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Abstract

for the patient.

orchidectomy followed by adjuvant radiotherapy.

Background: Clinical guidelines do not recommend further investigation for occult malignancy in the scenario of
unprovoked venous thromboembolism in the absence of additional clinical features suggestive of malignancy. We
present the case of a young gentleman with pulmonary embolism who was diagnosed with testicular seminoma
despite lack of symptoms or signs suggestive of malignancy. This is a unique case describing a scenario not well
documented in existing literature where contravention of clinical guidelines had a potentially advantageous outcome

Case presentation: A 37-year-old white male presented with seemingly unprovoked acute pulmonary embolism
with right heart strain. He did not have any predisposing factors for venous thromboembolism and did not have any
symptoms or signs suggestive of malignancy. Clinical guidelines do not recommend further investigation to screen
for malignancy in this scenario. Despite this, our young, otherwise healthy patient proceeded to computed tomog-
raphy scanning, resulting in the diagnosis of localized testicular seminoma. Testicular ultrasound described normal-
sized testes (despite a discrete lesion in the right testis), suggesting this was not detectable by the patient or clinician
on routine examination. The patient was anticoagulated and had an inferior vena cava filter inserted to facilitate

Conclusions: This case highlights the importance of considering malignancy in seemingly unprovoked venous
thromboembolism and the availability of guidelines to direct further investigation. Our patient’s treatment was not in
line with clinical guidelines and was considered a “lucky find!
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Background

Cancer is a well-established risk factor for venous throm-
boembolism (VTE) and, specifically, pulmonary embo-
lism (PE). Studies have shown that 4-9% of patients
diagnosed with apparently unprovoked VTE receive a
cancer diagnosis within 12 months [1, 2]. Guidelines
from multiple sources consistently recommend that fur-
ther investigation for occult malignancy only be pursued
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when clinical assessment or routine investigation (chest
x-ray, urinalysis) raises suspicion [3—6]. The British Soci-
ety for Haematology recommends a lower threshold for
further investigation in those over the age of 40 years or
with bilateral deep vein thrombosis (DVT), early VTE
recurrence, or a “very high” p-dimer result; however,
“very high” is not quantified [4]. Additional investiga-
tions may result in more cancer diagnoses in patients
with VTE compared with the recommended strategy of
routine assessment and investigation; however, there is
insufficient evidence to conclude whether this has any
impact on mortality [1, 7, 8]. Cancer diagnosed in the
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context of VTE is often at an advanced stage at diagno-
sis, with one study quoting 12% 1-year survival in those
with cancer at the time of VTE diagnosis [9]. For these
reasons, in patients presenting with VTE with no fea-
tures suggestive of malignancy in the clinical history and
otherwise normal clinical examination and chest x-ray,
further screening for malignancy is not recommended
[3-5]. We believe this case is unique in that asympto-
matic malignancy was identified in a patient presenting
with pulmonary embolism in the absence of other clini-
cal features and, therefore, in contradiction to clinical
guidelines. Literature tends to focus on evidence-based
practice; therefore, we feel there is value in sharing this
case as an example of a scenario in which nonadherence
to clinical guidelines may in fact have resulted in a ben-
eficial outcome. We acknowledge that while the clinical
decisions in this case resulted in earlier diagnosis of can-
cer, we cannot be sure this translates into survival ben-
efit. Clinical guidelines are essential; however, we feel this
case highlights the importance of synthesizing evidence
with clinical judgment and making individualized clinical
decisions.

Case presentation

A 37-year-old white male presented to the Emergency
Department with acute chest pain and breathlessness
causing marked reduction in exercise tolerance. He
denied loss of consciousness, cough, or other infective
symptoms and had no symptoms of deep vein throm-
bosis. He did not have a personal or family history of
venous thromboembolism nor any identifiable risk fac-
tors. He had been prescribed fluoxetine 60 mg once daily
orally and promethazine 25 mg at night orally for low
mood and insomnia and suffered mechanical back pain,
but otherwise did not have any significant comorbidities.
He is a non-smoker, drinks alcohol within recommended
limits, denies recreational drug use, and works as a light
technician.

