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Surgical treatment of true aneurysms of subclavian and axillary arteries: 
results of eight cases

Subklaviyan ve aksiller arterin gerçek anevrizmaları ve cerrahi tedavisi:
Sekiz olgunun sonuçları

İsmail Yürekli,1 Orhan Gökalp,2 Levent Yılık,1 Tevfik Güneş,3 Muhammet Akyüz,1 Ali Gürbüz2

Amaç: Bu çalışmada subklaviyan ve aksiller arterlerin 
gerçek anevrizmaları incelendi.
Çalışma planı: Şubat 1998 - Aralık 2007 tarihleri ara-
sında subklaviyan ve aksiller arterin gerçek anevrizması 
nedeniyle ameliyat edilmiş sekiz hasta (6 erkek, 2 kadın; 
ort. yaş 58 yıl; dağılım 38-73 yıl) klinik ve ameliyat öncesi, 
sırası ve sonrası parametreler eşliğinde retrospektif olarak 
değerlendirildi.
Bul gu lar: Altı hastada aksiller arter, iki hastada subkla-
viyan arter anevrizması vardı. Başvuru yakınmaları iki 
hastada (%25) iskemik semptomlar, üç hastada (%38) 
asemptomatik kitle, iki hastada (%25) bası hissi veren 
kitle ve bir hastada ise (%12) kanama idi. Etyolojik 
faktör beş hastada (%62) ateroskleroz, bir hastada (%13) 
muhtemel bağ dokusu hastalığı, iki hastada (%25) idi-
yopatik olarak tespit edildi. Medyan takip süresi 106 
ay (dağılım 64-170 ay) idi. Ameliyata bağlı mortalite 
görülmedi. Bir hastada ameliyat sonrası 40. günde 
psödoanevrizma gelişti. Takip süresince sekonder greft 
açıklık oranı %100 idi.
Sonuç:Subklaviyan ve aksiller arterin gerçek anevrizmaları 
nadiren görülür. Bu patolojiler farklı etyolojik nedenler ve 
semptomlar ile ortaya çıkar. Tanı konulduktan sonra tedavi 
cerrahi olarak başarı ile gerçekleştirilebilir.
Anah tar söz cük ler: Aksiller arter; subklaviyan arter; gerçek 
anevrizma.

Background: In this study, we investigated the true 
aneurysms of the subclavian and axillary arteries.
Methods: Eight patients (6 males, 2 females; median 
age 58 years; range 38 to 73 years) who were operated 
due to true aneurysms of the subclavian and axillary 
arteries between February 1998 and December 2007 
were examined retrospectively in terms of clinical and 
preoperative, intraoperative, postoperative parameters.
Results: Six patients had axillary and two patients had 
subclavian artery aneurysms. Complaints on admission 
were ischemic symptoms in two patients (25%), 
asymptomatic mass in three (38%), feeling of compression 
in two (25%), and bleeding in one (12%). The etiological 
factor was atherosclerosis in five patients (62%), a probable 
connective tissue disorder in one (13%), and idiopathic in 
two (25%) patients. Median follow-up was 106 months 
(range, 64 to 170 months). No operative mortality was 
seen. One patient developed pseudoaneurysm on 40th 
postoperative day. Secondary graft patency rate was 100% 
during follow-up.
Conclusion:True aneurysms of the subclavian and axillary 
arteries are rarely seen. These pathologies present with 
different etiological causes and symptoms. Following the 
diagnosis, treatment can be achieved by surgery successfully.
Keywords: Axillary artery; subclavian artery; true 
aneurysm.
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Aneurysms are not commonly encountered in either 
subclavian or axillary arteries.[1-3] The ratio of 
subclavian artery aneurysms to all peripheral arterial 
aneurysms, whether true or false, is 0.5%. Although 
no particular figure has been given for axillary artery 
aneurysms, the ratio of arterial aneurysms of the 
upper extremity to all peripheral arterial aneurysms is 
0.6%.[2] Most of these aneurysms are pseudoaneurysms 
that developed after blunt penetrating trauma. True 
aneurysms in both of these arteries are very seldom 
seen.[3-6] Although rare, these pathologies may cause 
vascular and neurological complications because of 
the close localization of the brachial plexus; thus, a 
dynamic treatment approach is crucial. In this study, 
we investigated patients who were operated on for true 
aneurysms of the subclavian and axillary arteries.

