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ABSTRACT: A case of sudden death due to recurrent pulmonary
thromboembolism is described. The fatality took place three and a
half weeks following blunt trauma to the left popliteal region. The
patient died unexpectedly. Autopsy revealed the source of the em-
boli as a sacciform venous aneurysm of the popliteal vein, an entity
seldom described, but important to consider in cases of soft tissue
popliteal masses or unexplained pulmonary embolism, especially in
otherwise healthy individuals.

KEYWORDS: forensic science, traumatic venous aneurysm, sud-
den death, pulmonary embolism

Aneurysmal dilatations of arterial vessels are well recognized in
forensic medical casework and account for a sizeable proportion of
sudden extracardiac fatalities (33), whereas venous “aneurysms”
are extraordinarily rare entities (63). A number of case reports deal
with vena caval (1), intracerebral (43,66), mediastinal (52), mesen-
teric (36), iliac (48), inguinal (62), axillary (45), jugular (18,35),
and cervical (21) venous aneurysms as well as instances occurring
within lower (16,22,44,46,51,53,54,61) and upper limb veins
(2,5,24,47,49,56,57). Depending on their location, venous
aneurysms can compromise adjacent anatomical structures (64)
and constitute a diagnostic challenge for the clinician and the
forensic pathologist, as illustrated by the current case of sudden
death caused by recurrent pulmonary embolism from a popliteal
Venous aneurysm.

Case Report
Clinical History

A 31-year-old professional ice hockey player had suffered a mi-
nor blunt trauma to the back of his left knee at the end of March. A
few days later he stumbled during a game and sustained a minor

! Institute of Legal Medicine, Justus-Liebig-Universitit Giessen, Frankfurter
Str 58, D-35392 Giessen, Germany.

2 Institute of Legal Medicine, University of Mainz, Am Pulverturm 3, D-
55131 Mainz, Germany.

Received 22 Aug. 2000; and in revised form 27 Nov. 2000, 22 Jan. 2001; ac-
cepted 23 Jan. 2001.

Copyright © 2001 by ASTM International

strain of the right knee joint; he presented at a surgeon’s office a
week later. At this time the clinician diagnosed bilateral instability
of the medial ligaments, considered to be due to repeated trauma
during his career. The patient himself complained of mild pain at
the left medial compartment of the knee joint, but there was no ac-
companying impairment of flexion or rotational movements. Be-
cause of progressive swelling at the back of the left knee, he was
transferred to a cardiovascular clinic, where duplexsonography
was performed. This revealed a “cystic mass” measuring 4.5 X 4.5
X 4 cm between the popliteal artery and vein, which was inter-
preted as a Baker’s cyst. However, the radiological report did not
exclude the possibility of a vascular anomaly being the underlying
entity. The patient, free of symptoms beforehand, developed mild
exertional dyspnea around April 10th, which worsened in the fol-
lowing few days and was accompanied by a cough. After these
symptoms became worse and an episode of shaking and chills had
occurred, he was admitted to the hospital, where a diagnosis of
bronchopneumonia was made on April 16th on the basis of dis-
seminated infiltrates in both lower lung fields on chest X-ray. Nu-
clear magnetic resonance tomography of the lower limbs was car-
ried out, and a “cystic formation” of the proximal popliteal region
was identified dorsal to the popliteal artery, between the medial and
lateral aspects of the gastrocnemius muscle and presumed to repre-
sent a bleeding into a structure such as a synovial cyst. Since the
patient refused to stay in the hospital, antibiotic therapy was initi-
ated and strict bed rest was advised. The next day, with left-sided
chest pain and dyspnea on mild exertion, antibiotics were adminis-
tered, and the patient declined further hospital treatment. Against
medical advice, he attended a game of his hockey club as a specta-
tor on April 20th, after which he suddenly collapsed and died de-
spite resuscitation by a physician who was present at the scene.

Autopsy

Forensic autopsy revealed massive pulmonary thromboem-
bolism with associated acute cor pulmonale as the cause of death.
Both pulmonary arterial trunks were obstructed by multiple throm-
boemboli, most of which demonstrated a striated surface and were
firmly adherent to the arterial intima. Dissection of the lower ex-
tremity vessels in a search of the source of the thromboemboli iden-
tified a saccular dilatation of the left popliteal vein (Fig. 1). It mea-
sured about 4 cm in diameter, was circular, and some dark-red
thrombi were found inside the cavity and at the entrance, adherent
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FIG. 1—Popliteal vein after fixation, with aneurysm and an adherent fragment of thrombus (arrow) next to the dilated segment of the vessel.

