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ABSTRACT

Background: The association between neoplasia and hypercoagulability has received increasing recognition, and lymphoma
is one of the neoplastic diseases associated with thromboembolic complications. In human medicine, reduced mobility,
tumor location, and chemotherapeutic agents are recognized as established risk factors for thrombosis. This report describes
one bitch with T-cell mediastinal lymphoma complicated by pulmonary thromboembolism (PTE) and iliac vein thrombosis,
emphasizing the importance of recognizing thrombosis-related risk factors in canine lymphoma.

Case: A 10-year-old spayed bitch Tosa was presented with vomiting, diarrhea, and anorexia. Computed tomography (CT)
revealed a cranial mediastinal mass. Fine-needle aspiration cytology and polymerase chain reaction for antigen receptor
rearrangement confirmed a diagnosis of high-grade T-cell mediastinal lymphoma. Prednisolone monotherapy was initiated.
Three months later, the patient was re-presented with respiratory distress and right hindlimb swelling. Thromboelastography
(TEG) showed hypercoagulability. Portable glucose and lactate measurements revealed decreased glucose and increased
lactate in the right hindlimb relative to the left, suggesting an ischemic condition. Thoracic radiographs demonstrated a
moderate volume of pleural effusion. CT revealed concurrent PTE and right iliac vein thrombosis, along with enlargement
of the mediastinal mass and regional lymph nodes compressing the cranial vena cava. Treatment with L-asparaginase and
lomustine was initiated, and antithrombotic agents including clopidogrel and rivaroxaban were concurrently administered.
Three weeks after the treatment initiation, blood glucose levels and lactate concentrations in right hindlimb returned to
normal levels. TEG showed an improvement in hypercoagulability. Thoracic radiographs showed resolution of pleural
effusion. These findings indicated that thrombotic complications were successfully controlled. However, the patient died
4 months after initial diagnosis of mediastinal lymphoma.

Discussion: This report describes a case of pulmonary thromboembolism and iliac vein thrombosis in a bitch with medi-
astinal lymphoma, suggesting potential risk factors that may have contributed to thrombogenesis. Mediastinal lymphoma,
as demonstrated in this animal, can mechanically compress major vessels such as the cranial vena cava, predisposing to
venous stasis and thrombus formation. This mechanism is consistent with observations in human medicine, where vascular
compression by mediastinal tumors markedly increases thrombotic risk. Chemotherapeutic agents such as glucocorti-
coids and L-asparaginase are known to decrease antithrombin synthesis and enhance platelet activity, thereby amplifying
thrombotic potential in patients already predisposed by neoplasia. Furthermore, reduced mobility related to lethargy or
hospitalization can intensify venous stasis, a mechanism well established in human oncology. These interacting factors
likely acted synergistically in this patient to promote thrombus formation. TEG proved valuable for monitoring dynamic
coagulation changes, sensitively reflecting both the hypercoagulable state and subsequent improvement with treatment.
Incorporating such monitoring may help clinicians detect early coagulation imbalance and evaluate therapeutic response
in real time. Overall, this case highlights that in canine lymphoma, vascular compression within the mediastinal space,
the use of chemotherapeutic agents, and patient immobility can collectively increase the risk of thrombosis. Recognizing
these concurrent risk factors is crucial for timely intervention. TEG-based monitoring and early intervention may improve
clinical outcomes in dogs with mediastinal lymphoma.
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INTRODUCTION

Lymphoma is the most common haematopoi-
etic neoplasia in the dog [4]. Mediastinal lymphoma
accounts for approximately 5% of canine lymphoma
that is almost exclusively of T-cell origin [20]. Major
complications of mediastinal lymphoma include vena
cava syndrome, in which the tumor compresses the
cranial vena cava (CrVC) causing head and forelimb
edema, and respiratory signs such as dyspnea or cough
due to mass effect or pleural effusion [20].

