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Abstract

antihypertensives.

Background: Fibromuscular dysplasia (FMD) is an uncommon vascular disease that results in stenosis, dissection or
aneurysmal degeneration. However, it can sometimes manifest atypically, as we show in this case.

Case presentation: A 24-year old patient with no relevant medical history with severe left hypochondrium pain.
The physical examination showed blood pressure levels of 160/90 mmHg. An abdominopelvic CT evidenced left
retroperitoneal haematoma associated with active bleeding and left renal artery stenosis. Given these findings, it
was decided to perform an endovascular treatment. Significant stenosis was seen during the arteriography in both
renal arteries, suggesting fibromuscular dysplasia and development of a collateral neovascular network responsible
for the retroperitoneal haematoma. It was embolised in association with angioplasty of the left renal artery. The
patient had a favourable outcome; however, high blood pressure levels persisted. A new bilateral renal angioplasty
was performed, which returned blood pressure values to normal. The patient was discharged without needing

Conclusions: FMD is a rare disease that can show multiple clinical presentations and need individualized treatment
options. Endovascular techniques are in the first therapeutic line regarding fibromuscular dysplasia.
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Background

Fibromuscular dysplasia (FMD) is an uncommon vascu-
lar disease that results in stenosis (either focal or more
frequently multiple in string of beads), dissection or
aneurysmal degeneration of medium-sized arteries, char-
acteristically renal arteries and extracranial carotids.
FMD results from the abnormal development of the ar-
terial wall, most commonly of the medial, though the in-
tima can be also affected (Doody et al., 2009). Its cause
is not completely known, however it could be secondary
to a combination of genetic, hormonal and/or environ-
mental factors (Doody et al., 2009; Brinza & Gornik,
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2016). It generally affects young or middle-aged women
and clinically occurs as headache, hypertensive crises or
tinnitus (Doody et al., 2009; Brinza & Gornik, 2016). Un-
like atherosclerotic conditions, FMD is not associated
with typical cardiovascular risk factors, except for smok-
ing (Brinza & Gornik, 2016).

Endovascular techniques play an important role con-
cerning the FMD treatment.

Case presentation

We report the case of a 24-year old male patient, with
unrelevant past medical history, who went to the emer-
gency department due to sudden, non-traumatic, left
hypochondrium severe pain. The patient reported to suf-
fer frequent headaches that started 2 years before and
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subsided taking NSAIDs. On the physical examination
the patient was eupnoeic and haemodynamically stable,
though, despite being considered normotensive (report-
ing normal blood pressure levels in several previous
medical examinations), he had blood pressure levels of
160-90 mmHg on arrival, which increased to 180 mmHg
of systolic blood pressure. The laboratory tests per-
formed did not show remarkable disorders. An abdomi-
nopelvic CT was performed with intravenous contrast
(iv), which evidenced the presence of a large retroperi-
toneal haematoma of 24 x 9 x 8.5cm in diameters and
active extravasation of contrast in the left adrenal area,
but the responsible vessel could not be established. Sten-
osis of the left renal artery and free peritoneal fluid were
also seen (Fig. 1a).

An urgent arteriography was performed, viewing sig-
nificant bilateral renal stenosis. After the selective angio-
graphic series of the left renal artery, the existence of a
profuse collateral vascular network to the adrenal gland
with signs of active bleeding was seen (Fig. 1b). This net-
work could be embolised completely by injecting Onyx
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(Medtronic ev3 Neurovascular Irvine CA. USA). After
this, another arterial branch, which also nourished an-
other part of this network, evidencing signs of active
bleeding was detected (Fig. 1c). It was embolised in the
same way by injecting Onyx. Finally, after an extensive
vascular study confirming no other sign of active bleed-
ing, an angioplasty of the left renal artery was performed
using a Mustang balloon catheter (Boston Scientific Cor-
poration. Malborough MA. USA) of 4 mm x 4 cm, with
moderate recovery of calibre (Fig. 1d).

