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Abstract
Pulmonary tumor embolism rarely occurs in epithelial-derived tumors, but it has been
described in different tumor entities. Microscopic pulmonary tumor embolisms are often only
discovered on autopsy. Pulmonary thromboembolism, on the other hand, is a frequent
complication in cancer patients, and surgery in patients with a malignant tumor is an
additional risk factor. The differential diagnosis between pulmonary thromboembolism and
pulmonary tumor embolism can be challenging. In this case report, we describe the rare case
of a patient with primary renal synovial sarcoma and the workup for a thrombus in the left
pulmonary artery.

© 2013 S. Karger AG, Basel

Case Report
We report the case of a 52-year-old man with synovial sarcoma of the right kidney.

Laparoscopic nephroureterectomy was performed in January 2012, under the suspicion of
renal cell carcinoma (fig. 1). The postoperative course was complicated by pulmonary
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embolism. The patient was put on anticoagulant therapy with low-molecular-weight
heparin.

Surprisingly, the histologic findings were compatible with synovial sarcoma, verified by
the detection of the typical t(X, 18) translocation and the SYT/SSX fusion gene. The initial
assessment confirmed stage III disease: pT2b (maximum tumor size 8.2 cm), Nx M0 V1
(formation of a tumor thrombus in the right renal vein) G3.

According to a meta-analysis published in 1997, adjuvant chemotherapy can prolong
progression-free survival, and there is a trend towards prolonged overall survival [1].
Further prospective studies have evaluated this question, and in high-grade soft tissue
sarcomas adjuvant chemotherapy can be considered [2]. Adjuvant chemotherapy was
discussed with our patient and, bearing in mind the high risk of recurrence in this case
(tumor size, histologic grading and angioinvasion), 4 cycles of adjuvant chemotherapy with
doxorubicin and ifosfamide were applied [3]. At the end of the treatment visit, a CT scan was
performed and no tumor could be detected, but there was still evidence of a pulmonary
embolus in the left inferior lobe. Subsequently, the patient was kept on anticoagulant
therapy with low-molecular-weight heparin.

At the first follow-up visit 4 months after the completion of adjuvant chemotherapy,
there was still no evidence of local tumor recurrence or metastases; however, in the area of
the left inferior lobe pulmonary artery, a persisting soft tissue formation of unknown
etiology could be documented. This entity was deemed most likely to be scar tissue after
thromboembolism with pulmonary infarction or residual thrombus.

In the further follow-up period 3 months later, a CT scan showed progression of this soft
tissue formation with partial occlusion of the left inferior lobe pulmonary artery (fig. 2); no
uptake could be shown on PET/CT (fig. 3). Subsequently, a bronchoscopy with endobron-
chial ultrasound-guided transbronchial needle aspiration was performed for tissue sampling
of the endoluminal thrombus. Histology revealed a spindle cell proliferation, which was
compatible with metastasis of the known synovial sarcoma. At this time, no other sites of
active disease could be detected on CT. Following data favoring metastasectomy in isolated
pulmonary metastasis in selected patients [4], a lobectomy of the left lower lobe with
subsequent resection of the lingula and bronchoplasty were performed (fig. 4). Histology
confirmed a synovial sarcoma metastasis (fig. 5).

Written informed consent was obtained from the patient for publication of this case
report and any accompanying images. A copy of the written consent form is available for
review from the editor of this journal.

Discussion

Synovial sarcomas account for approximately 5-10% of adult soft tissue sarcomas and
most commonly arise in the proximity of large joints [5]. Primary renal sarcomas of any
subgroup are a rare entity, but primary renal synovial sarcomas are extremely rare. To our
knowledge, fewer than 70 cases have been mentioned in the literature since the first case
was published in 2000 [6].

