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leukemia in an adolescent with deep venous 

thrombosis – case presentation
Daniela Voda1,2, Anca Corina Leonte1, Carmen Otelea1, Anca Maria Ilea1,2 

CASE PRESENTATIONS

Corresponding author:
Anca Corina Leonte, MD
E-mail: corina_anca.leonte@yahoo.ro

ABSTRACT 
Rhabdomyosarcoma is the most common type of soft-tissue sarcoma, who invade and destroy nearby tissues. Rhab-
domyosarcoma has defective myogenic differentiation and the alveolar subtype is the most aggressive, with hith-
grade malignancy.
We present the case of a 13-years-old girl, with a history of pain, functional impairment, red skin colour and swollen 
of the left thigh. The investigations have shown thrombosis on the left femoral and iliac vein, thrombosis that resulted 
from genetic predisposition together with the mechanisme of paraneoplastic thrombosis. The imagistic investigation 
documented retroperitoneal adenopathic masses encompassing the large vesels, gluteal and perianal mases, solid 
mass in the pancreatic head and multiple bone nodular lesions. The nonhematopoietic malignancies has masquerad-
ing acute leukemia on the bone marrow aspirate with atypical blasts (80% from cells population). The histological 
examination of the biopsy sample following excision of the left inguinal lymphadenopaty have revealed the final diag-
nosis: Stage IV alveolar rhabdomyosarcoma, with bone marrow infiltration and multiple metastases (inguinal, pelvic, 
periaortic, perihepatic), pancreatic and orbital metastases.
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INTRODUCTION

Rhabdomyosarcoma, malignant tumor with defec-
tive myogenic differentiation, has an aggressive be-
havior as it can invade and destroy nearby tissues re-
sulting early dissemination. Is the most common type 
of soft-tissue sarcoma in pediatric age and is com-
prised of three subtypes: embryonal, alveolar and 
pleomorphic. Alveolar tumors is the second most 
common subtype and has a worse prognosis. Is usu-
ally found in adolescents and it used to occur in deep 
musculature of the extremities (1,2,3). The symptom-
atology usually doesn’t exist, unless a nerve is com-
pressed. Precisely for this reason, the majority of the 
patients present from the beginning advanced disease 
with multiple metastases. The most frequent sites of 
metastases are: head, bones, lymph nodes and lung. 
Studies have shown that the metatases of alveolar 
subtype tends to involves the bones. On the other 
hand, metastases in the bone marrow, pancres or in 

the orbit are extremely rare and shows worse progno-
sis (3-6).

The histopatological examination confirm the di-
agnosis, and MRI can determinate the site of tumor 
origin, the extent of local invasion and the metastases. 
The prognosis is bad and the 5-year survival rate (af-
ter chemotherapy, radiotherapy and surgical therapy) 
is posible over the 80%, but only if doesn’t exist met-
astatic disease at the time of diagnosis (1,7,8). 

The association between malignancy and venous 
thrombotic disease is well known. Armand Trousseau 
was the first who proved the connection cancer – 
thrombosis. Paraneoplastic thrombosis is based on 
procoagulant status result from the activity of tumoral 
tissue – like factors who are capable to activating the 
coagulation cascade and who releas the excess of 
thrombin. Also, in malignant tissues it was highlight-
ed the procoagulant substances who activate the X 
factor (9,10). 
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CASE REPORT

We present the case of a 13-years-old girl, with a 
history of pain, functional impairment, red skin col-
our and swollen of the left thigh for 2 weeks ago. The 
family history and the pathological history were not 
relevant. 

Clinical examination at the presentation revealed 
the following pathological changes: swollen of the 
left thigh (there was 6 centimeters between the cir-
cumference of the thights), local cyanosis and palpa-
tory pain from the lef inguinal region to the left malle-
olar region; also was palpable one well-defined left 
inguinal lymphadenopathy (with approximate dimen-
sions of 2/2 cm). She was hospitalized under the sus-
picion of a deep venous thrombosis.

Laboratory investigations revealed: normocytic 
normochronic anemia (Hgb 9.8 g/dl, Hct 28.2%), hy-
posideremie (serum iron 29 μg/dl), hith level of lac-
tate dehydrogenase (943 U/l) and increased level of 
inflammatory markers (CRP = 1.3 mg/dl, ERS = 85 
mm/1 h, FIB = 623 mg/dl). 

We investigated the possible causes may be in-
volved in the etiology of the thrombosis, like: hyper-
homocysteinemia, vasculitis, antiphospholipid syn-
drom or neoplastic disease. So, paraclinical data for 
all these showed: normal homocystein levels, nega-
tive values for lupus aticoagulant, antiphospholipid 
antibodies, cardiolipin, antinuclear and antiDNA anti-
bodis. The thrombophilia didn’t fit with normal levels 
of protein C, S and with genetic profile of thrombo-
filia that was associated with an increased risk of 
thrombosis. The genetic tests didn’t show any muta-
tion of the factor V Leiden, factor XIII V34L, factor II 
or MTHER C677T gene mutation). However, we 
found two homozygous mutation (MTHFR A 1298C 
and PAI-1 4G/4G) and an hyperactivity of factor VIII. 

The abdominal ultrasound highlighted the throm-
bosis of the left femoral and iliac veins, abdominal 
and inguinal masses, multiples nodules with lym-
phadenopatic characteristics.

We performed a thoraco-abdomial CT scan with 
contrast who revealed, beside the thrombosis, the 
presence of extensive retroperitoneal adenopathic 
masses encompassing the large vessels (Fig. 1).

