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Case Report

Anaplastic large cell ymphoma in undescended
testis of a patient with 46, XY disorder of sex
development (DSD): a case report
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Abstract: A rare congenital abnormality, 46, XY DSD affects development of chromosomal, gonadal, or anatomical
sex characteristics. Disorders of sex development (DSD) patients frequently present with an undescended testis or
cryptorchidism, which may result in low levels of testosterone and high levels of follicle-stimulating hormone (FSH)
and luteinizing hormone (LH). The LH receptor is involved in development of T-cell lymphoma. Cryptorchidism is
associated with increased risk of development of malignancies, although lymphoma is rare in DSD patients. This
present study presents a case of a 54-year-old woman with low levels of testosterone and high levels of FSH and LH
due to 46, XY DSD. She was diagnosed with cryptorchidism-related anaplastic large cell ymphoma. Based on this
case, it was hypothesized that testicular dysfunction and secondary increases in FSH and LH levels increase the risk
of lymphomagenesis in individuals with congenital 46, XY DSD.
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Introduction

Disorders of sex development (DSD) are con-
genital conditions associated with atypical
development of chromosomal, gonadal, or ana-
tomical sex characteristics. Although overall
birth prevalence of conditions associated with
DSD may be as high as 1 in 300 [1], inciden-
ce of the individual pathophysiological condi-
tion is much lower. Patients with DSD can be
divided into three groups according to karyo-
types: sex chromosome DSD, 46, XX DSD, and
46, XY DSD, with 46, XY DSD accounting for
approximately 50% of all DSDs. Sex chromo-
some DSDs are subdivided into four diagnostic
categories: 45, X (Turner syndrome and vari-
ants), 47, XXY (Klinefelter syndrome, KS), 45,
X/46, XY (mixed gonadal dysgenesis), and 46,
XX/46, XY (chimerism or ovotesticular DSD).

Undescended testis or cryptorchidisms, fre-
quently seen in DSD patients, are associated
with increased risk of infertility and testicular
cancer. DSD patients have a significantly incr-
eased risk of developing specific types of ma-

lighancies, although lymphoma is rare. This
study presented the first case report of lympho-
ma in a 54-year-old woman with 46, XY DSD,
providing a review of relevant literature.

Case report

A 54-year-old woman of Han ethnicity was
admitted to the hospital, in January 2014, aft-
er presenting with pain in the left inguinal area
for 2 weeks. She had a history of surgical re-
section of a right inguinal mass, 30 years pri-
or, and she had never menstruated. On admis-
sion, a female phenotype was recorded. There
was no history of cyclic abdominal pain, hor-
monal intake, radiation exposure, or chemo-
therapy. Upon physical examination, the pati-
ent’s blood pressure was 121/82 mmHg, with
a pulse rate of 82 beats/min, and respiratory
rate of 18 breaths/min. There was no cyanosis,
clubbing, edema, obesity, acne, hirsutism, thy-
roid swelling, or cushingoid features. Her bre-
ast development was grade Il. There was no
axillary or pubic hair. There was no clitoris majo-
ra hypertrophy. The labia majora were separate
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Figure 1. B ultrasound scan of superficial lymph
nodes. Image shows several enlarged lymph nodes
in the left inguinal area, unclear corticomedullary
boundaries, and no enlarged lymph node in the bi-
lateral cervical, bilateral axillary fossa, and right in-
guinal regions.