FIG. 2—Soft tissue from the vicinity of the popliteal vessels with aggregation of siderophages extending below the synovial membrane (arrow) of the ar-

ticular cavity of the knee joint (25 X Azan stain).

to the vessel wall (arrow in Fig. 1). No vascular connection to the
neighboring artery could be found. The deep venous system of both
legs was normal. No other pathology findings were detected during
the postmortem examination.

Histology

Sections from both lungs showed large zones of hemorrhagic in-
farction around vessels obstructed by thromboemboli, especially
beneath the visceral pleura.

In specimens obtained from the popliteal region extending to the
articular cavity, a dense aggregation of siderophages in the soft tis-
sue (Fig. 2) was noted: The iron-laden macrophages were inter-
mingled with erythrocytes and were predominantly in the deeper
zone next to the synovial membrane (arrow in Fig. 2).

The wall of the affected vessel exhibited fibrous thickening in
the transitional zone between the undamaged region and the
aneurysm. Along the course of the vein, the intact intima was

abruptly replaced by a richly collagenized tissue interwoven with
large amounts of active fibroblasts and granulation tissue. The
thrombus comprised dense masses of shadowy erythrocytes in the
center and peripheral layers of leukocytes with pyknotic nuclei en-
trapped in fibrin. At the margin there was evidence of extension of
collagen into the thrombus and invasion by macrophages marking
the onset of organization.

The histological findings in the lung were consistent with a
thromboembolus of about eight to ten days age (31), and the
aneurysm of about three weeks between trauma and death.

Analysis of Radiology Findings

Two nuclear magnetic resonance tomograms clearly showed
aneurysmal dilatation of the popliteal vein in the coronal and axial
plain views (Figs. 3 and 4), more prominent after electronic sup-
pression of the fatty tissue resonance. An efflux of contrast medium
to the cranial and caudate portions of the vein was observed (Fig.
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FIG. 3—NMR tomogram in coronal plain view exhibiting vascular dilatation in the left popliteal region between the lumen of the popliteal artery (large

arrow) and its venous counterpart (small arrow).

FIG. 4—NMR tomogram in axial plain view with aneurysmal sac of the
popliteal vein and efflux of contrast medium to the cranial and caudate
course of the vessel.

4). Here, the “neck” of the aneurysm broadly overlapped the course
of the vessel (Fig. 3). The wall of the popliteal artery was intact
(Fig. 3) and easy to separate from the aneurysmal mass that sur-
rounded the venous lumen.

Discussion

The term “aneurysm,” once solely reserved for arteries (29), has
seldom been applied to venous dilatations (2,5,16,41). Although
the etiology of these lesions seems far from clear (49), venous
aneurysms are a well-known complication of chronic hemodialysis
(27) and arteriovenous fistulae (65). They can be classified into two
categories, namely congenital or acquired (35), and in terms of the
morphology of the dilatation, either as saccular or fusiform (42).

Histologically, if all mural layers (10) are included in the absence
of signs of mechanical injury, the aneurysm is called a “primary”
or “true” lesion (11,22,42,62). A “false” or “pseudoaneurysm” is
one that shows absence of smooth muscle (68) and features such as
collagenous hyalinization (66), dissection into the vessel walls, or
signs of inflammation (64). The latter form has been estimated to
be substantially less common (66,68).

Some authors suggest that a preexisting weakness of the vessel
wall associated with an insufficiency of elastic fibers (7,39)
and/or lack of the muscular coat is the basic prerequisite for
an aneurysmal development in veins, also in so-called “idio-
pathic” cases (35,52), giving rise to flow stagnation (61), dilata-
tion, and thrombosis (6,35). Schatz and Fine (57), however, em-
phasized endophlebohypertrophy and phlebosclerosis as
important factors in the pathogenesis of the five extremity
aneurysms discussed. Only a few cases are obviously of traumatic
origin (9,42,44,53), one of them, ironically, in a 15-year-old
hockey player (3).

Popliteal venous aneurysm, though uncommon, presents a high
risk of pulmonary embolism, since all but 8 of the 36 cases pub-
lished to date (see Table 1) have sustained this complication, and
two patients were reported to have died in its course (14,15). The
clinical diagnosis is difficult to make because patients frequently
remain either free of long-term symptoms (12,19), or only com-
plain of nonspecific signs such as a local nonpulsatile swelling or
calf fatigue (26,28), causing delay in treatment (23).