Table 1 Laboratory results at presentation
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On examination, the patient was febrile (tempera-
ture 37.8 °C), hypoxic (oxygen saturation 92% on room
air), tachypneic (respiratory rate 24 breaths/minute),
tachycardic (heart rate 120 beats/minute), and normo-
tensive (blood pressure 132/84 mmHg). He was alert
but appeared pale, with normal heart sounds and no
murmurs heard. Auscultation of the chest was normal,
and his abdomen was described as soft and nontender.
There were no abnormalities on neurological examina-
tion. Electrocardiography (ECG) showed sinus tachycar-
dia, right axis deviation, ischemic changes in the anterior
leads, and the S1Q3T3 phenomenon.

Initial laboratory results are presented in Table 1.
Assessment of D-dimer was not performed—we assume
because clinical suspicion of VTE was sufficiently high
to proceed directly to imaging and empirical treatment.
Arterial blood gas sampling performed on room air
revealed pO, 7.6 kPa, pCO, 7.6 kPa, hydrogen ion con-
centration 32 nmol/L, base excess 0.7 mmol/L, lactate
1.36 mmol/L, and oxygen saturation 92%. The patient
routinely tested negative on severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) polymerase chain
reaction (PCR) during admission, and there was no indi-
cation for other microbiological/serological testing.

The patient was treated for presumed pulmonary
embolism with subcutaneous tinzaparin 17,000 IU/mL
and proceeded to computed tomographic pulmonary
angiography (CTPA). CTPA confirmed major pulmo-
nary embolus, with associated acute right heart strain
and dilation of the pulmonary trunk. The patient was
transferred to the medical high-dependency unit for
monitoring and continued treatment with tinzaparin.
Echocardiogram confirmed the CTPA findings, demon-
strating a dilated right heart with impaired right ventric-
ular function and very mild tricuspid regurgitation.

The doctor in training responsible for his care at this
point also requested a computed tomography (CT) scan
of the abdomen and pelvis routinely to screen for malig-
nancy. CT abdomen and pelvis was also documented in

Hemoglobin 15 g/dL
Total white blood cell count ~ 16.9 x 10%/L
Neutrophils 153 x 10/L
Lymphocytes 0.8 x 10/L
Monocytes 0.8 x 10%/L
Platelet count 290 x 10%/L
Prothrombin time 11.9 seconds

Activated partial thrombo- 30.9 seconds

plastin time (APTT)

Sodium
Potassium
Urea
Creatinine
Chloride
Bicarbonate

Estimated glomerular
filtration rate (eGFR)

145 mmol/L Bilirubin 4 pymol/L
3.7 mmol/L Alanine aminotransferase (ALT) 40 U/L

5.9 mmol/L Alkaline phosphatase (ALP) 107 U/L
105 pmol/L Albumin 45g/L

106 mmol/L C-reactive protein 45 mg/L
24 mmol/L Glucose 6.5 mmol/L
> 59 mL/minute/1.73m?  Troponin T 374 ng/L
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the management plan by two different consultant phy-
sicians. The same doctor in training then reviewed the
patient 48 hours later and documented in the case notes
at that time that National Institute for Health and Care
Excellence (NICE) guidance dated March 2020 stated
“not to offer further investigations for malignancy in
patients with unprovoked PE unless relevant clinical
signs or symptoms.” Despite this, the patient proceeded
to CT scan without any symptoms or signs to suggest
malignancy. The rationale for proceeding to CT scan
is not documented in the medical notes and will be
addressed in the discussion of the case.

CT revealed extensive thrombus extending from the
proximal left external iliac vein into the left common iliac
vein and along the inferior vena cava (IVC) to the level
of the renal veins (Fig. 1). The report also noted some
prominent paraaortic nodes at the level of the renal veins
and suggested these may be reactive. The solid abdominal
organs appeared normal, and a small left-sided pleural
effusion was noted. Due to unexplained lymphadenopa-
thy, an astute clinician advised testicular examination.
The patient did not self-examine regularly but denied
testicular symptoms. Clinical examination was unre-
markable, but he proceeded regardless to ultrasound
examination. Ultrasound showed several hypoechoic and
heterogeneous lesions identified within the right testis,
the largest measuring 1.7 cm (Fig. 2). There was some

Fig. 1 CT abdomen showing extensive thrombus (arrow) extending
from the left common iliac vein through the IVC at the level of the

renal veins
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Fig. 2 Testicular ultrasound showing hypoechoic lesion right testis
and normal left testis

vascularity within these lesions with appearances sugges-
tive of testicular malignancy. The testicle did, however,
appear normal in size, which would support the clinical
examination findings.