and the vagina was hypoplastic. Examination
of parameters including the chest and cardio-
vascular system were within normal limits.
There was a palpable painless lump (approxi-
mately 3 x 4 c¢cm in size, obscure boundary,
immobile) in the left inguinal area. Laboratory
test results were as follows: red blood cell
count, 4.57 x 10'2/L; hemoglobin, 13.2 g/dl;
hematocrit, 40.3%; platelet count, 290 x 10°%/L;
white blood cell count, 9.1 x 10°/L; neutrophils,
75%; and lymphocytes, 15.7%. Hormone analy-
sis results were as follows: testosterone, 61
ng/dl (normal range (N): 241-827 ng/dl); lutein-
izing hormone (LH), 19.2 mlIU/mL (N: 1.5-9.3
mlU/mL); follicle-stimulating hormone (FSH),
53.3 mIU/mL (N: 1.4-18.1 mlU/mL); estradiol <
11.8 pg/ml (N: 0-44.5 pg/mL); prolactin, 30.2
ng/mL (N: 2.1-17.7 ng/mL); progesterone, 0.58
ng/mL (N: 0.28-1.22 ng/mL); and 17-hydroxy-
progesterobe (17-OHP), 7.47 ng/mL (N: 0-30).
Biochemical and immunological analyses were
within normal limits and lactate dehydrogena-
se (LDH) was 321 IU/L (N: 109-245 IU/L). X-rays
of the chest and electrocardiography (ECG)
were normal. Superficial B ultrasound show-
ed several enlarged lymph nodes in the left
inguinal area. The largest was approximately
3.1 x 1.9 cm in size. Corticomedullary boundar-
ies were unclear and there were no enlarg-
ed lymph nodes in the bilateral cervical, bilat-
eral axillary fossa, and right inguinal regions
(Figure 1). Computed tomography of the whole
abdomen showed multiple nodules in the re-
troperitoneal area and the left pelvic wall as
well as multiple lymph nodes in the left inguin-
al area, while the uterus and adnexa were
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absent (Figure 2). Cytogenetic analysis of
peripheral blood cells showed a 46, XY karyo-
type (Figure 3).

She received a lumpectomy on February 7,
2014. The size of the tumor mass was appro-
ximately 4 x 5 cm, with a hard texture and
adhesions to the iliac blood vessels. An ovary
was identified in the patient’s abdomen. Im-
munohistochemical analysis revealed anaplas-
tic large cell lymphoma: CK(pan)(-), VM(-), OC-
T3/4(-), PLAP(-), CD30(Ki-1)(+), CD117(-), AFP(-),
HCG(-), inhibin-a(-), CD3(-), CD20(-), CD79a(-),
ALK(+), CD5(-), CD10(-), BcL-2(-), Bcl-6(-), EBV(-),
MUM1(+), Ki-67(+,70%), PAX-5(-), and CD21(-)
(Figure 4). Bone marrow aspiration and the
biopsy were normal. A 46, XY karyotype was
also found during cytogenetic analysis of the
bone marrow. The patient was diagnosed with
anaplastic large cell lymphoma (ALCL; stage I,
group A). After six cycles of a CHOP plus pe-
gaspargase regimen, she achieved complete
remission. She was followed up every three
months. The last follow up, in February 2015,
showed no signs of relapse.

Discussion

ALCL, also known as anaplastic lymphoma ki-
nase (ALK)-positive (ALK+ ALCL), occurs most
commonly in young individuals, with a median
age of about 35. It is more prevalent in males.
This distinct and aggressive subtype of non-
Hodgkin lymphoma (NHL: 2%-8% of cases) of
CD30-positive T-cell lineage is characterized by
a chromosomal translocation in the ALK gene.
Although ALCL is primarily a nodal disease, ex-
tranodal involvement is not uncommon. ALK+
ALCL frequently involves both lymph nodes
and extranodal sites, commonly including skin
(21%), bone (17%), soft tissues (17%), lungs
(11%) and liver (8%). Involvement of testes is
rare [2]. Specific risk factors for ALCL have not
yet been identified. Although many viruses,
including Epstein-Barr virus and members of
the human T-cell leukemia virus family, are
associated with NHL, there is no convincing evi-
dence that this is the case for ALCL. Neither
has any correlation with immunological disor-
ders. Furthermore, studies have suggested
that people exposed to solvents, pesticides,
and fertilizers are at an increased risk of NHL.
This correlation, however, has not been con-
firmed in ALCL [3].
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Figure 2. Computed tomography of the whole abdomen. Image shows mul-
tiple nodules in the retroperitoneal area and the left pelvic wall, multiple
lymph nodes in the left inguinal area, and absent uterus and adnexa.

