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Abstract

Background
Myeloid sarcoma is a rare extramedullary tumour of immature granulocytes, most commonly involving
the skin, bone, lymph nodes, and soft tissue. It is usually associated with a diagnosis of relapsed or de novo
acute myeloid leukaemia, acute lymphoblastic transformation of a myelodysplastic/myeloproliferative neoplasm, or can occur as isolated myeloid sarcoma.
Case report
A 66-year-old female with a 7-year history of stable chronic myelomonocytic leukaemia presents with
urgency, frequency, dysuria symptoms, and without new constitutional symptoms. She is found to have
atypical, multifocal lesions on the right posterolateral wall of the bladder with associated hydronephrosis.
Pathology reveals the diagnosis as myeloid sarcoma; surprisingly, bone marrow evaluation does not show
evidence of acute leukaemic transformation.
Conclusions
Myeloid sarcoma occurring in patients with chronic myelomonocytic leukaemia is extremely rare, and
there are no cases reported in the English literature of these patients developing lesions in the bladder. The
urological manifestations of an underlying haematological malignancy are best managed with a combination of systemic chemotherapy and allogeneic stem cell transplant, and in this case, the only surgical intervention required was ureteric stenting and tissue biopsy. Although rare, it is essential to consider alternative
diagnoses when confronted with an atypical bladder tumour; failure to do so may result in patient harm by
exposure to unnecessary intervention and delay to potentially curative treatment.
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BACKGROUND
Myeloid sarcoma (MS), or granulocytic sarcoma, is a rare extramedullary tumour of immature granulocytes. It most commonly involves the
skin, bone, lymph nodes, and soft tissue.1,2 Several
cases of myeloid sarcoma of the bladder have been
reported in the literature, although this is typically

associated with relapsed or de novo acute myeloid
leukaemia (AML).3
Chronic myelomonocytic leukaemia (CMML)
is a myelodysplastic (MDS)/myeloproliferative neoplasm (MPN) characterized by a sustained absolute
(>1 × 109/L) and relative (>10%) peripheral blood
monocytosis and dysplastic bone marrow features.1,4
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There is an approximately 15% risk over 3-5 years
of patients with CMML transforming to AML,
which can be described as acute blastic/leukaemic
transformation.5 The incidence of MS occurring
in patients with CMML without evidence of acute
leukaemic transformation is extremely low: a study
conducted by the Mayo Clinic of 452 patients with
CMML found that only 2 patients had myeloid sarcoma (0.5%).6
The discovery of an atypical bladder tumour
in a patient with CMML should raise suspicions of
acute leukaemic transformation; however, as presented in this case, there are rare occurrences where
extramedullary tumours arise without evidence of
acute transformation. To our knowledge, this is the
first case report of myeloid sarcoma of the bladder
in a patient with CMML.
CASE REPORT
Presentation
A 66-year-old female non-smoker presented to
her general practitioner with a several-week history
of frequency, urgency, and dysuria. She otherwise
felt fit and well, apart from some discomfort in the
left side of her neck associated with an enlarging
lump, for which she has been referred to the ear,
nose, and throat team for further investigation. Her
only past medical history is a diagnosis of type 0
chronic myelomonocytic leukaemia (CMML-0:
<2% blasts in peripheral blood, <5% blasts in bone
marrow4) in 2014, since which she has been under
active surveillance with a performance status of 0.
Investigations
Preliminary investigations in the community
were fairly unremarkable: blood results showed
satisfactory renal function and a full blood count
in keeping with stable CMML-0; urine cultures
were positive for Escherichia coli infection, which
was fully sensitive to standard antibiotics therapy.
However, despite treatment with appropriate antibiotics, her lower urinary tract symptoms persisted;
thus an ultrasound of her kidneys, ureters, and

