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Jugular vein thrombosis: a rare presentation of atypical chronic
myeloproliferative disorder in a young woman
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Venous thromboembolism is common in subjects
with chronic myeloproliferative disorders and is a rec-
ognized presenting feature of occult myeloprolifera-
tion. We report the case of a young woman who pre-
sented with acute thrombosis in the right jugular
vein and pulmonary embolism. Splenomegaly and
myeloid proliferation with bone marrow fibrosis, in
the absence of the criteria for typical myeloprolifer-
ative disorders, allowed a diagnosis of an atypical
form of chronic myeloproliferative disorder.  This form
carries a high risk of thrombosis and venous throm-
boembolism can be the presenting feature, though
the course is often indolent. Acute thrombosis in the
right jugular vein has not been so far described in
these subjects. The outcome of young people with
myelofibrosis is unpredictable, but a normal level of
hemoglobin and the absence of blast cells and con-
stitutional symptoms at presentation identifies sub-
jects with a low probability of rapid disease pro-
gression.
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lungs revealed left basilar crackles without percussion
dullness.

The differential diagnosis included primary lym-
phoma, primary neuronal tumor such as a glomus
tumor of the carotid body, neurofibroma and, less
likely, thyroid carcinoma or a metastatic neoplasm.
The sudden onset of neck swelling and pain was con-
sidered to be not fully consistent with the hypothe-
sis of a neoplasm. Furthermore, on the basis of the
physical examination, the physicians caring for the
patient agreed that cervical lymphadenopathy was
not the cause of the mass. Axillary and inguinal
lymph nodes were not enlarged, nor was the liver,
despite the patient having a marked splenomegaly.

The patient’ past medical history was unremark-
able until six months prior to the admission when she
was treated with empiric parenteral antibiotic ther-
apy because of low-grade fever, cough productive of
yellowish sputum, generalized malaise and a small,
radiographically demonstrated left pleural effusion.
Her pulmonary symptoms improved but did not dis-
appear completely. Three weeks before admission to
the hospital empiric parenteral antibiotic therapy
was again administered because of a suspected
pneumonia. 

She had no chest pain, cough, fever, chills or night
sweats. She had not lost weight in the preceding
months, had no other medical problems and her
family history was unremarkable. She did not smoke,
drink alcohol or use illegal drugs; she also reported
long-term use of oral contraceptives and denied
high-risk sexual behavior. There was no history of
occupational exposure to toxic compounds such as
benzene, other solvents or pesticides.

The problem was, therefore, of a young patient
with recurrent pulmonary symptoms. A diagnosis of
recurrent pneumonia immediately came to mind,
suggesting the possibility of an underlying immune
deficiency. However, this patient had no risk factors
for HIV infection and her family history did not sup-
port the suspicion of a primary immune deficiency
syndrome. In addition, serum immunoglobulins, sali-
vary IgA, absolute lymphocyte counts and CD4 and

A23-year-old woman had a sudden onset of
severe pain and swelling in the right side of her
neck. On admission, the patient appeared well

and her vital signs were normal. She was slim and
muscular. Physical examination showed a right-sided
neck swelling. A smooth, firm, fixed mass that was
slightly tender and measured 3 x 5 cm was palpable
on the right and extended into the supraclavicular fos-
sa. The pulse of the right carotid artery was normal.
The mass appeared to be distinct from the thyroid
and was separate from the clavicle and there were no
palpable breast masses or retractions. There were
marked splenomegaly (12 cm in length from the
splenic tip to the costal margin), but no hepato-
megaly or lymphadenopathy. Auscultation of the
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CD8 populations were measured two weeks before
admission and reported to be in the normal range
and a test for antibodies to HIV was negative. Lym-
phocyte responsiveness to mitogens and recall anti-
gens was also normal and a skin test for tuberculosis
with purified protein derivative (PPD) was negative.
Other diagnoses, such as a primary neoplasm of the
lung, systemic vasculitis with lung involvement, and a
chronic granulomatous disease, including tuberculo-
sis, were also considered but appeared unlikely. Thus,
we were faced with a young woman presenting with
a mass in the right side of the neck and marked
splenomegaly after a brief history of possible recurrent
pneumonia. However, laboratory evaluation ruled out
primary immune deficiency and the patient was
seronegative to HIV. Taking all the information into
account, the hypothesis of recurrent pneumonia was
greatly weakened.

