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ABSTRACT

B lineage acute lymphoblastic leukaemia (ALL) is known to have extramedullary relapse in any of the sanctuary
organs such as brains, orbits, and gonads. In female ALL, pelvic organ relapse is a rare occurrence more so in those
multiply relapse ALL patients. Here, we report a peculiar case of bilateral ovarian leukemic infiltration in a 13-year-
old girl who was apparently in clinical remission for 6 years; had multiple relapsed B-ALL which could be related to
presence of aberrant CD13 expression; before presented again with relapsed B-ALL that was confirmed with marrow
biopsy. Additionally, she also had a huge pelvic mass with an abnormal uterine bleeding. Pelvic imaging showed
ovarian tumour and she had a debulking surgery of the tumour followed by palliative chemotherapy. Histopatho-
logical examination revealed massive bilateral ovarian leukemic cells infiltration. To date, no protocol has been
validated for the treatment in this kind of case but, surgical removal of ovarian tumour and chemotherapy is deemed

the best available mode of treatment.
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INTRODUCTION

B lineage Acute lymphoblastic leukaemia (ALL) is the
commonest childhood haematological cancer, and it
is known to have extramedullary relapse in any of the
sanctuary organs such as brains, orbits, and gonads but
to have a bilateral gonadal involvement is very rare. In
this case, we entail the clinical course of a thirteen-year-
old girl who had been living with ALL for 6 years, came
in with ovarian mass with abnormal uterine bleeding.

CASE REPORT

A 13-year-old Malay girl who had history of B-ALL
since the age of six, attained her menarche at the age
of twelve, came into our attention complaining of
abdominal distension and prolonged menstruation.

Her initial presentation was prolonged fever, skin
bruising, pallor, hepatosplenomegaly and pancytopenia
and she was confirmed to have B lineage-ALL with
aberrant CD13 markers based on peripheral blood film
and bone marrow biopsy. Cytogenetic study revealed
normal female karyotype (46, XX), and she was negative
for BCR/ABL translocation.

Induction chemotherapy was given using three-drug
combination (vincristine, asparaginase and cytarabine)
and followed by post induction chemotherapy based
on Regime A UKALL 2011 protocol. Repeated bone
marrow aspirates and peripheral blood smears at the
end of induction revealed signs of treatment response
and later she went into clinical remission.

She remained in remission until third year of illness
where she had her first bone marrow relapse. Her
main presenting symptoms were pallor and lethargy.
Reinduction chemotherapy was given according to
relapsed protocol ALL REZ BFM 2002 and she responded
well as she went into second remission after 4 weeks
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of reinduction. Following that, she stayed in remission
for few years as her follow up bone marrow biopsies
and peripheral blood smears did not show any leukemic
cells.

She was planned for hematopoietic stem cell therapy
(HSCT) as she had 100% HLA-matched siblings but due
to unforeseen circumstances during COVID19 era, her
date for bone marrow transplant (BMT) was delayed. She
presented again at the age of 11 years old, complaining
of pallor, lethargy, and prolonged menstruation. She
was confirmed to have second relapsed ALL and thus
reinduced again with ALL REZ BFM 2002. She went into
remission again after 6 weeks of reinduction.

Nevertheless, 16 months later she came into hospital with
another complained of heavy, prolonged menstruation
associated with abdominal pain and having abdominal
mass arising from pelvis corresponding to the 20 weeks
of gravid uterus. Her blood counts showed bicytopenia
with normal white cells and the blood smear together
with bone marrow biopsy were positive for relapse ALL.
However, her hormonal levels and tumour markers
related to gynaecological malignancy like Beta-human
chorionic gonadotropin (B-HCG) and cancer antigen
125 (CA 125) were within normal limits. Magnetic
Resonance Imaging revealed presence of large adnexal
mass in the pelvis (Fig. 1).

Fig. 1: MRI of pelvis showed a large lobulated heterogenous non
enhancing mass in pelvic region with size of 11 x 9 x 11 cm mass
effect to the surrounding adnexa. (red arrow)

A laparotomy with right salphingo-oophorectomy
and wedge excision of the left ovary was done.
Intraoperatively, there was presence of a twisted
solid right ovarian tumour with active bleeding and
evidence of tumour deposit on the left ovary (Fig. 2).
Morphologically, the mass appears congested and
brownish in colour with surrounding haemorrhagic
picture (Fig. 3). The histopathological examination
(HPE) confirmed to be diffuse lymphoblastic infiltration
into both ovaries and right fallopian tube that showed
positive immunoreactivity to B lymphocyte markers
(Fig 4 & Fig 5). She was then commenced on palliative
chemotherapy postoperatively.