Malignant tumors in general carry an increased risk for thromboembolism; in addition,
surgery is a known risk factor for pulmonary embolism or deep vein thrombosis. The risk
varies and depends on cancer type and surgical intervention [7]. These facts explain why
occurrence of pulmonary embolism shortly after surgery in a patient with synovial sarcoma
did not raise any further suspicion.
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In order to further explore the hypothesis that the persistence of a clot 3 months after
the occurrence of pulmonary embolism could explain the soft tissue formation in the area of
the left inferior lobe pulmonary artery in our patient, we reviewed the literature concerning
the rate of clot resolution under anticoagulant therapy following pulmonary embolism.
Based on our findings, we decided to continue with therapeutic anticoagulation. In a
systematic review published in 2006, it was concluded that complete resolution of the
pulmonary embolus is not achieved in over 50% of patients 6 months after the diagnosis of
pulmonary embolism [8]. The authors themselves pointed to the limitations of their final
conclusion: in the studies considered for the review, the duration of anticoagulation therapy
differed considerably in length and timing related to the follow-up scans [8].

A more recent study, published in January 2013, which compared CT and perfusion
scintigraphy in documenting clot resolution after 3 weeks of anticoagulant treatment for
pulmonary embolism, demonstrated that complete clot resolution could be measured on CT
in 44% of patients (a slightly smaller proportion when measured with scintigraphy) [9].
Since no data were collected after 4 or 6 months, this cannot be directly compared to the
results published in the aforementioned review.

In conclusion, a residual perfusion defect and residual thrombus 4 months after starting
anticoagulant therapy does not seem to be a rare event, even though in 44% of patients with
pulmonary embolism complete clot resolution can be achieved after 3 weeks of anticoagu-
lant therapy.

Pulmonary tumor embolism is a rather rare incident that occurs in different tumor
entities, mainly in epithelial-derived tumors. Microscopic pulmonary tumor embolisms are
more frequent, difficult to diagnose and often only discovered postmortem; however, they
can result in pulmonary hypertension or even cor pulmonale [10]. A number of case reports
address tumor embolisms in sarcomas in general [11, 12], some of which occurred in clear
association with surgery. Another rare differential diagnosis for pulmonary embolism is
primary pulmonary artery sarcoma [13]. To our knowledge, only 1 case of tumor embolism
in synovial sarcoma has been published so far [14] and no cases in primary renal synovial
sarcoma, specifically.

Independent of the primary tumor, the main problem remains differentiating between
pulmonary thromboembolism and pulmonary tumor embolism. Since the latter, all in all, is a
very rare event compared to the high incidence of pulmonary embolism from blood clots, it
most likely will rarely be a straightforward diagnosis.

FDG-PET/CT may be a useful diagnostic tool to differentiate between thromboembolism
and tumor embolism, owing to its high sensitivity of over 90% in detecting sarcomas [15].
The sensitivity in synovial sarcomas in particular is about 80%. However, as shown in our
patient, a negative PET/CT scan does not exclude pulmonary tumor embolism, and a
definitive diagnosis can only be made by means of pathologic tissue examination. The
endobronchial ultrasound-guided transbronchial needle aspiration technique provides a
new method to obtain tissue.

Conclusion
We would like to raise awareness to the possible differential diagnosis of pulmonary

tumor embolism in cancer patients, especially when CT scans show atypical features or
persisting perfusion defects despite appropriate anticoagulant therapy.
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Fig. 1. Baseline magnetic resonance (MR) tomography with i.v. contrast (Dotarem) of the kidneys. An MR
scan of the kidneys prior to laparoscopic nephroureterectomy exhibits a polylobulated, hypointense
lesion extending from the renal pelvis to the lower pole of the right kidney.
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Fig. 2. CT scan 7 months after completion of adjuvant chemotherapy. Chest CT scan with i.v. contrast
shows progression of a soft tissue formation in the left inferior lobe with partial occlusion of the left
inferior lobe pulmonary artery.
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Fig. 3. FDG-PET/CT scan 7 months after completion of adjuvant chemotherapy. FDG-PET/CT scan
performed at the same time as the CT scan (fig. 2) shows no FDG uptake of the described soft tissue
formation.
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Fig. 4. Intraoperative situs during lobectomy of the left lower lobe with subsequent resection of the
lingula and bronchoplasty. Arrow 1 shows the left inferior lobe pulmonary artery. Arrow 2 points to the
intraluminal thrombus.
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Fig. 5. Histology slide. Arrow 1 indicates the intima of the lingula artery of the left lung. Arrow 2 shows

infiltration of the intima with synovial sarcoma cells. Arrow 3 demonstrates the intraluminal tumor
thrombus of the synovial sarcoma.
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