly de-
creased, so that with current regimens, the incidence
has declined to around 5%''". These findings have
led us to omit testicular irradiation for patients with
testicular leukemia at the diagnosis of the disease
who received intensive chemotherapy, provided they
lacked evident testicular disease at the end of induc-
tion to remission®™,

We should mention that, currently, the treatment
outcomes and prognosis for patients with occult tes-
ticular disease, vs those with evident isolated relapse,
have been similar, and for this reason, testicular bi-
opsies to document occult disease during the treat-
ment period or at the end of it have fallen into
disuse’.

Figure 1. Type of leukemia in the studied population.
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Figure 2. Treatment phase in the studied population.
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Figure 3. Reasons for requesting testicular biopsy.
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In an attempt to reduce testicular biopsies, although
the use of imaging modalities has been implemented
to establish a correlation with the presence of the
disease, the radiological findings that are significantly
related to leukemic infiltration in the testicular paren-
chyma are not well defined, leading many radiologists
to issue reports based on their personal experience.
Testicular microlithiasis is among the findings com-
monly associated with malignancy, largely due to its
association with germ cell neoplasms''’, character-
ized by multiple small echogenic focal lesions < 3 mm
in diameter that can be focal or diffuse and are limited
to the testicles, generally asymptomatic'®. In our se-
ries, we decided to analyze specific findings, whether
clinical or radiological, as exposure factors to com-
pare with the results of incisional biopsies, in contrast
to what was Dorbeker-Azcona et al.’® did who com-
pared positive ultrasound findings and patients with
clinical suspicion with the presence of infiltration as
reported in biopsies. In our study, contrary to what
would be expected, an even lower risk of leukemia
infiltration was found in patients with microlithiasis
(OR, 0.075; 95% Cl, 0.006-0.954; x> = 4.92; p = 0.026).
For those patients in whom ill-defined hypoechoic im-
ages were found within the testicular parenchyma, a
positive risk association was found, with an OR of 2.4,
but without statistical significance (95% CI: 0.29-
19.78; p = 0.41), probably due to the limited number
of patients in this study. Similar to what Klein et al.?
reported, adequate sensitivity has not been achieved
for the ultrasound diagnosis of testicular leukemia
infiltration.

Considering that the diagnosis of occult disease
has not shown an improvement in patient survival,
this study also analyzed the correlation between the
clinical characteristics of evident disease, such as
volume increase and induration, finding a strong, sta-
tistically significant association with leukemia infiltra-
tion (volume increase, OR, 7.5 and p = 0.002;
induration, OR, 14.0 and p < 0.001). Although leuke-
mia infiltration is generally asymptomatic, the relation-
ship between testicular pain and infiltration was
analyzed, finding a 2.4 times greater risk (95% CI,
1.045-2.02; p = 0.32).

Conclusions
Clinically evident disease with symptoms such as

volume increase and induration has a strong, statisti-
cally significant association with the presence of

leukemia infiltration. Microlithiasis is not a suggestive
finding of leukemia infiltration.

The presence of hypoechoic ultrasound images, as
well as testicular pain, appear to have a positive rela-
tionship with the presence of leukemia in the testicle;
however, more studies are needed to demonstrate this
assertion.

Currently, there is no non-invasive diagnostic study
for testicular infiltration, possibly due to a lack of stud-
ies associating specific imaging findings with this
condition.
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