Following discussion with the local Urology service,
assessment of tumor markers was performed, which
revealed elevated lactate dehydrogenase (LDH) at
449 U/L (reference range 0—-250 U/L) with beta human
chorionic gonadotropin (hCG) and alpha fetoprotein
(AFP) within the normal range. The differential diag-
nosis was metastatic testicular cancer of germ cell ori-
gin or lymphoma. Tissue diagnosis would be required
to confirm the diagnosis and guide treatment; however,
orchidectomy was complicated by the need for antico-
agulation in the context of significant thromboembolic
disease.

Following multidisciplinary discussion, the patient was
discharged to continue anticoagulant treatment with
tinzaparin with a plan for delayed orchidectomy fol-
lowing reduction in clot burden. On the advice of the
Haematology service, tinzaparin was changed to subcu-
taneous enoxaparin because of subtherapeutic anti-Xa
levels following discharge. The dose was adjusted on sev-
eral occasions; at the time of writing, the patient contin-
ues on enoxaparin 140 mg twice daily. Other medications
administered were co-codamol 30/500 orally on an as-
required basis for treatment of pain, allopurinol 300 mg
once daily orally to reduce risk of spontaneous tumor
lysis syndrome, and the patient’s preadmission medica-
tions: fluoxetine 60 mg once daily orally and promethaz-
ine 25 mg once daily orally, all of which were continued
long term. The duration of anticoagulation had not yet
been determined at time of discharge, pending cancer
treatment and follow-up in due course.

Unfortunately, repeat imaging 20 days after presen-
tation showed progression of the IVC thrombus and
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persistent pulmonary artery filling defects, correspond-
ing to pulmonary embolism. IVC filter insertion was per-
formed to facilitate right orchidectomy, which revealed
35-mm seminoma (Fig. 3) with invasion of the rete testis
and hilar soft tissue.

Orchidectomy was complicated by scrotal hema-
toma, which was surgically evacuated. A repeat CT scan
showed that aortocaval adenopathy had increased in vol-
ume from previous scans. Following multidisciplinary
discussion, the patient’s disease was staged as stage 2A
seminoma and the decision taken to proceed to adju-
vant radiotherapy (30 Gray in 15 fractions) which was
completed in December 2020. Less than 1 month later,
abdominal CT imaging was repeated to assess burden of
thrombus prior to IVC filter removal. This unfortunately
showed multiple pulmonary and hepatic metastases. The
decision was taken to proceed with bleomycin, etoposide
and platinum (cisplatin) (BEP) chemotherapy, of which
the patient completed four cycles in April 2021. Repeat
CT showed good response to chemotherapy, and the
patient remains well. He continues on therapeutic anti-
coagulation with enoxaparin and awaits specialist review
by Haematology services to determine the duration of
treatment.

Discussion

It is unusual and not in line with clinical guidelines that
this 37-year-old male with a first presentation of VTE
and no clinical features of malignancy proceeded to CT
scanning to screen for malignancy as a provoking factor
for VTE. We feel this case highlights the importance of
synthesizing evidence and clinical guidelines with clinical
judgment and making individualized clinical decisions.
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Our patient had stage 2A seminoma at diagnosis and
later developed metastatic disease. CT scan at the time
of pulmonary embolism, although not indicated accord-
ing to guidelines, resulted in earlier detection of cancer;
however, we cannot be sure this translates into survival
benefit.

Discussion surrounding this case revealed that some
radiologists would have declined the initial CT request to
screen for malignancy. The CT scan was requested by a
doctor in training and featured again in subsequent con-
sultant management plans. It had also been specifically
documented that the clinical guidelines advised against
the approach taken, and case note review did not reveal
any specific suspicion of malignancy or documented
indication for CT. We suggest the doctor in training felt
obliged to follow instruction from senior clinicians and
that this superseded guidelines. We suppose the con-
sultant physicians involved either were not aware of the
guideline or had sufficient suspicion of malignancy to
proceed with CT scan regardless; however, we might
expect the rationale to be documented in the latter
scenario.