The patient had a favourable outcome, though he had
a fever peak of 37.9°C (with negative urine and blood
cultures), so levofloxacin antibiotic therapy was insti-
tuted for preventive purposes. He had very high blood
pressure levels, with peaks up to 200 mmHg, requiring
administration of Amlodipine, Doxazosin and even
intravenous Urapidil pulses for controlling them. Given
this situation, it was decided to perform a new renal
angioplasty, in this case bilateral, using a Mustang
balloon catheter of 6 mm x4cm (Boston Scientific
Corporation. Malborough MA. USA) achieving full

recovery of the stenosis (white arrow)

Fig. 1 a Angio-CT, coronal plane. Left retroperitoneal haematoma (white arrowheads), with active bleeding inside (black asterisk). b Selective
arteriography of the left renal artery, with contrast extravasation (black arrowhead) dependent on vascular network, and stenosis of the renal
artery (white arrow). ¢ Embolisation material in the vascular network (white arrow), new contrast extravasation point dependent on adrenal aortic
branch (black arrowhead). d Control after embolisation and angioplasty, without identifying contrast extravasation points and with partial
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bilateral recovery of the normal renal artery calibre
(Fig. 2). After this, the patient’s blood pressure levels
returned to normal.

During his hospital stay, he underwent Doppler ultra-
sound of the supra-aortic trunks and transthoracic echo-
cardiogram showing no pathological disorders.

The patient was discharged at 16 days of admission,
asymptomatic, fever-free, not requiring medical treat-
ment and with the only recommendations of avoiding
intense exercise and a salt-free diet.

Due to the hospital situation caused by COVID-19, all
face-to-face patient review consultations were suspended
in our centre. Recently, we were able to carry out an
evolutionary assessment of the patient by phone (eleven
months after the endovascular treatment) in which he
declared to be asymptomatic, maintaining normal blood
pressure without the need for medical treatment.

Discussion
Retroperitoneal haematoma is a relatively rare patho-
logical condition and most cases are related with
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ruptured aortic or iliac aneurysm, or lumbar trauma. Pa-
tients may present with back or lower abdominal pain,
hypotension, haemodynamic instability and decreased
haemoglobin levels (Chan et al., 2008). Urgent CT with
iv. is mandatory in order to assess haematoma
localization and extent, and also to identify active bleed-
ing and possible underlying causes. In patients with
hemodynamic instability or confirmed active bleeding
urgent angiography is indicated with intention to embo-
lize. The endovascular embolization can be performed
with multiple embolic agents including coils, particles, li-
quid agents as N-butyl cyanoacrylate glue, Onyx, absorb-
able gelatin sponge and others. There is no consensus
on which embolic agent to use, so the decision must be
based on the differential characteristics of each case and
the operator’s experience with each agent. Onyx, despite
its use is technically demanding, was the chosen option
for the case previously presented above because it is ef-
fective regardless any underlying coagulopathy, and its
differential characteristics (permanent embolic agent, no
need of free flow to embolize, minimal risk of reflux, no

-

.

Fig. 2 a Stenosis of the right renal artery (black arrowhead) with string of beads appearance (white arrow). b Pre-treatment aortogram with
stenosis of both renal arteries (white arrowhead). ¢ Aortogram after bilateral angioplasty, with resolution of the stenosis
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risk of microcatheter entrapment) were considered ad-
vantageous in embolizing the vascular network respon-
sible for the bleeding. There is wide evidence in the
literature that Onyx is safe and effective in the treatment
of retroperitoneal haemorrhage (Mahdjoub et al., 2020;
Kolber et al,, 2015), and the final result was excellent,
achieving a complete embolization as detailed in the case
presentation. The major complication rate as Kolber
et al. (Kolber et al, 2015) point out in a systematic re-
view article is under 5%.

The association of FMD with a retroperitoneal haema-
toma is very infrequent, although it has been previously
described in the literature. In most cases it is related to
the presence of a mass, or a vascular rupture from an
aneurysm or a dissection (Phillips & Lepor, 2006; Shimada
et al,, 2009). However none of these conditions was identi-
fied in our case. The authors think that the bleeding was
probably the product of the rupture of the collateral net-
work as a consequence of a hypertensive crisis. The devel-
opment of collaterals in the context of FMD is not
common, but its presence in the context of FMD has been
previously described (Sekar & Shankar, 2013).

