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Is There a Relationship Between Bladder
Outlet Obstruction due to Benign Prostatic
Hyperplasia and Pulmonary
Thromboembolism?

ABSTRACT: Benign prostatic hyperplasia with chronic bladder outlet obstruction has been associated with deep venous thrombosis (DVT) and
fatal pulmonary thromboembolism (PTE). To evaluate this further, 60 autopsy cases of men with PTE were compared with 60 age-matched controls.
The criteria for outlet obstruction were macroscopic prostatic enlargement with bladder trabeculation and benign prostatic hyperplasia on microscopy.
Ten of the 60 men (16.7%) with fatal PTE had evidence of bladder outlet obstruction (age 57–78 years; mean 71.4 years). Of the 60 controls, 12
had evidence of bladder outlet obstruction (20%) (age 67–86 years; mean 75.5 years). No significant relationship could be demonstrated between
bladder outlet obstruction and fatal PTE cases (p = 0.8). Given reports of this association, however, it is possible that bladder distension with venous
compression may act as a risk modifier in certain individuals in association with other significant comorbidities, but this risk appears low.
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Pulmonary thromboembolism (PTE) is an important cause of
sudden death in Western countries, being responsible for c. 5% of
deaths in hospitalized patients (1–3). Abnormalities in blood flow
may lead to thrombosis, and it has been noted in the literature, and
in a separate study that we have conducted (4), that bladder disten-
sion secondary to benign prostatic hyperplasia may be associated
with lower limb venous stasis and deep venous thrombosis (DVT)
with fatal PTE. This study was undertaken to determine whether
there was an increased risk of DVT and fatal PTE in individuals
with evidence of chronic bladder outlet obstruction secondary to
benign prostatic hyperplasia compared with those without bladder
outlet obstruction.

Materials and Methods

Sixty autopsy cases in men where sudden and unexpected death
had been attributed to PTE were randomly selected from the case
files of Forensic Science SA, Adelaide, South Australia, from
January 2004 to December 2008. Sixty age- and gender-matched
controls were also randomly selected from the same time period.
Case files were reviewed, and those cases where chronic bladder
outlet obstruction was identified were selected. The criteria used
to define bladder outlet obstruction were macroscopic evidence of
prostatic enlargement with urinary bladder surface trabeculation
and benign prostatic hyperplasia on microscopy. Case details
including age, underlying medical conditions, and other significant
autopsy findings were summarized. Forensic Science SA is the

South Australian state forensic facility where medico-legal autop-
sies are performed. The population served is c. 1.6 million. All of
the cases had full autopsies with complete coronial and police
investigations. Statistical analysis was performed using Pearson’s
chi-square test.

Results

A total of 10 of the 60 men (16.7%) with fatal PTE had evidence
of bladder outlet obstruction. The age range was 26–96 years;
average = 62.5 years. Of the 60 men controls (age range =
26–96 years; average = 62.5 years), 12 had evidence of bladder
outlet obstruction, representing 20% of cases. The age range of
the 10 cases with PTE and bladder outlet obstruction was
57–78 years, mean = 71.4 years, compared with the age range
of the 12 control cases with simple bladder outlet obstruction
whose age range was 67–86 years, mean = 75.5 years. Statisti-
cal analysis revealed no significant difference in the proportion
of men with evidence of bladder outlet obstruction between the
fatal PTE cases and the controls (p = 0.8).

Discussion

DVT and PTE are significant causes of morbidity and mortality
in Western countries (1,5). Proposed by Virchow in 1856, the triad
of predisposing factors to thrombosis consists of blood stasis,
hypercoagulability, and endothelial injury (6). Accordingly, risk
factors for DVT and PTE include recent surgery, lower limb
trauma, hospitalization, immobility, lower limb paralysis, malig-
nancy, inherited thrombophilias, and acquired hypercoagulable
states. The latter may be associated with oral contraceptive use,
hormone replacement therapy, and pregnancy. In addition to these
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predisposing factors, increasing age is also a well-recognized risk
factor for venous thromboembolism (5–8). Occasionally, fatal PTE
may arise from the periprostatic venous plexus (9).

As with venous thromboembolism, benign prostatic hyperplasia
is an age-related condition (10–12). The histologic prevalence of
benign prostatic hypertrophy is c. 10% among men in their 30s
and rises progressively to a prevalence of 80–90% in those over
70 years of age (10,13,14). The etiology of benign prostatic hyper-
plasia is not well understood, but androgens are generally consid-
ered to play a pathogenic role. As such, risk factors for benign
prostatic hypertrophy are thought to include advancing age and the
presence of functional testes (10,11,14,15).

In a recent study conducted by the authors, a diverse range of
pelvic space-occupying lesions were identified that could potentially
play a causal role in lower limb venous stasis (4). The mechanism
thought to explain this association was extrinsic compression of
pelvic veins leading to obstruction of venous flow. Venous stasis
has various clinical manifestations including lower limb edema,
DVT, and PTE, although fatal PTE is rarely observed. Examples
of pelvic masses that may be associated with lower limb venous
stasis include uterine leiomyoma, a distended urinary bladder, ex-
traperitoneal endometriosis, synovial cyst, gravid uterus, penile
prosthesis reservoir, psoas abscess, and various other benign uterine
and ovarian tumors (4).

In the literature, there have been cases of bladders distended with
urine (>300 ml) causing compression of the iliac veins leading to
lower limb venous stasis (16–20). This phenomenon raises the pos-
sibility that there could be an increased incidence of venous throm-
boembolism owing to this venous stasis.

Although the current study has shown that there was no demon-
strable increase in the risk of PTE in men with bladder outlet
obstruction, this does not explain isolated cases where DVT and
PTE are found with benign prostatic hyperplasia. While it is possi-
ble that the two entities may have a purely coincidental relationship
associated with increasing age, it also may be possible that bladder
distension with venous compression acts as a risk modifier, increas-
ing the risk of DVT in individuals who have other significant com-
orbidities or conditions predisposing to thrombosis (21). Certainly
in the previous study, the two individuals with outflow obstruction
DVT and PTE also had significant cardiovascular disease (4). It is
possible that a study with larger numbers of cases may have greater
power to detect any subtle additive effects that prostatic hypertro-
phy may have on the formation of DVT.
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