PATIENTS AND METHODS
In this study, we evaluated eight patients (6 males and 
2 females; mean age 58 years; range 38 to 73 years) 
who underwent surgery because of true aneurysms in 
the subclavian or axillary arteries between February 
1998 and December 2007. Their hospital records were 
investigated with regard to clinical, perioperative, and 
late postoperative parameters. Selective peripheral 
arteriography, color Doppler ultrasound, and contrast-
enhanced thoracoabdominal computed tomography 
(CT) were performed on all of the patients to measure 
the vessel diameter and assess whether or not there 
were any stenotic or occlusive lesions and/or additional 
true or pseudoaneurysms in order to determine the best 
possible therapeutic approaches (Figures 1-3). All of 

the patients were operated on under general anesthesia, 
and the subclavicular approach was preferred except for 
one patent who had surgery to repair a pseudoaneurysm. 
In that particular case, the supraclavicular approach 
was used for the first operation, and a supraclavicular 
incision plus a partial median sternotomy was utilized 
for the second. Generally, if the calibration of the 
saphenous vein graft (SVG) was appropriate for the 
arterial segment, then it was used; otherwise an 
artificial graft was interposed. If acute ischemia 
was coexistent, a brachial embolectomy was also 
performed.

Figure 1. Preoperative angiographic view of the giant aneurysm 
in the left axillary artery. The arrow indicates the aneurysm.

Figure 2. Preoperative angiographic view of a patient who 
developed an embolic occlusion of the brachial artery due to an 
aneurysm in the left axillary artery. The small arrow indicates 
an aneurysm in the right subclavian artery, and the large arrow 
indicates the embolic occlusion in the right brachial artery.

Figure 3. Preoperative computed tomographic view of a patient 
with an aneurysm in the right axillary artery. The arrow indicates 
the aneurysm.
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Patients with diffuse aneurysmatic dilation of 
the aortic arch and related branches, including the 
subclavian artery, were excluded from the study. In 
addition, aneurysms that developed after trauma or 
diagnostic/therapeutic interventions were considered 
to be pseudoaneurysms and patients with these were 
also not included. The postoperative intubation time, 
length of intensive care unit (ICU) stay, the amount of 
blood products used, and complications, for example 
surgical wound infections and bleeding, were recorded, 
and after being discharged, the patients were examined 
via Doppler ultrasound at the first-month and first-year 
follow-up visits.

RESULTS
Two of the eight patients had aneurysms in the 
subclavian artery while six had axillary artery 
aneurysms. The median diameter of the aneurysms 
was 46 mm (range 30-60 mm). The chief complaint 
was ischemic symptoms in two patients (25%), a non-
disturbing mass in three (38%), a feeling of compression 
in two (25%), and bleeding in the remaining patient 
(12%).

The etiological factors included atherosclerosis 
in five patients (62%) and a probable connective 
tissue disorder in one (13%). In the other two 

Table 1. Clinical characteristics of the patients

 Patients Age/gender Localization Diameter Etiology Symptom Surgery Follow-up Patency
 number       (months)

 1 49/M RSA 3.0 cm İdiopathic Acute ischemia  Resection 96 Patent
      symptoms in  +
      right arm SAB w/8 mm 
       PTFE graft
       +
       Brachial
       embolectomy

 2 61/F RSA 5.2 cm Atherosclerosis Non-disturbing Resection 136  Patent*
      mass +
       SAB w/ASVG

 3 53/M LAA 6.0 cm Probable Non-disturbing Resection 64  Patent‡
     connective  mass +
     tissue  ABB w/ASVG
     disorder**

 4 60/M RAA 5.0 cm Atherosclerosis Bleeding Resection 125  Patent¶
       +
       ABB w/8 mm
       PTFE graft

 5 69/M RAA 6.0 cm Atherosclerosis† Feeling of Resection
      compression +
       SAB w/8 mm  170  Patent
       PTFE graft

 6 56/M LAA 3.5 cm Atherosclerosis Acute ischemia  Resection 112  Patent
      symptoms in  +
      left arm ABB w/ASVG
       +
       Brachial
       Embolectomy

