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Abstract

decades.

anastomosis. No complications occurred for 1 year.

contribute to BAA formation.

Background: A brachial artery aneurysm (BAA) is a rare condition accounting for 5% of all peripheral arterial
aneurysms. More cases of true BAAs after arteriovenous fistula (AVF) closure have been reported in the past two

Case presentation: A 60-year-old man who underwent AVF closure after renal transplantation had a true BAA on
his left elbow that had grown within the past 6 months. We successfully performed an open repair with end-to-end

Conclusions: High flow due to AVF and some collateral factors such as the use of steroids and
immunosuppressants after renal transplantation, arteriosclerosis, and chronic mechanical stimulation might
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Background
A brachial artery aneurysm (BAA) is a rare condition ac-
counting for 5% of all peripheral arterial aneurysms [1].
Most BAAs are pseudoaneurysms caused by trauma or
iatrogenic complications [2, 3]; true BAAs are quite rare.
The main etiologies of true BAAs are blunt trauma, ath-
erosclerosis, infection, and vasculitis, and more than 50%
of all patients with true BAAs have a history of blunt
trauma [2]. A recently reported rare cause of true BAAs is
arteriovenous fistula (AVF) closure after hemodialysis or
renal transplantation [4, 5]. High flow due to AVF and es-
sential drugs after transplantation, steroids, and immuno-
suppressants can also cause BAAs [4, 5]. The standard
treatment for BAAs remains controversial because of their
rarity and thus lack of detailed information.

This report describes a case of a true BAA after AVF clos-
ure following renal transplantation. The BAA was treated by
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excision and end-to-end brachial artery reconstruction. We
also reviewed cases of idiopathic true BAAs and evaluated
the etiology and optimal treatment for true BAAs.

Case presentation

A 60-year-old Japanese man presented with a left bra-
chial mass that had developed during the past 6 months.
The mass was 3.5 cm in size, pulsatile, and unaccompan-
ied by pain, tenderness, or skin symptoms. The patient
had started hemodialysis 27 years previously from a
radiocephalic AVF on the left arm. He underwent cadav-
eric renal transplantation 15years previously and had
been administered immunosuppressive and steroid ther-
apy (tacrolimus at 4 mg/day and prednisolone at 5mg/
day) to prevent renal rejection. The AVF was closed 4
years after renal transplantation. A BAA was diagnosed
by enhanced computed tomography (CT), which showed
a 35-mm-diameter fusiform BAA (Fig. 1c, d). Although
an intraluminal thrombus was observed at the BAA, the
distal blood flow was preserved.
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Fig. 1 Preoperative imaging. a, b The left brachial mass was apart from AVF closure site (white dot circle). ¢, d Enhanced computed tomography
showed a fusiform BAA with intramural thrombus and eccentrically patent lumen

The patient underwent aneurysm resection and open
surgical revascularization because the aneurysm had grad-
ually increased in size and limited the joint mobility. Under
general anesthesia, the patient underwent excision of the
BAA and end-to-end brachial artery reconstruction with
6—0 polypropylene sutures (Fig. 2a, b). The operative
period was 1h 21 min, and blood loss was minimal. The
postoperative course was uneventful, and the patient was
discharged 8 days postoperatively. The aneurysm was char-
acterized by thickened vessel walls, and thrombosis was
found in the lumen (Fig. 2c). Pathological examination
showed a thickened tunica externa and thinned tunica in-
tima and media. Internal elastic lamina was thinning and
partially vanished but a three-layer structure was well-
maintained (Fig. 2d, e); therefore, the BAA was diagnosed
as a true aneurysm. It did not reveal typical arteriosclerotic.
The patient was in good condition without recurrent
symptoms 1 year postoperatively.

Discussion

We have herein reported a true BAA following AVF
closure after renal transplantation. The patient was
treated by excision of the BAA and end-to-end brachial
artery reconstruction.

Most true BAAs are caused by blunt trauma, atheroscler-
osis, infection, and vasculitis [2]. Regarding our patient, ath-
erosclerosis might affect the formation of aneurysm, but it is
not certain (pathological examination did not reveal typical
arteriosclerotic, but CT findings showed the severe arterio-
sclerotic change in the abdominal aorta) and other histories
of trauma or iatrogenic puncture ware absence. This idio-
pathic case without typical medical history is quite rare.