Fig. 2: Laparotomy showed presence of a twisted and bleeding solid
right ovarian tumour (yellow arrow) with tumour deposit on the left
ovary (red arrow)
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Fig. 3A: A congested right ovary with thickened right fallopian tube
weighing 137 grams.

Fig. 3B: Cross section of the ovarian mass showed viable brownish
lesion in one end of the specimen and the surrounding area appears
haemorrhagic.
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Fig. 4: A & B: Sections of the ovaries show diffuse infiltration by
homogenous population of medium-sized-lymphoblastic cells with
high nuclear to cytoplasmic ratio. The ovarian cortex and stroma
are obliterated by these lymphoblasts infiltration (A-H&E, 100x;
B-H&E, 200x magnification). C: Section of the right fallopian tube
also shows lymphoblastic infiltrations within the submucosa and
muscularis wall with preserved tubal architecture (H&E, 40x). D:
Section of the omentum shows diffuse infiltration of lymphoblasts
within the fibroadipose tissue (H&E, 40x). The lymphoblasts show
immunoreactivity to B lymphocyte markers (PAX5 (40x) and
CD79a (100x) and immature cells markers (Tdt and CD99; 40x
magnification). Negative immunostaining is observed in CD3 (40x;
T lymphocyte marker), MPO (40x; Myeloid cell marker) and CD34
(40x; Immature cells marker. Positive internal control highlighting
the endothelial cells of the blood vessels).
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DISCUSSION

Acute Lymphoblastic Leukaemia (ALL) is the commonest
childhood malignancy and with recent advanced in
management of ALL showed curative rates of 85%. On
the contrary, treatment of first relapsed ALL have been
showing much lower success rate at 50%, even worse in
those patients with multiple relapses, despite of various
available relapsed protocol (1).

The pathogenesis of relapse is still not well understood,
butthe development of chemotherapy-resistant leukemic
blast may contribute to these relapses. In addition, those
patients who relapsed with presence leukemic tumour
made the treatment more difficult and to date, there’s no
consensus on the best treatment for this kind of patient.
Historically, leukemic infiltration of the ovary was
detected only in a post-mortem; however, with more
advanced diagnostic methods, ovarian involvement
by leukemic cells has been seen on a few occasions.
Furthermore, it is even more scarce to have an
involvement of bilateral ovaries in a single relapse
episode.

We described a girl with multiple relapsed B-ALL, who
was previously had a normal menstrual cycle, presented
with abdominal pain, huge pelvic mass and abnormal
uterine bleeding which was confirmed by HPE to be
secondary to leukemic infiltration into both ovaries thus
excluding that this was a secondary malignant ovarian
tumour. Genetic study was not performed due to
family’s financial issue, but there was no family history
of malignancy to suggest any genetic predisposition.
The abdominal mass and pain were reported in 124
patients with leukemic ovarian tumour and these
commonly involves other adjacent organs and most of
them presented during relapse ALL (2).

Like in this patient who had abnormal uterine bleeding
during presentation, it can be either caused by direct
infiltration into the endometrium, but it is also can be
arise from thrombocytopenia related to the relapse ALL
or chemotherapy induced. It is very unfortunate that
this patient developed multiple relapses after achieving
complete remission. The exact cause for multiple
relapses were still unknown, but in two adult studies;
an aberrant CD13 expression was proposed as a poor
prognostic factor and has a higher risk of ALL relapses

(3).

For a relapse ALL, the choice of treatment were mainly
chemotherapy and hematopoietic stem cell therapy.
However, in the presence of a significant size of leukemic
ovarian tumour, they carry the risk of ovarian accidents
such as twisted, bleeding, and ruptured tumours that
make surgical intervention one of the management
options. There is no available protocol or treatment
guideline at present for a case of relapse with huge
leukemic tumour, however surgical removal of leukemic
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tumour followed by chemotherapy is recommended (4).
Although the trend for palliative treatment has been
increasing in recent years, curative intent in treating
these relapses ALL patient may associated with improved
quality of life. Thus, in the case of ovarian leukemic
tumours, surgical removal followed by chemotherapy is
considered the best options available (5).

CONCLUSIONS

Sanctuary organs like ovary can be infiltrated by
leukemic blast although involvement of bilateral ovaries
are very rare. This case highlights the significance of
awareness that both ovaries can be one of the sites for
relapse ALL which can mimic another gynaecological
problem. Timely detection and careful evaluation are
necessary in a case of female relapsed ALL with enlarged
pelvic organ as it will determine the mode and course
of treatment.
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