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Localised prostate cancer is increasingly being treated with radiotherapy. As a result, rectal spacers such
as the SpaceOAR™ System, Boston Scientific, Marlborough, MA, USA (SpaceOAR) are increasingly used

to reduce radiation-related rectal toxicity. We report a rare case of hydrogel intravasation following rec-
tal spacer insertion, with subsequent pulmonary embolisation detected on follow-up imaging. This case

highlights the anatomical considerations underlying this complication, the limitations of intra-procedural
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safeguards, and the importance of routine post-procedural imaging to detect potentially asymptomatic
but clinically significant adverse events.
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CASE REPORT

We report a case of a 78-year-old male patient with
prostatic acinar adenocarcinoma, Gleason score 7
(3 + 4) grade group 2 with a history of atrial fibril-
lation on apixaban 5 mg once daily. He was initiated
on androgen deprivation therapy (ADT) with a first
monthly dose of subcutaneous Leuprorelin acetate
3.75 mg followed by 3 monthly subcutaneous Leu-
prorelin acetate 11.25 mg injections with the inten-
tion to complete 6 months of ADT in total. He was
then scheduled for SpacerOAR insertion before ra-
diotherapy of 60 Gy in 20 fractions.

His apixaban was withheld peri-procedurally for
2 days before and 3 days after his procedure. With
the patient in the lithotomy position, a transperi-
neal needle was inserted. The needle position was
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confirmed on two planes (axial and sagittal) us-
ing bipolar transrectal ultrasound. Hydrodissec-
tion via injection of 3 ml of saline showed expan-
sion of a potential space that was thought to be the
peri-rectal space posterior to Denonvillier’s fascia.
Needle aspiration revealed no blood. SpaceOAR gel
was then injected with no significant resistance en-
countered. A hyperechoic gel was visualised anterior
to the rectum. However, the proceduralist noted
that the quantity of gel seen in this space was less
than expected and circumferential echogenic mate-
rial was also noted adjacent to the visualised pros-
tate gland (Figure 1). The patient remained asymp-
tomatic and was discharged.

An MRI prostate was performed one-month post-
procedure. This scan showed T2w-hyperintense sig-
nal enveloping the prostatic pseudocapsule laterally
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and anteriorly, compatible with that of the SpaceO-
AR hydrogel (Figure 2). There were also distended
periprostatic veins with similar signal to that of the
SpaceOAR hydrogel. The proximity to the SpaceO-
AR injection site, magnetic resonance imaging
(MRI) signal characteristics and morphology raised
the suspicion of intravasation of hydrogel into the

Figure 1. A) Sagittal trans-rectal ultrasound image after normal gel placement in the anterior perirectal space. B) Sagittal

periprostatic veins. After discussion with radiology,
a computed tomography (CT) pulmonary angiogram
was suggested to complete work-up for possible
emboli. This showed tiny filling defects within the
segmental branches of the right lower lobe pulmo-
nary arteries. We postulate that gel injection into
the periprostatic fascia resulted in periprostatic ve-
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Figure 2. A) Axial T2w MRI of our patient 1 month post SpaceOAR hydrogel insertion showing the prostate surrounded by T2w-
hyperintense hydrogel. B) Diagram schematic of the expected perirectal space injection vs periprostatic fascia injection.
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nous intravasation that led to pulmonary embolism.
The patient was asymptomatic with 100% oxygen
saturations on room air and no evidence of right
heart strain on electrocardiogram (ECG) or CT.

In view of the lack of symptoms, small embolic
burden, and existing anticoagulation, a multidisci-
plinary decision between urology, haematology and
vascular surgery was made, and conservative man-
agement was adopted after discussions with the pa-
tient. The patient completed 15 out of 20 radiother-
apy fractions to his prostate. He was then diagnosed
with an unrelated advanced oral cavity squamous
cell carcinoma and declined further radiotherapy
and ADT for his prostate cancer. At his last urol-
ogy review, 7 months post SpaceOAR injection, the
patient had no proctitis and remained asymptom-
atic from his SpaceOAR embolism. He passed away
a year later from his oral cancer.