Figure 3. Cytogenetic analysis of peripheral blood
cells showing 46, XY.

DSD patients have a significantly increased risk
of developing specific types of malignancies.
There have been several studies reporting
other solid organ malignancies as well as hema-
tologic malignancies in patients with DSD. A
large UK cohort study of patients with KS
showed that the risk of NHL was higher among
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patients with KS than among
the general population. This
study also revealed a modest
association between leuke-
mia and KS [4].

The incidence of lymphoma in
KS patients is high. Hodgkin
lymphoma patients are often
accompanied by testicular
dysfunction before treatment
[5, 6]. These reports sugge-
st that testicular dysfunction
may be associated with the
pathogenesis of lymphoma.
In mice, castration has been
shown to promote radiation-
induced lymphomagenesis,
while testosterone has been
shown to inhibit lymphoid
tumor development in cas-
trated or intact adult male
mice [7]. The patient in this
case was identified with the
46, XY DSD congenital abnor-
mality with associated cryptorchidism and tes-
ticular dysfunction. She also presented with
low levels of testosterone and high levels of
FSH and LH. It has been reported that low lev-
els of testosterone lead to high levels of FSH
and LH, via a feedback mechanism, and that
FSH promotes the combination of LH and its
receptor. Furthermore, a negative correlation
has been identified between serum LH leve-
Is and ovarian LH receptors in perimenopaus-
al patients, while neither FSH receptors nor LH
receptors were detectable in postmenopaus-
al patients [8]. These reports suggest that hi-
gh levels of LH may induce LH receptor-defi-
ciency. LH receptor-deficiency increases sus-
ceptibility to alkylating agent-induced lympho-
magenesis in mice [9]. Therefore, it was
hypothesized that, in the case presented here,
testicular dysfunction and secondary high lev-
els of FSH and LH may be involved in the patho-
genesis of ALCL.

Primary NHL of the testis (PTL) accounts for
approximately 9% of testicular neoplasms and
1-2% of all NHLs, with an estimated incidence
of 0.26/100,000 per year [10]. Anecdotal
reports have indicated an association of PTL
development with trauma, chronic orchitis,
cryptorchidism, or filariasis, although the etio-
logic significance of this correlation remains to
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Figure 4. Immunohistochemical analysis of tumor mass resected from the retroperitoneal area of a patient with 46,
XY DSD. (A) Hematoxylin and eosin staining. (B-E) Staining for: CD30 (B). ALK (C). Ki-67 (D). MUM (E). (Magnification

x 100).

be confirmed in case-control studies [11]. Most
PTLs display a B cell immunophenotype, being
diffuse large B cell lymphoma in 69-75% of
cases [12]. T-cell lymphomas involving the tes-
tes have rarely been reported.

In this case, the patient was diagnosed as ALCL
(stage ll, group A). To the best of our knowledge,
only five cases of primary ALCL of the testis
have been reported [13, 14] and no case of
DSD patients with ALCL have been reported.
The most important prognostic factor in ALCL is
ALK-positivity, which is associated with good
prognosis. Overall five-year survival in ALK-
positive patients is 70-86%, compared with
30-49% in ALK-negative cases [15]. Clinically,
ALK-positive ALCLs typically show an aggres-
sive course, but are usually responsive to stan-
dard CHOP or CHOP-like therapies. In the case
reported here, the patient was ALK-positive
and achieved complete remission, according to
PET-CT, after receiving six cycles of CHOP plus
peg-asparginase.
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In conclusion, DSD patients with an unde-
scended testis have an increased risk of devel-
oping malignant disease. This study presented
a female patient with 46, XY DSD diagnosed
with ALK-positive ALCL in the undescended tes-
tis. This patient also had low levels of testost-
erone and high levels of FSH and LH. This pres-
ent study suggests that testicular dysfunction
and secondary increases in FSH and LH levels
increase the risk of lymphomagenesis in indi-
viduals with congenital 46, XY DSD.
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