In veterinary medicine, the relationship be-
tween neoplasia and hypercoagulability has received
increasing attention [3]. Retrospective studies have
identified neoplasia as the most common concurrent
condition associated with thrombosis, accounting for
41% of dogs with pulmonary thromboembolism (PTE)
and 54% of dogs with splenic vein thrombosis (SVT)
[9,13]. Lymphoma featured prominently among the
neoplasms identified, accounting for 42% of PTE cases
and 21% of SVT cases [9,13]. In addition, prospec-
tive study demonstrated that up to 81% of dogs with
multicentric lymphoma exhibit laboratory evidence of
hypercoagulability at diagnosis [12].

Similarly, in human medicine, lymphoma is
recognized as a high-risk neoplasm for thrombosis
[10]. A meta-analysis reported a 6.5% incidence of
thrombosis in human patients with non-Hodgkin’s
lymphoma [2]. Risk factors for thromboembolism
(TE) include patient variables such as age, obesity, and
immobility, and disease-specific factors like tumor site
and chemotherapy [8].

This case report describes the clinical presenta-
tion, diagnostic evaluation, therapeutic management,
and outcome of a bitch with T-cell mediastinal lym-
phoma complicated by concurrent PTE and iliac vein
thrombosis.

CASE

A 10-year-old spayed bitch Tosa presented with
vomiting, diarrhea, and anorexia. Thoracic radiographs
showed soft tissue opacity in the cranial mediastinum.
On computed tomography (CT), a well-defined mass
measuring 10.0x5.6x5.0 cm was identified in the cra-
nial mediastinum (Figure 1A-B). Ultrasound-guided
fine-needle aspiration of the mediastinal mass was
performed. Cytological examination revealed that there
were more than 50% intermediate-to-large lymphoid
cells, suggesting high grade lymphoma (Figure 2).

Clonality was confirmed by polymerase chain reaction
for antigen receptor rearrangement (PARR), which
demonstrated a monoclonal T-cell receptor gene rear-
rangement [Canine Lymphoma PCR Test]!. Based on
cytological examination and PARR, the mediastinal
mass was diagnosed as high-grade T-cell lymphoma.
Due to financial constraints of the caregiver, predniso-
lone? [50 mg/m? orally every 24 h] monotherapy was
administered as palliative treatment.

Three months later, the patient was re-present-
ed with respiratory distress and swelling of the right
hindlimb. Physical examination revealed lethargy,
rapid breathing, and generalized enlargement of periph-
eral lymph nodes. A non-painful, non-pitting edema
was present in the right hindlimb extending distally
from the thigh to the digits (Figure 3A). Blood glucose
concentrations, which were measured using a portable
glucometer [VetMate®]? from each hindlimb, showed
different values between the left and right sides (left
vs. right, 6.8 vs. 3.2 mmol/L). Concurrently, blood
lactate concentrations, measured using a portable lac-
tate analyzer [StatStrip Xpress Lactate®]*, also showed
different values between the hindlimbs (left vs. right,
2.4 vs. 7.3 mmol/L). These findings were suggestive of
right hindlimb ischemia. D-dimer levels were increased
(0.5 mg/L; reference interval [RI]: 0-0.3 mg/L), as
measured using a fluorescence immunoassay analyzer
[Vcheck V200°]5. Kaolin-activated Thromboelastog-
raphy (TEG) analysis [Haemoscope TEG® 5000]° re-
vealed hypercoagulable state as follows: reaction time
(R) = 1.2 min (RI: 1.8-8.6 min), clot formation time
(K) = 0.8 min (RI: 1.2-3.9 min), angle (o) = 80.5° (RI:
45.5-73.5°), maximum amplitude (MA) = 74.9 mm
(RI: 46.8-66.1 mm). Thoracic radiography revealed
an enlarged cranial mediastinal mass and pleural ef-
fusion (Figure 4A). Fluid obtained by thoracentesis
was characterized as a modified transudate. These
findings were suggestive of suspected thrombosis in
the right iliac or femoral vein and the pulmonary ves-
sels. CT confirmed the presence of thrombosis, reveal-
ing intraluminal filling defects within the pulmonary
arteries and the right internal iliac vein, consistent
with PTE and iliac vein thrombosis (Figure 5A-B).
CT further revealed that the cranial mediastinal mass
had increased in size to 11.8x5.9x5.3 cm, and concur-
rent enlargement of surrounding mediastinal lymph
nodes, resulting in compression of the CrVC (Figure
5C-D). After establishing the diagnosis of PTE and
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iliac vein thrombosis, clopidogrel bisulfate’ [10 mg/
kg orally loading dose, then 3 mg/kg orally every 24
h] and rivaroxaban® [Xarelto®; 2 mg/kg orally every
24 h] were administered. The chemotherapy protocol
was modified to include L-asparaginase’® [400 U/kg,
subcutaneously every 21days], lomustine' [60 mg/
m? orally every 21 days] and the dose of prednisolone
[2 mg/kg orally every 24 h] was also adjusted. One
week after the initiation of treatment, a visible reduc-
tion in right hindlimb swelling was noted (Figure 3B).
Blood glucose levels (left vs. right: 5.9 vs. 6.6 mmol/L)
and lactate concentrations (left vs. right: 2.8 vs. 2.9
mmol/L) demonstrated comparable values between
both limbs, indicating recovery from ischemia in the
right hindlimb. Thoracic radiography revealed stable

