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Abstract

Objective: To review the effectiveness of therapeutic transarterial embolization in controlling phagic urological
emergencies irrespective of the cause of emergencies.

Methods: Thirty-seven vascular angiographies were performed in 32 patients (19 males and 13 females,
age range 19-70 years) who were referred with haemorrhagic urological emergencies to Aga Khan
University Hospital's angiography suite from July 2005 to June 2010. Embolization was performed with
coils, polyvinyl alcohol particles, N-Butyl cyanoacrylate glue and gel foam according to the clinical
indication. Data on clinical indication, technique, site and type of bleeding lesions were obtained from a
retrospective review of medical records. Success rate, clinical outcome and complications of the
procedure were analysed.

Results: Indications of procedure included iatrogenic injury (16), Renal mass on clinical examination and
imaging (4), haematuria with pseudoaneurysm on examination (3), haematuria with no known cause (3), post
traumatic renovascular injury (2) Renal arteriovenous fistulas (2), Carcinoma of prostate (1) and pelvic
arteriovenous (AV) fistula (1). Twenty four patients underwent successful endovascular control of bleeding. Eight
examinations were negative for active extravasation, two of whom showed haemorrhage in second session and
were embolized. Two sessions were needed in two patients at different time intervals. Complication as
dislodgement of coil in distal profunda femoris artery was seen in one patient with no significant obstruction to
flow.

Conclusion: Transarterial renal angioembolisation is a safe and effective therapeutic tool for managing
haematuria or haemorrhage in urological emergencies. Wherever and whenever indicated it should be the first
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preferred treatment modality.
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Introduction

Transarterial angioembolisation (TAE) has a well-
established role in endovascular treatment of
haemorrhagic urological emergencies.! Renal vascular
lesions may be iatrogenic, follow trauma or occur
spontanecously with or without underlying pathology.2
These injuries can result in haemorrhage which are self-
limiting in most cases and do not need any intervention
however presence of massive haemorrhage or continuous
haematuria may necessitate aggressive therapy.3
Treatment options include surgical intervention or
minimally invasive transarterial embolization.* With the
advancement in intervention radiology techniques and
materials it is now possible to perform super selective
embolization with minimal tissue loss.5

We aim to present the radiological and clinical results
of patients who presented in our institution with
haemorrhagic urological emergencies and were treated with
endovascular embolization.
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Methods

The study followed a cross sectional design. The
records of all patients who underwent embolization for renal
vascular lesions at Department of Radiology, Aga Khan
University from July 2005 to June 2010 were reviewed. All
patients who presented with active haematuria, perirenal
haematoma with drop in haemoglobin and/or deteriorating
vitals or known renal mass with associated haematuria were
included in the study. It was a convenient sampling strategy.

The procedures were performed by an experienced
interventional radiologists in close collaboration with
consultant urological surgeons where needed. Few cases were
referred directly to radiology department, Aga Khan
University from other hospitals. All patients were examined
and treated as a part of routine care and gave informed
consent. Procedures were carried out in dedicated
Interventional Radiology suite on a flat panel monoplane
digital subtraction angiography machine Axiom-Artis,
Siemens. In most cases the procedure was performed under
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local anaesthesia, femoral artery was punctured and a 5F
vascular access sheath was inserted. 4Fr or 5 Fr Renal double
curve (RDC) catheter (Cordis), Simmons (SIM 1) catheter
(Cordis), or a Cobra (C1) angiographic catheter (Cordis) were
advanced over a 0.035-inch guidewires. For superselective
catheterization and embolization a microcatheter (Progreat
Terumo) was used which was coaxially placed as near as
possible to the lesion, and the embolizing agent was inserted.
Embolization was performed when free extravasation,
aneurysm, pseudoaneurysm, arteriocalyceal fistula (ACF), or
arteriovenous fistula (AVF) was detected.

Embolizing agents consisted of vascular occlusion
coils, polyvinyl alcohol particles (PVA) (355-500 p), a
combination of coils and PVA particles or N-butyl
cyanoacrylate (NBCA) glue. The procedure was completed
when total occlusion of the vascularity of lesion and cessation
of the haemorrhage was seen. Age, sex, clinical presentation
including the symptoms and type of injury were obtained from
the medical records. Site and number of lesions, embolization
agents, selective or non-selective embolization were recorded.

The technical and medical success, and procedural
complications were recorded from the departmental records
and patient charts. Complete cessation of active extravasation
after the embolization procedure was defined as technical
success. Resolution of gross haematuria with absence of
recurrent haematuria and no need for angiographic re-
embolization or subsequent renal surgery were regarded as
medical success. Technical complications such as non target
embolization, iatrogenic vascular damage, and puncture- site
bleeding were recorded.

Results

Total of 37 vascular angiographies were carried out in
32 patients from July 2005 to June 2010. There were 19
males and 13 females. The mean age of these patients was
48.2 £ 15.4 years.