Once the embolization was performed and the bleed-
ing was controlled, the operator focused on the detailed
study of FMD vascular lesions and its need for urgent
treatment. It was decided to perform urgent angioplasty
of the left renal artery given its intense degree of sten-
osis, considering performing the treatment of the right
one in a second stage.

FMD comprises a group of pathological conditions of un-
known aetiology, that cause stenosis of non-atheromatous
origin in arteries of medium or small calibre (Doody et al,
2009; Brinza & Gornik, 2016). Due to the fact that it is an in-
frequent pathology, the majority of the scientific evidence is
derived from descriptive articles and systematic reviews. The
association of fibrous proliferation foci and segments with
collagen loss causes the typical occurrence in string of beads,
alternating segmental stenosis (fibrotic foci) with pseudodila-
tations (collagen loss). It generally affects Caucasian women
aged 15-50 years. The main target are renal and extracranial
carotid arteries, though it has been described in multiple ar-
terial locations (Brinza & Gornik, 2016). Symptoms are vari-
able based on the location and severity of the involvement.
The most common are hypertension, headache and pulsatile
tinnitus and cervical pain or dizziness. Other symptoms can
also occur, such as stroke, renal fossa pain, myocardial infarc-
tion (Doody et al., 2009; Brinza & Gornik, 2016), and even
retroperitoneal haematoma (Phillips & Lepor, 2006; Shimada
et al,, 2009).

In most cases non-invasive imaging studies (Angio-
CT, Angio-MRI and Doppler) are enough to make the
diagnosis. Arteriography is reserved for cases in which
there are diagnostic doubts or for endovascular treat-
ment (Gottsiter & Lindblad, 2014).
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There is no established treatment regimen for FMD
since the treatment is usually individualised (Doody
et al.,, 2009; Brinza & Gornik, 2016). Background treat-
ment with platelet aggregation inhibitors or ACEIs is
frequent (Brinza & Gornik, 2016). Considering endovas-
cular treatment renal angioplasty (RA) has become the
treatment of choice. RA can be performed not only for
the main renal artery but also when branch arteries are
affected (Gottsiter & Lindblad, 2014). Balloon-catheter
size is recommended to be 10-20% greater than the ex-
pected artery diameter but sometimes it can be difficult
to estimate due to extensive disease, in those cases it is
best to underestimate balloon size and redilate with a
larger balloon if needed (Meuse et al., 2010). Technical
success rates are around 100% (Mousa & Gill, 2013) and
patency rates following RA have been reported from 80
to 90% over 10 years (Meuse et al., 2010), however they
may vary depending on the type of FMD affectation,
reporting worse patency rates in multifocal FMD com-
pared to unifocal FMD (Gottsiter & Lindblad, 2014).
Major complications after RA have been reported below
10% (Barrier et al., 2010). Cutting-balloon angioplasty is
usually reserved to treat lesions resistant to conventional
angioplasty. Typically cutting-balloons are undersized to
the target artery diameter by 1 mm to decrease the risk
of vessel rupture, which is a well known complication.
Stents and stent-grafts are reserved almost exclusively
for treating angioplasty complications such as a dissec-
tion or vessel rupture (Meuse et al.,, 2010). Other tech-
niques like renal artery denervation therapy or drug
coated-balloon angioplasty has been recently described
obtaining good outcomes (Mousa & Gill, 2013; Kelle
et al,, 2013; Morosetti et al., 2018) however more studies
are needed before generalizing these new therapy op-
tions in the context of FMD. Surgical therapy is cur-
rently reserved for patients with patients with severe
complications that cannot be handle with endovascular
techniques (Gottsater & Lindblad, 2014). Finally, recom-
mendations such as quitting smoking, keeping an ad-
equate weight, avoiding extreme exercise or contact
sports, are also very common and highly important.