bladder (USKUB) was performed. This revealed
right-sided hydronephrosis with right lateral wall
bladder thickening and prompted an urgent urology
referral.
Flexible cystoscopy showed significant atypical, multifocal lesions on the posterior wall of
the bladder. Subsequently, the patient underwent
incomplete loop resection of the lesion, and tissue
was sent for histopathological and immunohistochemical analysis. A right-sided ureteric stent was
inserted to treat hydronephrosis.
A staging contrast-enhanced computed tomography (CT) confirmed an irregular thickening of the
right lateral wall of the bladder involving the right
vesico-ureteric junction with moderate right hydronephrosis and hydroureter, with possible nodal
involvement in the abdomen and pelvis. Positron
emission tomography (PET) confirmed avid retroperitoneal lymphadenopathy, as well as cervical
lymphadenopathy and a pleural based lesion in the
left hemithorax. In addition to urological investigations, biopsies of the bone marrow and left cervical
level II lymph nodes were performed.
Pathology
Three separate specimens were analysed:
1. Bladder tumour biopsy: features consistent
with myeloid sarcoma (positive: CD33,
MPO, CD68, CD117, CD14) (negative:
CD34, CD20, CD3, S100, MNF116, CD21,
CD23)
2. Left cervical level II node biopsy: features
consistent with myeloid sarcoma, with the
same histology and immunophenotype of
cervical node biopsy.
3. Bone marrow biopsy: 2% blasts. Features
in keeping with CMML-0 and no evidence
of transformation to AML
This ultimately confirmed a diagnosis of MS
on a background of CMML-0.
Management
The patient received one cycle of a liposomal formulation of daunorubicin and cytarabine
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(CPX-351). This was tolerated well, apart from one
episode of uncomplicated neutropenic fever, which
responded to first-line antibiotics. Two months
after initial diagnosis, she then underwent a repeat
PET-CT, which demonstrated overall disease progression, albeit with less pronounced bladder wall
thickening. Repeat bone marrow aspirate at three
months after initial diagnosis confirmed progression to CMML-2 (5–19% blasts in peripheral blood,
10–19% blasts in bone marrow4), but still no evidence of AML.
She then underwent salvage chemotherapy with
a combination of fludarabine, cytarabine, idarubicin,
and granulocyte-colony stimulating factor (FLAGIda). This was complicated by Klebsiella oxytoca
sepsis, but she recovered following treatment with
second-line antibiotics. Repeat PET-CT and bone
marrow aspirate, now four months after initial
diagnosis showed complete response to treatment
in keeping with remission, and so she was referred
for allogeneic haematopoietic stem cell transplantation with curative intent. From a urological point of
view, repeat flexible cystoscopy and periodic ultrasonography were planned to resolve her hematological malignancy’s urological manifestations.
Seven months following initial diagnosis, due
to donor-related delays in receiving stem cell transplantation, she received a single dose of bridging
chemotherapy; following this, she became acutely
unwell and was admitted to the intensive care unit
to treat tumour lysis syndrome. Unfortunately, she
died two days later.
LITERATURE REVIEW: METHODOLOGY
AND RESULTS
A literature search was conducted on PubMed
in July 2021 using the following search terms:
“myeloid sarcoma bladder”
“granulocytic sarcoma bladder”
“chronic myelomonocytic leukaemia bladder”
“chronic myelomonocytic leukaemia myeloid
sarcoma”