The indications for renal angiography were gross
haematuria (28) and perirenal/retroperitoneal haematoma
(n=3), subcapsular haematoma (1).

latrogenic cause was dominant (16) out of these two
were of post percutaneous nephrostomy (PCN) insertion,
twelve were secondary to percutaneous nephrolithotomy
(PCNL) and two were post renal biopsy. One patient had
haematoma because of gunshot injury and in other renal
vascular injury was due to fall. Four patients had renal masses
on previous CT  examinations suggestive  of
angiomyolipomas. Two had arteriovenous malformation.
Three patients had pseudo aneurysms with unknown cause.
One patient had haematuria post prostatectomy for carcinoma
prostate. One had a pelvic arteriovenous fistula. Four patients
had haematuria, however, no active extravasation or bleeder
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Figure-1: Angiogram showing pseudoancurysm with active extravasation post
pyelolithotomy. Pre (a&b) and post successful coil embolization(c).

Figure-2: Angiogram showing pseudoaneurysm with active extravasation post
pyelolithotomy. Pre (a) and post successful coil embolization(b) Calculus is also seen.

could be identified on angiography. Embolization was super
selectively performed using microcatheters in most patients.

Most of the patients underwent angiography as the
first imaging modality. Twenty nine lesions (Seventeen
pseudoaneurysms, five free extravasations, four
angiomyolipomas, two arteriovenous malformations and one
arteriocalyceal fistula) were detected.

Sixteen patients underwent US or CT examination
prior to the embolization procedure. US were performed in
nine patients. It provided information about the presence of
mass, hydronephrosis with echoes or haematoma. CT, which
was performed in seven patients, showed the type of the
lesion and location. Both modalities showed the condition of
both kidneys.

Out of thirty two patients, twenty four patients had
transarterial embolization (29 angiographies) for control of
haemorrhage as an emergency. Embolization was successful
in all except two (91%) patients, who continued to have
bleeding in post-embolization period and required emergency
nephrectomy. The histopathology showed angiomyolipoma.
Figure 1 and 2 shows successful embolization using
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microcatheter in a patient with hematuria status post
nephrolithotomy.

One patient with haematuria post PCNL was
embolized however repeat session was required after 11 days
as haematuria persisted. Free extravasation was identified
from different subsegmental branch which was selectively
catheterized and vessel was occluded successfully with a
micro coil.

One patient was diagnosed as having four pseudo
aneurysms filling from different subsegmental arteries; and
all subsegmental branches were selectively cannulated
selectively and embolized separately.

Two patients were diagnosed with renal AV fistulas
and embolization was performed using NBCA glue in one
and fibered steel coil in other.

Four patients presented with angiomyolipoma (AML)
of which one patient had bilateral lesions. Second session was
repeated after 3 years however as the tumour had increased in
size and haematuria persisted, nephrectomy was performed.
Another patient with AML was embolized using PVA,
however, later nephrectomy was performed due to
uncontrolled haematuria.

One patient had carcinoma of prostate, operated and
presented with haematuria which persisted and embolization
of internal iliac using PVA was performed.

Eight angiographies in seven patients were negative
for any active extravasation; one had a renal mass which was
faintly vascular, two were post PCNL, one was post renal
biopsy and two had haematuria with no known cause. Two of
these patients showed active extravasation in repeat
angiography performed later because of persistent
complaints. First patient's angiography was repeated after 2
days and revealed active extravasation and was embolized
using microcoil. Other patents who's first renal angiography
was negative for active extravasation, however because of
persistent complaints, repeat angiography was performed 6
days later which included internal iliac arteries and showed
AV fistula in pelvis which was embolized.

Technical success was achieved in all patients, and
clinical success was achieved in (91%) patients.
Complications as puncture-site bleeding, postembolization
syndrome, perirenal abscess or renal abscess were not
detected in any of the patients. There was dislodgement of
coil in distal profunda femoris artery in one patient however
no significant obstruction to flow was seen.

Discussion

Transarterial embolization is a highly effective method
for controlling bleeding in urological emergencies and has
been successfully used for over 30 years. The use of this
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technique in controlling massive bleeding in urological injuries
could be life saving.2 Limitation in our setup is the cost of the
procedure which is variable and depends on usage of
microcatheter and number of microcoils. It is around hundred
thousand Pakistan rupees in many cases. The main presenting
complains are persistent haematuria, perirenal haemorrhage,
and drop in haemoglobin with deteriorating vitals.

Most of the renal injuries are minor with healing
which occurs spontaneously in the majority so conservative
management becomes the preferred approach.t’ Surgical
intervention to control haemorrhage is required in patients if
haematuria is persistent or life threatening, vitals are
deteriorating and size of haematoma is increasing. Surgical
intervention may be averted because of endovascular
management aimed at localizing and embolizing the
vascular lesion.