We searched PubMed for cases of true BAA using the
keyword “true brachial artery aneurysm.” This search
produced detailed reports of idiopathic true BAAs in 48
adults (Table 1). The patients’ mean age was 53.7 years
(n =46). Approximately 85% of the patients were men

Fig. 2 Operative findings. a The BAA was completely encircled. b
End-to-end anastomosis was performed. ¢ Solid thrombus was
found in the BAA. Pathological findings. EV stain (d) and SMA (e)
stain showed the well-maintained three-layer structure of

arterial wall
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(39/46). The mean maximum diameter of the BAAs was
4.8 cm (n=46). Interestingly, 41 patients (85%) had a
medical history of AVF creation. Eugster et al. [6] said
AVF side brachial artery generally expand after AVF cre-
ation and increases the blood flow of the brachial artery.
The high flow increased shear forces which induced
transverse tears in the elastic fibers of internal elastic
membrane [7, 8]. And more, at the molecular level, ac-
tive metabolism due to high flow and stress causes endo-
thelial cells to produce superoxide ions and nitric oxide;
these in turn form peroxynitrates that stimulate metallo-
proteinase, which breaks down the extracellular matrix
and injures the internal elastic lamina [4, 5, 9, 10]. In
fact, 3-D CT showed expanded left brachial artery which
indicates high flow and pathological examination re-
vealed internal elastic lamina was thinning and partially
vanished.

In addition to this, some collateral factors might con-
tribute to the aneurysm formation. One was steroids and
immunosuppressants’ use after renal transplantation.
According to our review, 22 patients (46%) underwent
AVF closure after renal transplantation. Generally, ste-
roids are suggested to promote the formation and en-
largement of arterial aneurysms [11]. They not only
impair glucose tolerance and exacerbate arteriosclerosis,
thus indirectly promoting aneurysm formation, but also
directly cause tissue fragility that mainly affects small- to
medium-sized arteries [12]. Immunosuppressants are
also suggested to provide a synergistic effect on the
damage caused by steroids [12]. In our case, the patient
underwent renal transplantation and began treatment
with a steroid (prednisolone at 5 mg/day) and immuno-
suppressant (tacrolimus at 4 mg/day) 15 years before the
emergence of the BAA. Another factor was arterioscler-
otic. The pathological examination did not reveal typical
arteriosclerotic change, but CT findings showed the se-
vere arteriosclerotic change in the abdominal aorta, so it
was very likely that the brachial artery got some arterio-
sclerotic effect and damaged. And more, Marconi et al.
[13] and Nishimura et al. [14] reported true BAA located
near the elbow like our case. Chronic mechanical stimu-
lation, an elbow joint movement might also promote
damages to the brachial artery.

Although BAAs are rare, it is often difficult to deter-
mine whether a BAA itself is symptomatic because 33%
of BAAs are associated with complications such as pain,
edema, neuropathy, distal limb ischemia, and aneurysm
rupture [2]. In the present review, only 7 patients (15%)
were asymptomatic or showed only a swelling mass. Im-
portantly, 12 of 13 relatively small aneurysms (< 35 mm)
were symptomatic, and the size of the aneurysm did not
seem to be correlated with the patient’s symptoms. Pain
was the most frequent symptom (56%, 27/48), and
thrombi/emboli and paresthesia were found in 29% (14/
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48) and 8% (4/48) of patients, respectively. Although our
review did not include cases of rupture, rupture of a
BAA can be an indication for upper limb amputation
[15]. Fundamentally, therefore, BAAs should be treated
independent of size, and careful follow-up is required
when an observation is selected.

With respect to treatment, 47 patients (97%) in our re-
view underwent surgical treatment (Table 1). Surgical
treatment is often selected because the stenting of joints,
including the elbow, is not favorable. Interposition with
a native vessel graft was widely applied (75%, 36/48), and
the great saphenous vein was used in most cases. In case
of not available of saphenous vein, femoral vein or poly-
tetrafluoroethylene was used. However, the use of con-
duit has some risk such as graft occlusion or size
mismatch between the host artery and graft [4]. End-to-
end anastomosis can be a more physiological and safe
brachial artery reconstruction technique. Further studies
are required to reveal the detailed pathology and optimal
management of BAAs following AVF closure after renal
transplantation.

Conclusion

High flow due to AVF and some collateral factors such
as the use of steroids and immunosuppressants after
renal transplantation, arteriosclerosis, and chronic mech-
anical stimulation might contribute to true BAA forma-
tion. Careful follow-up is desirable for such a case.
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