 7 73/M RAA 4.2 cm Atherosclerosis Non-disturbing Resection  100  Patent
      mass +
       ABB w/ASVG

 8 38/M RAA 3.0 cm Idiopathic Feeling of  Resection 65  Patent
      compression +
       SAB w/8 mm
       PTFE graft
RSA: Right subclavian artery; SAB: Subclavian-axillary bypass; PTFE: Polytetrafluoroethylene; ASVG: Autologous saphenous vein graft; LAA: Left axillary artery; ABB: Axillo-
brachial bypass; RAA: Right axillary artery; LSA: Left subclavian artery; * The pseudoaneurysm developed 40 days after the initial operation at the same site. The redo axillo-
subclavian bypass was performed with ASVG; ** No histopathological diagnosis was made, but, the patient was phenotypically marfanoid and had undergone a previous iliac arterial 
aneurysm repair; ‡ The graft was patent, but the patient died due to other reasons; ¶ The patient underwent emergency surgery. He already had a previous brachial plexus injury, but 
this resolved postoperatively with physical therapy; † The patient had been operated for a left axillary aneurysm nine years earlier. A histopathological examination of the resected 
aneurysm material revealed atherosclerotic changes.
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patients (25%), a histopathological examination 
revealed no prominent atherosclerotic changes, and 
no other factors were identified. Thus, the causes were 
considered to be idiopathic in these two participants. 
One patient with a probable connective tissue 
disorder had no histopathological diagnosis, but he 
was phenotypically marfanoid, and his past medical 
history indicated the need for surgery due to an iliac 
artery aneurysm. A preoperative contrast-enhanced 
thoracoabdominal CT examination revealed no other 
aneurysmatic segment. The past medical history of 
another patient was also significant because he had 
previously undergone surgery for a contralateral 
axillary artery aneurysm, but a histopathological 
examination revealed atherosclerotic changes. 
Therefore, this patient was not considered to have a 
connective tissue disorder (Table 1).

Additionally, one patient with a ruptured axillary 
artery aneurysm underwent emergency surgery, and 
bleeding was found.

One patient with a subclavian artery aneurysm 
underwent a resection of the aneurysm and subclavian-
axillary bypass surgery via a brachial embolectomy 
using a polytetrafluoroethylene (PTFE) graft; whereas 
another underwent a resection of the aneurysm and 
subclavian-axillary bypass surgery with an SVG. In 
addition to the resection of the aneurysm, three out 
of the six patients with an axillary artery aneurysm 
underwent an SVG interposition and the other three 
underwent a PTFE graft interposition. Moreover, one 
patient with acute ischemia underwent an additional 
brachial embolectomy (Table 1).

The median duration of the operation was two 
hours (range 1-3), and the median intubation period 
was 3.5 hours (range 2-5). Furthermore, the median 
length of ICU stay was 1.5 days (range 1-2), and the 
median length of hospital stay was three days (range 
2-4). In addition, the median unit of blood products 
used perioperatively was 1 unit (range 0-3) (Table 2).

As an early postoperative complication, one patient 
developed a perianastomotic pseudoaneurysm 40 days 
after the initial operation for a subclavian artery 

aneurysm. This patient underwent a subclavian-
axillary bypass, and the saphenous vein was also used 
in the second operation. Another patient that had an 
emergency operation due to bleeding had weakness 
in the affected upper extremity as the result of a 
preoperative brachial plexus injury. This weakness 
improved to some extent postoperatively, but for it to 
disappear completely, physical therapy was needed.

No early postoperative mortality was seen, but one 
patient died five years after the surgery because of 
unrelated causes. The median follow-up period was 
106 months (range 64-170), and the secondary patency 
rate was 100% during follow-up.