Angiography has a very high specificity in depicting
the bleeding lesion and has been able to identify lesions in the
majority of the reported studies.8? However in rare instances
angiography may not be able to demonstrate the traumatized
vessel.10 This was observed in one of our patient where initial
angiography was unable to demonstrate extravasation
however repeat procedure showed the bleeder. The choice
between surgical or percutancous management largely
depends on the condition of the patient and the availability of
interventional services in the institution. Patients with severe
haemodynamic instability undergo emergent laparotomy
however those patients who can maintain a relatively stable
status can benefit from percutaneous angioembolisation.!!

Iatrogenic injuries have been seen to be the most
common cause of injury to renal artery or its branch. They
have significant morbidity and even mortality.!? The causes
include percutaneous nephrolithotomy, biopsy or
percutaneous nephrostomy. Arterial lacerations and ruptures,
pseudoaneurysms, arteriovenous fistulae and arteriocalyceal
fistulae are the most common renal vascular injuries.%!3 The
bleeding site can be exactly diagnosed and embolization can
be performed by selectively cannulating the vessel. Kessaris
et all4 performed 2,200 percutaneous renal procedures with
17 (0.8%) patients requiring angiography and embolization
for significant bleeding. Only 2 patients required open
exploration following embolization. Bhaskar K Somani et al?
performed 1,800 nephrolithotomies with 5 (0.3%) needing
embolization. None required surgical intervention. Phadke et
all’ treated iatrogenic renovascular injury in 27 patients after
percutaneous renal procedure.

Post traumatic haemorrhage as in fall or gunshot
injury is an emergency where an early diagnosis is the key to
save life. Embolization may be necessary to stop the
haemorrhage as patient may not be suitable for surgical
intervention.
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A high risk of recurrent bleeding is associated with
tuberous sclerosis. RAE has now become the initial treatment
of choice for most symptomatic AMLs. Kothary and
colleagues!¢ performed angioembolisation in 30 patients of
angiomyolipomas (AML). In our series we had 4 patients
with angiomyolipomas and we were able to embolize two
patients successfully. One patient with bilateral large
angiomyolipomas needed two sessions of embolization and
finally nephrectomy was performed after 4 years of first
session due to recurrence of haematuria.

Nabi et all7 performed successful embolization of
anterior division of internal iliac artery in 6 patients for
palliative management of intractable haematuria due to
bladder tumour. Gujral et all8 suggested performing this
procedure in peri-operative phase to control intractable
bleeding following transurethral resection of bladder tumour.
We had good results in a patient with haematuria post
transurethral resection of prostate.

Other imaging modalities like ultrasound and MRI
may be helpful in early and accurate diagnosis.!9:20 Recent
studies with MDCT have shown promising results in
diagnosis of renal vascular injuries however angiography
remains the standard with the edge of performing therapeutic
intervention during the same imaging session.2! Ultrasound
being readily available helps in diagnosing mass or any
procedure related haematoma or collection. In our experience
patients with active haematuria should be transferred to the
angiography unit as soon as possible

The choice of the embolization material is important
for efficient treatment of vascular injuries. The site and size
of the vessels to be occluded, the material available and
experience of radiologist with specific material all influence
this choice.22 The embolizing agents used for renal vessels
predominantly include coils however PVA, gel foam and
NBCA are available and used. The exact localization and
catheterization of the abnormal vessel with the use
microcatheters and microcoils results in reduced tissue loss
however the main disadvantage of coils is the cost as usually
more than one coil is frequently required for adequate
occlusion. In our experience the coil was the most effective
tool in controlling the bleed however more than one coil was
required in most of the cases.

PVA is biocompatible and inert and provides rapid
occlusion of the vessels. Therefore we utilize this for mass
lesions with occlusion of microvasculature. The use of
NBCA in renal arteries has been reported by Yamakado et al23
and Parildar et al.2* We used glue in one of our patient with
high flow AV fistula.

Complications related to endovascular embolization
procedures are rare.!4 Minor complication such as puncture
site haematoma or bleed may be there. Inadvertent or
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nonselective embolization due to inability to control the
embolizing material as PVA has been reported, also the
dislodgement at undesired sites have been experienced as
in one of our patients where coil lodged in profunda
femoris. Vascular dissection has been reported in literature
in a few patients. Other complication as renal failure,
contrast nephropathy and haemorrhagic shock induced
acute tubular necrosis have been reported to result in renal
impairment however this has significantly reduced with
superselective angiographic techniques. In most of our
patients microcatheters were used to superselectively
cannulate the abnormal vessel thus resulting in reduced
post embolization infarct size

Conclusion

Percutaneous transarterial embolization is an effective
method of treatment of renovascular injuries. In institutions
where close coordination between urology service and
interventional radiologists is possible life threatening
emergencies can be managed with minimally invasive
arteriography and embolization as the first choice.
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