“chronic myelomonocytic leukaemia granulocytic sarcoma”
Papers not in the English language or those
reporting paediatric cases were excluded. Our
search returned 10 cases of MS occurring in the
bladder. Of these, 4 were reported as isolated MS,
1 was related to de novo AML, 1 was occurring as
relapsed AML, and 4 occurred as a result of blastic
transformation of MDS/MPN. No cases were identified relating to a diagnosis of CMML (Table 1).
There are 6 cases of MS occurring in patients
with CMML reported in the literature: 2 cases eventually developed acute blastic transformation, and
4 cases remained as CMML without evidence of
transformation. These cases involved anatomical
sites, including the testis and the gastrointestinal
tract, but none involved the bladder (Table 2).
LITERATURE REVIEW: DISCUSSION
MS is a haematological malignancy characterised by extramedullary tumours of immature
granulocytes. It is most commonly associated with
a diagnosis of AML (either de novo or relapsed) but
can also occur as isolated MS or in patients with
established MDS/MPN, indicating acute blastic
transformation.4 It occurs more commonly in the
skin, lymph nodes, and soft tissues; however, MS of
the urinary bladder is extremely rare.2,3
The literature identifies haematuria as the
most common presenting complaint, as well as frequency, dysuria, suprapubic pain, and constitutional
symptoms such as fatigue. Patients may also present
with other unexplained tumours or lymphadenopathy, or have a past medical history of haematological malignancy.
Descriptions of cystoscopic examination findings are non-specific: MS tumours may be atypical,
large (>2 cm), and both unifocal and multifocal.
Additional investigations which should be performed as part of the initial workup include:
• Full blood count – to assess for haematological abnormality, such as cytopenia
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• Renal function – to assess for renal failure
• Urinalysis – to assess for haematuria or concurrent infection
• USKUB/CT – to demonstrate possible
hydroureter/hydronephrosis
From a urologist’s point of view, diagnosis
relies on taking tissue biopsies during cystoscopy
of the atypical lesion to send for histopathological
analysis. Histological confirmation of MS should
raise a high index of suspicion for underlying AML
or blastic transformation of MDS/MPN. Therefore,
the patient should be urgently referred to a haematologist for further investigations such as bone
marrow biopsy, immunophenotyping, molecular
analyses, and PET-CT to confirm the diagnosis 23.
MS occurring in a patient with CMML without evidence of blastic transformation is extremely rare.
Anatomical locations described in the literature
include the testis and gastrointestinal tract; there are
no cases involving the bladder.
Initial treatment for MS is with early intensive
chemotherapy with AML induction therapy, possibly with allogeneic stem cell transplantation.2,24 If
treatment is successful, urological manifestations of
the disease should improve. Thus, complete resection of the bladder tumour is not indicated as it
may cause unnecessary harm and delay potentially
curative treatment. Surgical management, such as
tumour debulking, cystodiathermy, bladder washout, ureteric stent, or nephrostomy insertion, may
only be indicated if the tumour is bleeding or causing significant urinary obstruction.
Due to the rarity of the disease, there is limited
published literature regarding treatment outcomes
and prognosis. However, a recent multi-centre survey
of 48 patients receiving treatment for MS described a
median overall survival of 16.7 months.2 Factors that
significantly improve overall survival include younger
age, achieving complete remission after intensive
chemotherapy, and undergoing allogeneic stem cell
transplant. The need for urological follow-up should
be assessed on a patient-by-patient basis and could
include surveillance cystoscopy or radiology to confirm the resolution of any urological phenomena.

CONCLUSION
Patients are commonly referred to urologists for
suspected bladder tumours, most of which are transitional cell carcinomas. These have classical features
and are easy to diagnose. Although haematological
malignancy presenting as a bladder tumour is rare,
it should be considered in light of any suspicious features in the patient’s history and atypical lesions found
on cystoscopic examination. An atypical lesion may
represent MS, indicating new haematological disease
or acute leukaemic transformation of existing haematological disease. In this case, MS was detected in the
bladder in a patient with CMML without evidence of
transformation to AML: to our knowledge, this is the
first of its kind described in literature.
Inclusion of MS in the differential diagnosis for
a new, atypical bladder tumour may avoid unnecessary surgical intervention. Treatment of MS primarily relies on systemic chemotherapy and allogeneic
stem cell transplant; surgical procedures and subsequent complications may lead to patient harm and a
delay to potentially curative treatment. It is expected
that successful treatment of any underlying haematological malignancy will lead to full resolution of
any urological manifestations of the disease.
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