DISCUSSION

Prostate cancer is the second most common malig-
nancy, with most patients presenting with low to in-
termediate risk localised disease [1]. Radiation ther-
apy has emerged as a viable treatment option [2].
However, large trials have demonstrated an in-
creased risk of bowel complications [3], prompting
efforts to mitigate rectal toxicity. Rectal spacers in-
crease the distance between the prostate and rec-
tum and reduce the radiation dose to the anterior
rectal wall [4]. SpaceOAR is one such biodegradable
hydrogel that has received Food and Drug Adminis-
tration clearance and maintains a Manufacturer and
User Facility Device Experience (MAUDE) database
to track complications and outcomes [5, 6].
Hydrogel rectal spacer insertion has a reported
technical success rate of up to 97.0% [7]. Intravas-
cular complications related to hydrogel intravasa-
tion remain rare, with few published case reports to
date. One report described the timeline of incidental
intravascular hydrogel with spontaneous resolu-
tion over 6 months [8], while another documented
retrograde arterial embolisation via the right com-
mon iliac artery presenting with limb ischaemia [9].
In both cases, conservative management with anti-
coagulation was adopted. Reviews of the SpaceOAR
MAUDE database have identified reports of hydrogel
intravasation and pulmonary embolism, including
12 cases described by Millot et al. [5] and 11 embol-
ic events reported by Fernandez et al. [6]. Howev-
er, these reports provide limited detail regarding
the extent of intravasation or subsequent manage-
ment.

The present case is significant for several rea-
sons. This report is the first to critically appraise

the anatomy and pathophysiological mechanisms
of intravasation. Second, it highlights the pitfalls
of ultrasound and aspiration techniques. Third,
it identifies additional imaging features of gel mis-
positioning and underscores the importance of early
post-procedural imaging, even in asymptomatic pa-
tients.

At our institution, rectal spacers are inserted
by urology proceduralists, who must first appreciate
the intricate anatomy of Denonvilliers’ fascia [10].
Denonvilliers’ fascia is a multilayered structure that
invests centrally into the prostatic capsule. The pos-
terior plane separates the prostate from the peri-
rectal space, which contains loose, avascular areo-
lar tissue suitable for hydrodissection and hydrogel
injection. We postulate that needle malpositioning
resulted in the injection of approximately 10 ml
of hydrogel into the periprostatic fascial plane rath-
er than the intended perirectal space. This plane
contains a dense, valveless venous plexus, particu-
larly along the lateral and anterior aspects of the
prostate. Elevated injection pressures within this
confined space likely facilitated venous intravasa-
tion, with subsequent embolisation to the pulmo-
nary circulation.

Several procedural principles are reinforced by this
case. Cadaveric studies demonstrate that Denonvil-
liers’ fascia consists of multiple layers [10], and pro-
ceduralists must be aware of the pitfall that inadver-
tent violation may allow hydrodissection mimicking
correct spacer placement. Furthermore, although
aspiration is commonly performed to exclude direct
vascular puncture into a large vessel, gel intravasa-
tion may still occur if the needle tip is located in the
wrong compartment, within or in close proximity
to venous plexi, particularly when the needle tip lies
within the periprostatic fascial plane.

We recommend confirmation of needle placement
beneath Denonvilliers’ fascia in 2 planes using care-
ful bipolar ultrasound assessment. Secondly, a high
index of suspicion for gel misplacement should be
maintained when the observed perirectal separation
is less than the expected 1 cm or when hydrogel is
seen tracking circumferentially around the prostate.
Thirdly, a post-procedure MRI or CT simulation
should be performed routinely. Both for radiother-
apy planning as well as for early detection of such
complications. If gel intravasation is seen, further
evaluation with a CT pulmonary angiogram should
be considered in a step-wise fashion.

Management of confirmed hydrogel intravasation
remains poorly defined. While prior reports describe
anticoagulation [8, 9], its efficacy in treating hydro-
gel emboli is unknown. Given that spacer hydrogels
undergo spontaneous hydrolysis over 6-12 months,
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conservative management may be appropriate in as-
ymptomatic patients. Anticoagulation may theoreti-
cally prevent bland thrombus propagation around
the embolised material caused by interruptions
to laminar blood flow, but this should be weighed
on a case-by-case basis. Accordingly, we advocate
a multidisciplinary approach and routine post-pro-
cedural imaging, recognising the potential for clini-
cally silent but significant complications.

In conclusion, radiotherapy for prostate cancer with
adjunct procedures to reduce rectal toxicity are likely
to see increasing adoption rates. As the use of these
procedures increases, rare complications are likely to
be encountered more frequently. Appropriate patient
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