The abnormality described here is noteworthy for both clinicians
(34,67) and forensic pathologists. The surgeon should include it
into the differential diagnosis when confronted with pulmonary
embolism, especially if the patient lacks the classical risk factors of
obesity, pregnancy, hypercoagulability, malignancy, immobiliza-
tion, and angiodysplasias (16,33,46). Any soft tissue mass in the
popliteal region should be thoroughly investigated (42), and if
there is any suspicion of a venous aneurysm, venography of the leg
should be performed. For the forensic pathologist, dissection of the
popliteal vein during autopsy should become routine practice in all
examinations of sudden death by pulmonary embolism to demon-
strate the source of the embolus.
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TABLE 1—Popliteal (solely) venous aneurysms reported in the literature.

No. Sex
of of the Pulmonary Etiology of the Aneurysm
Author Cases Patients Embolism  Presenting Symptoms  (as Assumed in the References) Clinical Outcome
1. Bouchet et al. (4) 2 2x Females  Yes 1x coma, 1x severe Undecided 2x surgical excision, 1x
chest pain and persisting aphasia
fever
2. Chahlaoui (7) 1 Female Yes Dyspnea, chest pain Idiopathic Surgical excision
3. Chatelard et al. 1 Male Yes Basal chest pain, Idiopathic Surgical excision
®) fever
4. Corsi et al. (10) 1 Female No Pain during walking Undecided Anticoagulation due to old
and standing age
5. Dahletal. (11) 1 Female Yes Dyspnea, pain in the Idiopathic Surgical excision
leg
6. Debing et al (12) 2 Male Yes Chest pain, Undecided 1x surgical excision, 1x
hemoptysis, anticoagulation +
dyspnea implantation of vena
cava filter
7. Dimaria et al (13) 1 Male Yes Loss of conscience, Undecided Surgical excision
epigastric pain
8. Donald and 1 Male Yes Chest tightness, Idiopathic Death due to pulmonary
Edwards (14) tachycardia thromboembolism
dyspnea
9. Dujardin et al. 3 2 Females, 2x yes, 1x 2x recurrent phlebitis,  1x phlebitis, postpartum and 1x implantation of a vena
(15) 1 Male no 1x clinical signs recurrent phlebitic episodes cava filter and death due
of right ventricular with pulmonary embolism to cardiac failure 12 h
insufficiency for 28 years, 2x undecided after operation, 1x
surgical excision, 1x
surgical exheresis
10. Gallagher and 1 Male Yes Dyspnea, syncopes Idiopathic Surgical excision
Hageman (18)
11. de Gennes et al. 1 Female Yes Arterial hypotension, ~ Undecided Surgical excision
(19) dyspnea
12. Grice et al. (22) 1 Male Yes Diagnosis after Idiopathic Surgical excision
recurrent embolism
13. Gunness et al. 1 Male Yes Massive dyspnea, Undecided Surgical excision
24) cardiac arrest
14. Harolds and 1 Female No Calf fatigue, cramps Varicosis Surgical excision
Friedman (25) (tributary
of the
popliteal
vein)
15. Helsted et al. 3 2x male, 1x yes, 2x 1x ankle edema, 2x 1x thrombophlebitis, 28 yrs. 1x conservative
27) 1x no swelling and prior to admission, 2x anticoagulative treatment
female tenderness of the idiopathic 2x surgical excision
thigh, resp. the calf
16. Katz and 1 Female Yes Shortness of breath Idiopathic Surgical excision
Comerola (30)
17. Manthey et al. 1 Female Yes Paradoxical Undecided Anticoagulation and
35 embolization with subsequent surgical
hemiplegia excision
18. May and Nissi 1 Female No Swelling of the leg Idiopathic Not mentioned
(36)
19. May and Mignon 1 Male No No complaints, Unknown Not metioned
37 finding by chance
20. Noon et al. (39) 1 Male Yes Exertional dyspnea Blunt trauma 16 years before Surgical excision after
ischemic compression of
neighboring artery
21. Persson et al. (47) 1 Male Yes Acute Idiopathic Surgical excision
thrombophlebitis
+ chest pain
22. Ross et al. (52) 2 1x male, 2x yes 2x chest pain, 1x 2x idiopathic 2x surgical excision
1x female hemoptysis
23. Schmidberger 1 Female No Progressive varicosis ~ Varicophlebitis vs. idiopathic No therapy at the time of
et al. (55) publication
24. Seino et al. (56) 1 Female Yes Exertional dyspnea, Undecided Surgical excision

chest oppression,
palpitation

continues
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TABLE 1—Continued.

No. Sex
of of the Pulmonary Etiology of the Aneurysm
Author Cases Patients Embolism  Presenting Symptoms  (as Assumed in the References) Clinical Outcome
25. Silvestri et al. 1 Female Yes Signs of severe Undecided Fibrinolysis
(57) pulmonary
embolism
26. Weinmann et al. 1 Female Yes Dyspnea, vomiting Idiopathic Surcial excision
(66) back pain
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