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ABSTRACT

Introduction: Fibromuscular dysplasia (FMD) is a rare vascular disease that causes stenosis
in the major arteries such as the renal and carotid arteries. The exact prevalence of FMD in the
general population is not known. It is often presented with symptoms of hypertension. Mainly
reported in middle-aged females, the diagnosis of FMD is often delayed. There are very few
case reports of FMD in males and children in literature.

Case Report: We report the case of a 13-year-old asymptomatic boy found to have FMD in the
right renal artery (RRA). An angiography revealed high grade stenosis that was corrected by
surgery. A hepatorenal bypass using anastomosis of the gastroduodenal artery (GDA) to RRA
was deemed appropriate. An angioplasty at the anastomosis six weeks after this procedure
corrected an upward trend in postsurgical blood pressure readings and RRA blood velocities.
Two years after the surgery, the patient has well-controlled blood pressure, managed with low
dose of ACE-inhibitors.

Conclusion: Hepatorenal bypass of RRA through anastomosis of GDA was a viable surgical
option in this case. The monitoring of blood pressure readings allowed for early detection and
correction of any post-surgical stenosis.
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ABSTRACT

Introduction: Fibromuscular dysplasia (FMD)
is a rare vascular disease that causes stenosis in
the major arteries such as the renal and carotid
arteries. The exact prevalence of FMD in the
general population is not known. It is often
presented with symptoms of hypertension.
Mainly reported in middle-aged females, the
diagnosis of FMD is often delayed. There are very
few case reports of FMD in males and children in
literature. Case Report: We report the case of a
13-year-old asymptomatic boy found to have FMD
in the right renal artery (RRA). An angiography
revealed high grade stenosis that was corrected
by surgery. A hepatorenal bypass using
anastomosis of the gastroduodenal artery (GDA)
to RRA was deemed appropriate. An angioplasty
at the anastomosis six weeks after this procedure
corrected an upward trend in postsurgical blood
pressure readings and RRA blood velocities.
Two years after the surgery, the patient has well-
controlled blood pressure, managed with low
dose of ACE-inhibitors. Conclusion: Hepatorenal
bypass of RRA through anastomosis of GDA
was a viable surgical option in this case. The
monitoring of blood pressure readings allowed
for early detection and correction of any post-
surgical stenosis.
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INTRODUCTION

Fibromuscular dysplasia (FMD) is a rare
noninflammatory and non-atherosclerotic disease
that most commonly causes stenosis of the renal and
carotid arteries. It is characterized by a “string of
beads” appearance due to post-stenotic aneurysms [1].
FMD is most commonly reported in young to middle-
aged females. Few comprehensive reports of FMD in
adolescent males exist [2, 3]. FMD is routinely diagnosed
and corrected through angiogram and subsequent
percutaneous transluminal angioplasty (PTA) [1—-3].

Here, we report a case of FMD in a 13-year-old boy
who underwent a hepatorenal bypass within one month
of the initial discovery, and a detailed surveillance report
over a period of two years.

CASE REPORT

A 13-year-old boy during a routine visit to the
pediatrician, was found to have blood pressure readings
of approximately 190/120 mmHg. The patient had no
significant medical history and showed no symptoms
associated with hypertension. He was rushed to
the hospital and subjected to multiple investigative
procedures including a physical examination, urinalysis,
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blood test for renal panel and CBC, duplex ultrasound of
abdominal organs and vessels, and echocardiography.
With the exception of elevated right renal artery (RRA)
blood velocities and elevated blood aldosterone level, no
other results occurred outside the normal ranges. The
patient was administered increasing dosages of various
anti-hypertensive medications including beta-blockers,
ACE-inhibitors, calcium-channel blockers and central
alpha agonists (CAA) over next three weeks. These
medications poorly controlled the blood pressure.

High velocities in the RRA suggested stenosis in excess
of 60%. An abdominal aortic angiography followed,
which indicated high-grade 95% stenosis just beyond the
origin of the RRA and significant poststenotic dilation
with two small aneurysms in the dilated segment. The
high stenosis and beaded aneurysms led to the diagnosis
of FMD (Figure 1). A large peri-ureteric collateral flow
extending into right renal hilum was detected. The left
renal artery showed no signs of stenosis. The superior
mesenteric, celiac, and gastroduodenal arteries (GDA)
were widely patent. Due to more than 95% stenosis
of RRA, the case was deemed unsuitable for balloon
angioplasty and was referred for surgery.

Within two weeks, a hepatorenal bypass of the RRA
was completed using anastomosis of the GDA to the
RRA. Postsurgical Doppler readings showed adequate
blood flow in the hepatorenal artery bypass (Figure 2).
The patient was discharged after three days, advised to
continue beta-blockers to control blood pressure, and
record daily blood pressure measurements.