A meta-analysis found that, compared with routine
investigation, more extensive investigation resulted in
increased cancer detection initially but not by 12 months
[1]. This included two large randomized-controlled trials
of CT and 18F-deoxy-fluoro-glucose positron emission
tomography (PET) in unprovoked VTE [10, 11]. It is rec-
ommended that patients diagnosed with PE are followed
up with medical review at 3—6 months post-diagnosis to
assess for VTE recurrence and bleeding complications
of treatment and to determine duration of anticoagula-
tion [5]. This review is also an opportunity to reassess for

Fig. 3 Tumor histology from the orchidectomy specimen consistent with seminoma on hematoxylin and eosin (H&E) staining (left). The image on
the right shows positive immunohistochemistry for octamer-binding transcription factor (OCT) 3/4, a germ cell marker
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any provoking factors such as thrombophilia and signs
or symptoms of malignancy that may not have been evi-
dent at time of VTE diagnosis [5]. Guidelines suggest that
thrombophilia testing should not be offered in provoked
VTE [5, 6]; therefore, there is no indication for testing in
our patient with cancer as a provoking factor. Had this
patient not been so extensively investigated, perhaps at
3—6 months follow-up there would have been clinically
detectable signs of malignancy. It is not possible to pre-
dict the impact this would have on disease stage or ame-
nability to treatment, but it is certainly possible earlier
detection of cancer benefited our patient.

This case also draws attention to anticoagulation strate-
gies in patients with cancer. In the absence of malignancy,
the patient would have been treated with a direct-acting
oral anticoagulant (DOAC) agent in line with current
guidelines. Traditionally, patients with cancer are instead
anticoagulated with low-molecular-weight heparin
(LMWH), a treatment associated with greater cost and
treatment burden. Patients with active cancer are known
to have a greater risk of bleeding complications associ-
ated with anticoagulation [12]; therefore, the reversibility
of LMWH may lead clinicians to favor this strategy. Early
trials of DOACs included very low numbers of patients
with cancer [5]; however, there is now a growing body of
evidence to support the use of DOACs in patients with
malignancy [13, 14]. 2019 European guidelines recom-
mend that edoxaban or rivaroxaban should be consid-
ered (instead of LMWH), with the exception of patients
with gastrointestinal malignancy (greater bleeding risk
associated with DOACs [13, 14]) however, this is not yet
reflected in clinical practice within the UK.

Conclusions

The diagnosis of testicular seminoma in this case is con-
sidered a “lucky find,” and it is hoped that earlier detec-
tion and treatment may benefit the patient. We do not
suggest, on the basis of this case, that clinicians disre-
gard clinical guidelines and take the same investigative
approach in every patient with a first presentation of
VTE; to do this would result in harms due to unneces-
sary radiation exposure and would have resource impli-
cations for the health service. Clinical guidelines are
based on critical appraisal of scientific evidence, weigh-
ing benefits against harms, and should be applied along
with clinical judgment to inform evidence-based practice
and ensure equality of patient care. This case highlights
the importance of considering underlying malignancy in
seemingly unprovoked VTE. Routine evaluation should
take the form of clinical history, examination, urinalysis,
and chest x-ray, with further investigation indicated only
if initial evaluation raises concern.

Page 5 of 6

Abbreviations

VTE: Venous thromboembolism; PE: Pulmonary embolism; DVT: Deep vein
thrombosis; ECG: Electrocardiography; CTPA: Computed tomographic pul-
monary angiography; CT: Computed tomography; NICE: National Institute for
Health and Care Excellence; IVC: Inferior vena cava; LDH: Lactate dehydroge-
nase; hCG: Human chorionic gonadotropin; AFP: Alpha fetoprotein; PET: Posi-
tron emission tomography; DOAC: Direct-acting oral anticoagulant; LMWH:
Low-molecular-weight heparin.

Acknowledgements

The authors would like to acknowledge the contribution of Dr. Jonathan
Salmond, consultant pathologist, who reported on the orchidectomy findings
and provided histopathology images that add educational value to the report.

Authors’ contributions

KM was the primary author of the report. EL contributed to the report by
writing the case presentation section. LV contributed to the writing by editing
each section of the report and was the supervising consultant in this case. All
authors read and approved the final manuscript.

Funding
The authors declare that they have no funding sources to declare.

Availability of supporting data
Data sharing is not applicable to this article as no datasets were generated or
analyzed during the current study.

Declarations

Ethics approval and consent to participate
Ethics approval was not required. The patient gave consent to participate.

Consent for publication

Written informed consent was obtained from the patient for publication of
this case report and any accompanying images. A copy of the written consent
is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests to declare.