Chest X-rays showed multiple small left and right
lower lobe consolidations and a Doppler ultrasono-
graphy of the neck revealed a thrombus that occlud-
ed the right jugular vein and extended into the sub-
clavian, innominate and superior cava veins (Figure
1). A ventilation-perfusion lung scan was highly sug-
gestive of multiple segmental and subsegmental pul-
monary emboli. 

The only apparent risk factor this patient had for
venous thromboembolism was the long-term use of
oral contraceptives. There were no other acquired
conditions that may precipitate venous thrombosis
through increasing venous stasis or causing endothe-
lial damage, such as surgery, trauma or immobiliza-
tion, but the possibility of a hypercoagulable state
associated with an occult blood neoplasm was again
considered and the marked splenomegaly added
weight to this hypothesis. Furthermore, the jugular
vein is not a usual site of venous thrombus formation
in long-term users of oral contraceptives. The possi-
bility of a primary hypercoagulable state associated
with anticoagulation protein deficiencies or anti-

phospholipid antibodies was also investigated. Physi-
cians caring for the patient agreed to regard the two
episodes of lung consolidation that this patient had
experienced three weeks and six months, before
admission as being caused by recurrent pulmonary
thromboembolism rather than community acquired
pneumonia. 

Laboratory values were: hemoglobin 90 g/L, ery-
throcytes 4.2231012/L, white blood cells 7.83109/L
with a normal differential count, and platelets
2263109/L. The prothrombin time and partial
thromboplastin time, fibrinogen, antithrombin III,
protein C and S levels were all within normal limits.
Values for lactate dehydrogenase were elevated at
378 U/mL (upper limit of normal 240); D-dimer and
fibrinogen split products (FSP) were increased as well
(D-dimer: 2,600 ng/mL, normal < 200; FSP: 221
µg/mL, normal < 10). The Leiden mutation of factor
V was not present and assay for activated protein C
resistance was normal. Autoantibodies, including
antiphospholipid antibodies and lupus anticoagu-
lant, were not detected and leukocyte alkaline phos-
phatase was normal. The erythrocyte sedimentation
rate was also normal.

Blood levels of D-dimer, FSP and LDH were raised
as commonly occurs in subjects with acute venous
thrombosis and pulmonary embolism. Laboratory
data ruled out a hypercoagulable state due to anti-
coagulant protein deficiencies or autoantibodies. The
marked splenomegaly associated with a low hemo-
globin concentration was of concern and, despite the
normal erythrocyte sedimentation rate and the nor-
mal blood counts, further suggested a systemic
process, possibly a blood cancer, as the underlying
disorder in this patient.

A total-body computed tomography demonstrat-
ed a markedly enlarged spleen and slightly enlarged
liver, but adenopathy or other masses were not found
in the abdomen, chest or brain. A bone marrow aspi-
rate showed prominent cellularity with normal mat-
uration of erythroblastic and granuloblastic series
and an increased proportion of megakaryocytes;
there were fewer than 5% of blast cells. Bone marrow
biopsy performed with a Jamshidi needle confirmed
these findings and revealed a strongly increased reti-
culin and collagen fibrosis with no adipocytes (Figure
2). Peripheral blood smears did not contain tear-
drop-shaped, nucleated red cells, immature neu-
trophilic leukocytes, or abnormally large platelets.
Chromosomal analysis showed a 46, XX karyotype
and polymerase chain reaction for the ABL/BCR
rearrangement was negative.

Leukemia and lymphoma were ruled out and we
assumed that the patient had a myeloproliferative
disorder with myelofibrosis presenting with acute
venous thrombosis in the right jugular vein and pul-
monary embolism. In view of the overlapping clinical
features of myeloproliferative disorders, we excluded
polycythemia vera because of the lack of erythrocy-
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Figure 1. Thrombus extending from the right jugular vein
into the subclavian vein on Doppler ultrasonography.