Abdominal and pelvic RMI examination with con-
trast documented new important changes: solid mass 
in the pancreatic head and also in the uncinate proces; 
multiple solid pancreatic lesions (Fig. 2); gluteal and 
perianal masses (Fig. 3); colecyst with inhomogene-
ous content and with biliary calculus; inhomogeneous 
bone structure with multiple confluent nodular le-
sions, the bones of the both femur and the pelvis being 
involved almost entirely.

FIGURE 1. Retroperitoneal adenopathic masses with large 
vessel embedding; left femoral and iliac vein thrombosis, 
CT aspect

FIGURE 2. Pancreatic head mass, RMI aspect

FIGURE 3. Gluteal and perianal masses, RMI aspect

Bone marrow aspirate revealed an important cellu-
larity with atypical blasts cells population (approxi-
mately 80%), a moderate amount of basophilic cyto-
plasm with vacuoles and 1-2 nucleolus. The distribution 
of blasts cells showed tendency to coalesce into medi-
um and small groups or they were isolated (Fig. 4).

The histopatological examination of the biopsy 
sample (following excision of the left inguinal lym-
phadenopathy) and the immunohistochemistry high-
lighted an inguinal lymph node metastasis of an alve-
olar rhabdomyosarcoma.
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FIGURE 4. Bone marrow aspirate, May-Grünwald-Giemsa 
stain (MGG), x 100

Concerning all this pathological findings, the final 
diagnosis was made: stage IV alveolar rhabdomyosar-
coma, with bone marrow infiltration and multiple me-
tastases (inguinal, pelvic, periaortic, perihepatic) and 
pancreatic metastases.

Our pacient followed 4 cycles of chemotherapy 
according to the CWS 2009 protocol. 

In evolution, the pacient associated elevated 
transaminase (ALT 460 U/l, AST 86 U/l) and amylase 
(622 U/l). It was performed an endoscopic retrograde 
colangiography who suggested an adenopathic ob-
struction of the common bile duct. It was necessary to 
placed an plastic biliary stent. 

At the imagistic evaluation of the treatment re-
sponse, a new metastasis was detected at the orbital 
region. The bone marrow aspirate didn’t showed ma-
lignant cell. Due to the extent of tumor and to poor 
treatment response, the adjuvant radiotherapy was 
initiated for local control of the disease.

DISCUSSIONS

Alveolar rhabdomyosarcoal is a malignant tumor 
with myogenic differentiation and belongs to the 
small round cell tumors group. Is usually found in 
adolescents, is extremely aggressive and has a high 
rate of metastasis (3,11). 

In this case, due to an impressive deep vein throm-
bosis, il was nesessary to remove the other causes of 
thrombosis. The thrombophylia, protein C or S defi-
ciency, antithrombin deficiency, vasculitis, antiphos-
pholipid syndrome or hyperhomocysteinemia are 
some of the possible causes. All of this were excluded 
in our pacient.

The genetics of the thrombophilia plays an impor-
tant role for estimating the risk. The gene mutations 

who were associated with an increased risk are: muta-
tion of the factor V Leiden, factor II, factor XIII or 
MTHER C677T (12,13). Our genetic tests didn’t 
show any of this mutations, however, the patient had 
two homozygous mutations (MTHFR A1298 C and 
PAI-1 4G/4G). Reported data about the prevalence of 
this homozygous mutation are controversial. Based 
on several study, the PAI-1 4G/4G might be a risk fac-
tor, even more if is associated with other defects such 
as hyperhomocysteinemia, protein C or S deficiency 
or factor VIII hyperactivity – this also being present in 
our case (14). Regarding the MTHFR A1298C muta-
tion, there was no study that could demonstrate the 
association with the thrombosis risk (13).

Returning to our case, we can conclude the fact 
that the patient has an genetic predisposition for 
thrombosis (due to the PAI-1 4G/4G mutation associ-
ated with factor VIII hyperactivity), over which over-
lapped the involved mechanisme for paraneoplastic 
thrombosis.

Another point of interest in this case is the bone 
marrow infiltration by the non-hematopoietic neopla-
sia. There are few case reports in the literature who 
showed that the rhabdomyosarcoma can mimic acute 
leukemia in childhood (15,16). We highlight 4 other 
similar cases, beginning in adolescence, reported in 
the last 9 years. These cases showed a predisposition 
for male sex (3 boys and one girl), between 14 and 15 
years old, and who completely mimic the acute leuke-
mia from the beginning, both histologically and clini-
cally. Bone marrow aspirate revealed, in all these 
cases, atypical blasts cells population and basophilic 
cytoplasm with vacuoles, cells that were also high-
lighted in our case. The differences in our report con-
sist in following aspects: the pacient was female and 
the mimicking of acute leukemia was incomplete. 
There were no specific clinical criteria for acute leu-
kemia, the bone marrow aspirate was the one who 
pleaded for acute leukemia. All these studies have 
shown that the bone marrow infiltration is uncom-
mon, but when it appears can lead to misdiagnosis, 
delaying or even losing the diagnosis (17-20).

Studies have shown that the metastases in the bone 
marrow, pancreas or in the orbit are extremely rare 
and show worse prognosis (4-6).

CONCLUSIONS

The diagnosis for rhabdomyosarcoma is a chal-
lenge due to the insidious onset and the non-specific 
symptomatology. The tumor aggression and the early 
dissemination are reflected in the advanced disease 
that pacients present from the beginning, with multi-
ple metastases.
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Due to this things, it becomes absolutely necessary 
that rhabdomyosarcoma be discussed each time when 
an intra-abdminal mass is highlighted to the investi-
gations, in the case of atypical leukemia, or even when 
a neoplasm is suspected without being detected the 
primary site. 

The particularity of the our case is given by mim-
icking the acute leukemia on the bone marrow aspi-
rate, the thrombotic manifestation resulting from a 
paraneoplastic complication and, not least, by the 
sites of the metastases. 
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