disease, with no significant change in the size of the
mediastinal mass and a slight decrease in the volume
of pleural effusion (Figure 4B).

Three weeks after the initiation of treatment for
thrombosis, the right hindlimb had returned to normal
appearance (Figure 3C). TEG showed an improvement
in hypercoagulability as follows: R=3.9, K=1.1, a
=75.1, MA =76.9. In addition, thoracic radiography
revealed resolution of pleural effusion (Figure 4C),
and a slight reduction in the size of the mediastinal
mass. These findings indicated that thrombotic com-
plications were successfully controlled. Despite the
chemotherapy, the lymphoma did not achieve remis-
sion and remained uncontrolled, and the patient died
4 months after the initial diagnosis.

Figure 1. A- Transverse & B- Sagittal-plane computed tomography (CT) images from the initial presentation. A & B- CT images revealed a large, well-

demarcated soft tissue mass (asterisk) occupying the cranial thoracic cavity.

Figure 2. Fine-needle aspiration (FNA) cytology of the mediastinal mass. Cytologic analysis revealed
a predominance of intermediate-to-large lymphoid cells, consistent with high grade lymphoma [Diff-
Quik stain, x400; Scale bar= 20 um].
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Figure 3. Clinical course of right hindlimb edema in a dog with iliac vein thrombosis following antithrombotic therapy. A- Marked pitting edema extend-
ing from the thigh to the digits was observed at the time of re-presentation. B- One week after treatment, the limb showed visible reduction in swelling.
C- By 3 weeks after treatment, the right hindlimb had returned to near-normal size, with resolution of edema.

Figure 4. Right lateral (A-C) thoracic radiographs from the present case. A- Radiograph obtained at re-presentation shows pleural effusion. B- Radiograph
obtained 1 week after initiation of treatment shows mild improvement of pleural effusion. C- Radiograph obtained 3 weeks after treatment demonstrates
marked resolution of the pleural effusion.

DISCUSSION

Mediastinal lymphoma is a well-recognized
risk factor for thrombosis in human patients [8]. In
human studies, mediastinal lymphoma patients show
a TE incidence of 35.7%, higher than the overall
6.4% reported in lymphoma patients [2,14]. This
increased risk is thought to reflect the anatomical
feature of the mediastinum, where expanding tumors
can compress major vessels. Human studies have
reported that patients with mediastinal lymphoma
are at increased risk of thrombosis due to direct
vascular compression [6,14]. This compression