tosis and an iron-replete state, chronic myelogenous
leukemia because of the lack of the Philadelphia
chromosome and essential thrombocythemia
because of the lack of marked thrombocytosis. Sec-
ondary forms of myelofibrosis have been observed in
association with a variety of neoplasms, infections
and other diseases, as well as after toxic exposure to
chemicals such as benzene. There was no indication
in the case history of excessive exposure to benzene
and no evidence on the basis of physical examina-
tion, laboratory data and imaging studies of infection
or cancer. When myelofibrosis is secondary to infec-
tion, the infection is usually chronic, widespread, and
easily diagnosed. Furthermore, with the availability of
treatment for tuberculosis and the chronic fungal
infections, myelofibrosis secondary to infection has
become very unusual. In most cases associated with
tumor, the tumor has already widely metastasized
and thus it is easily recognized, although this is not
always the case. The evolution of other myeloprolif-
erative disorders into myelofibrosis with myeloid
metaplasia is well known, being most commonly
observed in polycythemia vera. Approximately 10 per-
cent of these patients have a clinical syndrome indis-
tinguishable from myelofibrosis with myeloid meta-
plasia.1 However, our patient’ laboratory data did
not support this diagnosis because myelofibrosis with
myeloid metaplasia resulting from one of the other
myeloproliferative disorders is characterized by
prominent leukoerythroblastosis (circulating imma-
ture white-cell and red-cell elements), marked dacry-
ocytosis (teardrop red-cell forms), splenomegaly,
which is frequently massive, and extensive marrow
fibrosis.2,3

The patient was treated with intravenous unfrac-
tionated heparin and warfarin and all symptoms
gradually resolved. On day 38 after admission com-
plete resolution of the lung consolidations and right
jugular vein thrombosis was observed. A second ven-
tilation-perfusion lung scan showed the complete dis-

appearance of the perfusion defects. After six months
of follow-up the patient is doing well. She receives
warfarin regularly as prophylactic treatment for a fur-
ther thromboembolic event. Repeated blood counts
and a bone marrow biopsy did not show any evi-
dence of disease progression.

Discussion
Chronic myeloproliferative disorders can be found in

subjects with venous thromboembolism, including
deep vein thrombosis, pulmonary embolism, and
Budd-Chiari syndrome.4-13

A major thrombotic event can be recognized early
in the course of an atypical form of myeloprolifera-
tive disorder recently described in young people, and
this can also be the presenting feature of those sub-
jects.14 Thrombotic risk is one of the peculiar features
of this atypical form of myeloproliferative disorder,
together with splenomegaly, myeloid hyperplasia of
the bone marrow, mild thrombocytosis and/or
leukocytosis with rare immature myeloid cells in the
peripheral blood, and a slowly progressive course.14

All patients described were younger than 46 years
old. A major thrombotic event was the most frequent
presenting feature and thrombotic complications,
particularly in the portal system, intervened in the
subsequent course in the majority of subjects.

In the young woman we report on the presence of
a jugular vein thrombosis and pulmonary embolism
heralded the presence of a chronic myeloproliferative
disorder. The myeloproliferation was evidenced by
splenomegaly, the presence of dysplastic mega-
karyocytes in the bone marrow, the prominent cellu-
larity with normal maturation of the granuloblastic
and erythroblastic series and increased reticulin and
collagen fibrosis. A diagnosis of myelofibrosis with
myeloid metaplasia was ruled out because of the
absence of the diagnostic criteria recently proposed
by the Italian Consensus Conference.15 The absence of
teardrop-shaped red cells, nucleated red cells, mye-
locytes, and promyelocytes on peripheral blood
smears, and the absence of clusters of mega-
karyoblasts in the bone marrow did not fit with the
optional criteria to be met. The young age of the
patient, and the presentation with acute venous
thromboembolism supported the diagnosis of this
atypical form of myeloproliferative disorder. This case
was remarkable because of the most unusual site of
acute thrombosis in the right jugular vein at presen-
tation.

The long-term use of oral contraceptives by this
patient certainly added to the risk of venous throm-
bosis but the relative contribution of oral contracep-
tive use cannot be established with confidence. This
young woman had no inherited abnormalities of the
coagulation system, such as the factor V Leiden muta-
tion, which causes resistance to activated protein C,
and deficiencies of antithrombin III, protein C, or pro-
tein S, that are associated with an increased risk of
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Figure 2. Prominent cellularity with normal maturation of
hemopoietic series and increased reticulin and collagen
fibrosis on bone marrow biopsy.