Blood pressure readings initially declined following
the bypass surgery, but gradually increased over a period
of six weeks (Figure 3). Relatively higher renal velocities
from a duplex ultrasound in this period supported the
possibility of re-stenosis at the site of anastomosis (Table
1). A second angiography suggested 50% stenosis at the
anastomosis and concurrently a PTA was performed
using a 4 mm balloon. Within a week, the blood pressure
readings decreased noticeably and the patient was put
on ACE-inhibitors to control the blood pressure (Figure
3). Subsequent, continued monitoring over the next two
years showed a steady decrease in the blood pressure
readings and renovascular duplex velocities (Figure 4,
Table 1). The patient continues to be monitored through
regular check-ups while on a decreasing dose of ACE-
inhibitors.

DISCUSSION

The prevalence of FMD in the general population is
not known [4]. However, Plouin et al. report that the
prevalence of symptomatic renal FMD is about 4 in
1000. Renal FMD accounts for nearly 58% of all reported
FMD cases [5]. FMD is thought to be more prevalent in
females than in males; representing 91% of patients in
the US FMD registry. Patients in this registry had a mean
age of 51.9 years with averages of 4 to 9 years separating
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Figure 1: Preoperative computed tomography angiogram image
showing stenosis of RRA adjacent to the abdominal aorta with
post-stenotic dilation and contained aneurysms- characteristic
of FMD, a large peri-ureteric flow to the right kidney, and a
normally perfused left kidney.
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Figure 2: Postoperative computed tomography angiogram
image showing anastomosis of the GDA to the RRA.

the initial symptoms of FMD and its diagnosis [1].
Literature review also indicates limited studies of FMD
in males or in pediatric cases [1, 5]. The most common
symptom of FMD is hypertension with a prevalence of
63.8% in the U.S. FMD registry [1]. Secondary symptoms
of hypertension include headaches, dizziness, pulsatile
tinnitus, neck pain, and chest pain. In this case, the patient
was completely asymptomatic for hypertension. Elevated
blood pressure was the only indication of any problem.
As such, this study is unique for the presentation of FMD
in an adolescent male that was diagnosed and treated in
relatively short period of time.

Although angioplasty remains the gold standard for
correcting FMD, Trinquart et al. reported that salutary
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Figure 3: Blood pressure readings over the period of 4 months: 1.
Prior to the bypass surgery 2. Immediately following the surgery
3. Increase again after the initial drop and continued increase.
4. Decreased immediately following the balloon angioplasty to
near-normal levels and continued decrease.

Table 1: Table showing renal Doppler ultrasound results over
two years following surgery.

Blood Velocities (cm/sec)

Right Kidney
Dimensions
(cm)

Anastomosis RRA RRA RRA
Proximal Middle Distal

Length Width

2 Weeks N/A 282/70 141/33 134/53 10.8 4.9
Before
1Month  473/206 441/192 212/96 195/117 11.3 4.3

8 Months 476/196 280/123 178/50 198/81 10.9 4.3
262/122 132/59 147/59 11.7 4.5
232/89

224/59

12 Months 472/174
18 Months 330/118

24 246/97
Months

Abbreviations: RRA Right Renal Artery

122/43 126/44 11.6 6.2
113/48 106/45 11.8 4.8

W Avg. Systolic

W Avg Diastolic

Figure 4: Average blood pressure readings showing steady
decline to near-normal range over a period of two years.

blood pressure responses were more likely among
younger patients after surgical revascularization for
renal FMD [2, 6]. Contemporary surgical treatments
of pediatric renovascular hypertension suggest aortic
implantation of normal renal artery beyond the stenosis
[7]. This case, however, demonstrates that GDA could be
used for revascularization of RRA in an adolescent with
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FMD. Previously, Moncure et al. had shown that GDA
was successful in the revascularization of atherosclerotic
patients [8]. The patient’s age allowed for the remodeling
of the diameter of the arterial lumen at the point of
anastomosis to accommodate larger blood flow demand.
A large peri-ureteric collateral blood flow supported the
kidney allowing for gradual remodeling of anastomosis.
As recommended by Olin et al., regular monitoring of
blood pressure post-surgery also proved to be beneficial
in detecting reduction in blood flow at anastomosis,
which was later corrected by balloon angioplasty [1].
Though surveillance by measurement of blood pressure
and periodic doppler ultrasound imaging continues after
2 years, hypertension is well controlled and patient is
waning off of anti-hypertensive medication (Table 1).

CONCLUSION

This case shows that gastroduodenal arteries (GDA)
can be used for revascularization of right renal artery in
adolescent patients of fibromuscular dysplasia (FMD).
The remodeling of arterial lumen, possibly due to natural
growth and increased blood flow demand by the kidney,
allowed for the viability of this revascularization. Regular
postsurgical blood pressure monitoring aided in early
detection of postsurgical stenosis.
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