Received: 31 March 2021 Accepted: 24 May 2021
Published online: 20 July 2021

References

1. vanEsN, Le Gal G, Otten HM, Robin P, Piccioli A, Lecumberri R, Jara-
Palomares L, Religa P, Rieu V, Rondina M, et al. Screening for occult cancer
in patients with unprovoked venous thromboembolism: a systematic
review and meta-analysis of individual patient data. Ann Intern Med.
2017,167(6):410-7.

2. Baron JA, Gridley G, Weiderpass E, Nyrén O, Linet M. Venous thromboem-
bolism and cancer. Lancet. 1998;351(9109):1077-80.

3. British Thoracic Society guidelines for the management of suspected
acute pulmonary embolism. Thorax. 2003;58(6):470-83.

4. Watson HG, Keeling DM, Laffan M, Tait RC, Makris M. Haematology tBCfSi:
guideline on aspects of cancer-related venous thrombosis. Br J Haematol.
2015;170(5):640-8.

5. Konstantinides SV, Meyer G, Becattini C, Bueno H, Geersing G-J, Harjola
V-P, Huisman MV, Humbert M, Jennings CS, Jiménez D, et al. 2019 ESC
Guidelines for the diagnosis and management of acute pulmonary
embolism developed in collaboration with the European Respiratory
Society (ERS): the task force for the diagnosis and management of acute
pulmonary embolism of the European Society of Cardiology (ESC). Eur
Heart J. 2019,41(4):543-603.

6. Excellence NIfHaC. Venous thromboembolic diseases: diagnosis, manage-
ment and thrombophilia testing. In: NICE guideline [NG158]; 2020.

7. Robertson L, Yeoh SE, Broderick C, Stansby G, Agarwal R. Effect of test-
ing for cancer on cancer- or venous thromboembolism (VTE)-related



Mayne et al. J Med Case Reports

(2021) 15:354

mortality and morbidity in people with unprovoked VTE. Cochrane
Database Syst Rev. 2018. https://doi.org/10.1002/14651858.CD010837.
pub4.

Piccioli A, Lensing AW, Prins MH, Falanga A, Scannapieco GL, leran M,
Cigolini M, Ambrosio GB, Monreal M, Girolami A, et al. Extensive screening
for occult malignant disease in idiopathic venous thromboembolism: a

prospective randomized clinical trial. J Thromb Haemost. 2004;2(6):884-9.

Serensen HT, Mellemkjaer L, Olsen JH, Baron JA. Prognosis of can-

cers associated with venous thromboembolism. N Engl J Med.
2000;343(25):1846-50.

Carrier M, Lazo-Langner A, Shivakumar S, Tagalakis V, Zarychanski R, Soly-
moss S, Routhier N, Douketis J, Danovitch K, Lee AY, et al. Screening for
occult cancer in unprovoked venous thromboembolism. N Engl J Med.
2015,;373(8):697-704.

. Robin P, Le Roux PY, Planquette B, Accassat S, Roy PM, Couturaud F, Ghaz-

zar N, Prevot-Bitot N, Couturier O, Delluc A, et al. Limited screening with
versus without (18)F-fluorodeoxyglucose PET/CT for occult malignancy
in unprovoked venous thromboembolism: an open-label randomised
controlled trial. Lancet Oncol. 2016;17(2):193-9.

Page 6 of 6

Hutten BA, Prins MH, Gent M, Ginsberg J, Tijssen JG, Biller HR. Incidence
of recurrent thromboembolic and bleeding complications among
patients with venous thromboembolism in relation to both malignancy
and achieved international normalized ratio: a retrospective analysis. J
Clin Oncol. 2000;18(17):3078-83.

Young AM, Marshall A, Thirlwall J, Chapman O, Lokare A, Hill C, Hale D,
Dunn JA, Lyman GH, Hutchinson C, et al. Comparison of an oral factor Xa
inhibitor with low molecular weight heparin in patients with cancer with
venous thromboembolism: results of a randomized trial (SELECT-D). J Clin
Oncol. 2018;36(20):2017-23.

Raskob GE, van Es N, Verhamme P, Carrier M, Di Nisio M, Garcia D, Grosso
MA, Kakkar AK, Kovacs MJ, Mercuri MF, et al. Edoxaban for the treat-
ment of cancer-associated venous thromboembolism. N Engl J Med.
2018,;378(7):615-24.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1002/14651858.CD010837.pub4
https://doi.org/10.1002/14651858.CD010837.pub4

	An incidental finding of testicular seminoma in the context of acute pulmonary embolism: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