venous thromboembolism in subjects on oral con-
traceptives.16 Since both the myeloproliferative disor-
der and the use of oral contraceptives cause hyper-
coagulability, it appears conceivable that their com-
bination enhanced their individual effects on coagu-
lation in this subject. Furthermore, even acquired
abnormalities such as antiphospholipid antibodies
were not found. The usual sites of thrombus forma-
tion in long-term users of oral contraceptives are the
superficial and deep veins of the legs, but thrombosis
may also occur in veins in the brain, retina, liver, and
mesentery. We still do not know why venous throm-
bosis develops in the legs in some subjects and in oth-
er sites in others, but there is the possibility that
patients with unusually sited thromboses have addi-
tional risk factors. In our patient, one might speculate
that the long-term use of oral contraceptives in com-
bination with a myeloproliferative disorder is a spe-
cific risk factor for thrombosis of the jugular vein.

The mechanisms accounting for the increased
thrombotic risk carried by patients with myeloprolif-
erative disorders have been investigated but remain
incompletely understood. Clonal involvement of
megakaryocytopoiesis resulting in abnormal platelet
production is regarded as the main factor,12,17-19 how-
ever, at presentation our patient had a normal platelet
count and platelets did not show morphologic het-
erogeneity or ultrastructural abnormalities. Peripher-
al blood mononuclear cells from subjects with
myelofibrosis with myeloid metaplasia have a higher
procoagulant activity than those of healthy individu-
als20 and this probably contributes to the greater
thrombotic risk even in those patients with a normal
platelet count. An enhanced platelet sensitivity to
thrombopoietin has also been implicated.19,21,22 Why
the thrombotic events usually occur in the cere-
brovascular district and portal system and the reasons
for such a strong association with the Budd-Chiari
syndrome are unexplained. Currently available labo-
ratory parameters, such as platelet count or tests of
platelet functions (platelet aggregation, generation of
malondialdheyde, endogenous serotonin, b-throm-
boglobulin, and platelet coagulant activity), are of lit-
tle help for predicting the risk of thromboembolic
events in subjects with myelofibrosis with myeloid
metaplasia as well as other myeloproliferative disor-
ders.18,19 Furthermore, a rare syndrome of pseudo-
thromboembolism has been described in patients with
myeloid metaplasia.23 In this disorder, islands of
hematopoietic tissue are found in the pulmonary vas-
culature and may be clinically and radiographically
indistinguishable from thromboembolism. Pseudo-
thromboembolism appears unlikely in our patient for
several reasons, including the good outcome following
heparin treatment, prophylaxis of thrombotic events
with warfarin and the close association of pulmonary
embolism with acute thrombosis in the right jugular
vein at presentation. Whether the previous episodes of
probable recurrent pulmonary emboli were due to this

rare syndrome of pseudothromboembolism is uncer-
tain.

Our patient had symptoms and findings consistent
with a diagnosis of pneumonia and pulmonary
thromboembolism was not considered until the
thrombosis of the right jugular vein was found. Pul-
monary symptoms in subjects with myeloprolifera-
tive disorders must always suggest the possibility of
thromboembolic disease, even when other processes
seem more likely. An aggressive diagnostic approach
to rule out thromboembolism is justified in those
subjects with even equivocal symptoms of throm-
boembolic disease.

The future outcome of the patient we reported on
cannot be predicted with confidence. The clinical
course of myelofibrosis in young individuals is vari-
able, with some patients surviving for less than one
year and others showing an indolent course. This
makes it difficult to select candidates for hematopoi-
etic stem cell transplantation, the only procedure car-
rying on the possibility of cure despite the significant
morbidity and mortality associated with it. A recent
study found that three variables at presentation (Hb
< 10 g/dL, the presence of constitutional symptoms,
and circulating blasts >30%) are each independently
associated with shorter survival, allowing the identi-
fication of subjects with a high probability of an
aggressive course of their disease.24 Patients with at
least two of those variables should be scheduled for
transplantation as soon as possible. At presentation
the patient we describe here had only one variable
predictive of an aggressive course (Hb 9 g/dL) and,
therefore, should be considered to be at intermediate
or low risk of evolving disease. Indeed, the favorable
outcome after six months of follow-up, with no evi-
dence of disease progression or further thromboem-
bolic events, indicates that the patient has an indo-
lent form of the disease.

Splenectomy is also considered for the treatment of
these patients, but it appears to be associated with
an unexpectedly high incidence of blast transforma-
tion.25
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