promotes venous stasis, local hypoxia, endothelial
activation, and inflammation [1]. In the present case,
compression of the CrVC caused by mediastinal
lymph node enlargement was observed, accompa-
nied by the development of thrombus formation.
Such mechanical compression of a major vessel
likely increased the risk of thrombosis by causing
venous stasis, thereby exacerbating the hyperco-
agulable state. Therefore, mediastinal lymphoma
should be recognized in veterinary medicine as a
condition with a high thrombotic risk, particularly
when vascular compression is evident.
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Figure 5. Computed tomography (CT) multiplanar reconstruction (MPR) images obtained at the time of re-presentation.
A- Coronal-plane CT image reveals a well-defined, oval shaped filling defect (arrow) with soft tissue attenuation within the
lumen of the right internal iliac vein. B- Sagittal-plane CT image reveals multiple irregular filling defects (arrow) with soft
tissue attenuation in the pulmonary arteries, consistent with pulmonary thromboembolism. C & D- Transverse and sagittal-
plane CT images reveal an increase in the size of the cranial mediastinal mass (asterisk), along with compression of the cranial
vena cava (arrowhead).

Chemotherapeutic agents such as glucocor-
ticoids and L-asparaginase may further exacerbate
hypercoagulability in dogs with lymphoma [16-18].
Prednisone induces hypercoagulability by reducing
hepatic synthesis of antithrombin and enhancing
platelet aggregation, whereas L-asparaginase promotes
a hypercoagulable state by decreasing antithrombin
IIT and suppressing hepatic protein synthesis [16-18].
Other agents, such as vincristine and doxorubicin,
are also known to increase thrombotic risk in human
medicine; doxorubicin can cause endothelial injury
and disrupt the protein C pathway, whereas vincristine
may induce vascular damage and platelet activation
[7]. In the present case, the administration of glu-
cocorticoids and L-asparaginase may have further
promoted thrombus formation in a patient already
predisposed to hypercoagulability due to lymphoma.

These findings indicate that chemotherapeutic agents
commonly used in the treatment of canine lymphoma,
such as glucocorticoids, L-asparaginase, vincristine,
and doxorubicin, may contribute to therapy-associated
hypercoagulability. This highlights the importance of
close monitoring for thromboembolic complications
throughout the course of treatment.

Immobility caused by poor performance
status, hospitalization, or recent surgery is also a
recognized risk factor for TE in human lymphoma
patients [5,19]. In veterinary medicine, the relation-
ship between physical activity and hypercoagulabil-
ity is not well established. However, critically ill
dogs often exhibit reduced mobility due to lethargy,
particularly during hospitalization, which may be
associated with an increased risk of TE through
mechanisms similar to human medicine. In the
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present case, lethargy and reduced mobility were
observed and may have further increased the risk of
thrombosis associated with mediastinal lymphoma.
The benefits of early mobilization for thrombosis
prevention are well-documented in humans [15].
Therefore, encouraging mobility and promoting
preventive physical activity should be considered
in dogs with conditions predisposing to thrombosis,
such as mediastinal lymphoma.

In dogs with lymphoma, careful monitoring
for thromboembolic complications is essential during
treatment, as factors such as chemotherapeutic agents
and immobility can further promote hypercoagulabil-
ity. TEG may serve as a valuable tool for this purpose,
as it provides a comprehensive evaluation of the entire
coagulation process and is highly sensitive in detect-
ing hypercoagulable states [11]. In this case, throm-
bus formation was accompanied by significant TEG
changes consistent with a hypercoagulable state. These
abnormalities subsequently resolved concurrently with
clinical recovery. These observations demonstrate
that TEG can sensitively reflect dynamic changes in
hypercoagulability associated with neoplastic diseases
such as lymphoma. Therefore, in dogs with additional
thrombotic risk factors, such as mediastinal lympho-
ma, reduced mobility, or chemotherapy, TEG-based
monitoring and risk assessment may play a valuable
role in predicting thrombus formation and monitoring
therapeutic response.

In conclusion, this report describes a case
of mediastinal lymphoma in a bitch complicated by
TE. Mediastinal lymphoma poses a particularly high
thrombotic risk due to vascular compression within
the mediastinum. Moreover, factors such as chemo-
therapy and reduced mobility may further exacerbate
hypercoagulability in oncology patients. These find-
ings highlight the importance of vigilant, real-time
monitoring of coagulation status in dogs at risk for
thrombosis. TEG may serve as a valuable adjunct for
detecting hypercoagulable states and assessing thera-
peutic response in such cases.
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