Conclusion

EMD is an uncommon vascular disease that rarely mani-
fests clinically as a retroperitoneal haematoma. This re-
port highlights that endovascular procedures are safe,
feasible and technically successful in treating both condi-
tions and should be considered as a first line treatment.

Abbreviations
FMD: Fibromuscular dysplasia; iv: Intravenous contrast; RA: Renal angioplasty

Acknowledgements
The authors would like to acknowledge the important work of all
interventional radiology unit's staff in our hospital.



Molina-Nuevo et al. CVIR Endovascular (2020) 3:64

Authors’ contributions
All the authors have contributed decisively in carrying out this work. The
authors read and approved the final manuscript.

Funding
This study was not supported by any funding.

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

Ethics approval and consent to participate

All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images.

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

Received: 2 July 2020 Accepted: 2 September 2020
Published online: 09 September 2020

References

Barrier P, Julien A, Guillaume C, Philippe O, Hervé R, Francis J (2010) Technical and
clinical results after percutaneous angioplasty in nonmedial fibromuscular
dysplasia: outcome after endovascular management of unifocal renal artery
stenosis in 30 patients. Cardiovasc Intervent Radiol 33(2):270-277

Brinza EK, Gornik HL (2016) Fibromuscular dysplasia: advances in understanding
and management. Cleve Clin J Med 83(11 Suppl 2):545-551

Chan YC, Morales JP, Reidy JF, Taylor PR (2008) Management of spontaneous and
iatrogenic retroperitoneal haemorraghe: conservative management,
endovascular intervention or open surgery? Int J Clin Pract 62(10):1604-1613

Doody O, Adam WR, Foley PT, Lyon SM (2009) Fibromuscular dysplasia presenting
with bilateral renal infarction. Cardiovasc Intervent Radiol 32:329-332

Gottsdter A, Lindblad B (2014) Optimal management of renal artery fibromuscular
dysplasia. Ther Clin Risk Manag 28(10):583-595

Kelle S, Teller DC, Fleck E, Stawowy P. Renal denervation in fibromuscular
dysplasia. BMJ Case Rep. 2013;2013:bcr2013010204. https://doi.org/10.1136/
bcr-2013-010204. Published 19 Aug 2013.

Kolber MK, Shukla PA, Kumar A, Silberzweig JE (2015) Ethylene vinyl alcohol
copolymer (onyx) embolization for acute hemorrhage: a systematic review of
peripheral applications. J Vasc Interv Radiol 26(6):809-815

Mahdjoub E, Serhal A, Males L, Tigui M, Hermieu JF, Khalil A (2020) Ethylene viny!
alcohol copolymer embolization for acute renal hemorrhage: initial
experience in 24 cases. AJR Am J Roentgenol 214(2):465-471

Meuse MA, Turba UC, Sabri SS, Park AW, Saad WE, Angle JF, Matsumoto AH
(2010) Treatment of renal artery fibromuscular dysplasia. Tech Vasc Interv
Radiol 13(2):126-133

Morosetti D, Chiocchi M, De Crescenzo F, Dénofrio A, Di Martino A, Floris R,
Gandini R (2018) Bilateral renal artery stenosis treated with drug eluting
balloon angioplasty in unique treatment. Radiol Case Rep 14(2):242-245

Mousa AY, Gill G (2013) Renal fibromuscular dysplasia. Semin Vasc Surg 26(4):
213-218

Phillips CK, Lepor H (2006) Spontaneous retroperitoneal hemorrhage caused by
segmental arterial mediolysis. Rev Urol 8(1):36-40

Sekar N, Shankar R (2013) Fibromuscular dysplasia with multiple visceral artery
involvement. J Vasc Surg 57(5):1401

Shimada O, Fukui K, Yanishi M, Kawakita S, Sugi M, Ashida S, Murota T, Shikata N,
Matsuda T (2009) Case with rupture of renal arterial aneurysm caused by
fibromuscular dysplasia. Hinyokika Kiyo 55(1):19-22

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

Page 5 of 5

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1136/bcr-2013-010204
https://doi.org/10.1136/bcr-2013-010204

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