DISCUSSION
Among all peripheral arterial aneurysms, isolated 
aneurysms of the subclavian or axillary artery are 
very rare.[1-10] In a study conducted by Dent et al.[7] in 
1972, only two (0.13%) out of 1,488 atherosclerotic 
peripheral arterial aneurysms were subclavian artery 
aneurysms. In another epidemiological study, Lawrence 
et al.[2] examined 51,949 surgically corrected peripheral 
arterial aneurysms, and only 0.5% were subclavian in 
nature. They did not provide a particular percentage 
for isolated axillary artery aneurysms, but 0.6% were 
determined to be upper extremity aneurysms. The true 
aneurysms of these particular arteries are even less 
infrequent.[1,3-6,9] The etiological factors for isolated 
subclavian and axillary artery aneurysms are mainly 
iatrogenic causes, trauma, and infections (e.g., syphilis 
and other bacterial infections).[1,3-6,9,10] Furthermore, 
atherosclerosis and thoracic outlet syndrome are 
etiological factors that are particularly associated 
with true aneurysms.[1,3-6,8,9] In extremely rare cases, 
fibromuscular dysplasia, cystic medial necrosis, and 
genetic disorders such as Turner syndrome and Marfan 
syndrome,[11-15] infections,[1] congenital malformations 
such as an aberrant subclavian artery[9] and idiopathic 
aneurysms have also been identified causes of 
true aneurysms.[16] Consistent with the literature, 
atherosclerosis was the most common cause in our 
study.

The most common symptoms of subclavian artery 
aneurysms are pain around the shoulder and upper 
chest region as well as pain, coldness, and numbness 
in the affected extremity due to thrombosis of the 
aneurysm or embolization.

Hyperesthesia caused by compression of the 
brachial plexus, hoarseness due to laryngeal nerve 
palsy, and Horner syndrome secondary to compression 
of the cervical or thoracic sympathetic chain are not 
very common.[1,9,14,17] Moreover, pseudoaneurysms of 

Table 2. Perioperative data of the patients

 n

Median operation time (hours) 2
Median duration of intubation (hours) 3.5
Median duration of intensive care unit stay (days) 1.5
Median duration of hospital stay (days) 3
Median perioperatively units of used blood products 1
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the subclavian artery, in particular, have the potential 
to cause hemoptysis due to the erosion of the lung 
apex after the rupture.[1,18] In addition, asymptomatic 
aneurysms may be detected coincidentally by 
investigations conducted for other reasons. The most 
common symptoms of axillary artery aneurysms are 
similar to those of subclavian artery aneurysms, with 
ischemia of the affected extremity due to thrombosis 
of the aneurysm sac or distal emboli from the sac 
and a neurological deficit resulting from a brachial 
plexus injury occurring most often.[6,8,10,18] Axillary 
artery aneurysms may also manifest as pulsatile, non-
disturbing, or compressing masses or bleeding may 
be present. In our study, bleeding was the primary 
identifiable factor.[5,6,8,10,16,19]

Both subclavian and axillary artery aneurysms 
should be promptly treated after being diagnosed due 
to the aforementioned complications and because the 
possibility of rupture or thrombosis becomes greater 
when the diameter of the aneurysm is increased. 
Similarly, the possibility of aneurysm-related 
embolization and the development of neurological 
complications is also higher.[20,21] Although the number 
of reports related to the endovascular treatment of 
these types of aneurysms has recently risen,[20-22] the 
primary treatment modality is still surgery.[1,3,5,6,8,9,11-14] 
In our study, all of the patients were treated by open 
surgery. Many authors have indicated that the best 
incisions for the surgical approach are a median 
sternotomy for an intrathoracic right subclavian artery 
aneurysm, a left thoracotomy for an intrathoracic left 
subclavian artery aneurysm, and a supraclavicular 
incision for those that are extrathoracic.[1,14] Many 
other approaches are also commonly used including 
subclavicular incisions, subclavicular incisions 
extending to the axillary incision, anterolateral 
incisions, and posterolateral incisions,[2,7,9,14,20] with 
the localization of the aneurysm being the primary 
determinant.[1,17] We used a subclavicular incision for 
one patient and a supraclavicular incision for another 
when performing surgery for a subclavian artery 
aneurysm, but a median sternotomy was added to 
the supraclavicular incision in the second operation 
for the second patient because of the development 
of an pseudoaneurysm after the initial surgery 
that utilized a single supraclavicular incision. In 
axillary artery aneurysms, however, infraclavicular, 
deltoidopectoral, and subpectoral incisions are 
generally used,[3,5,6,10] but we chose a subclavicular 
approach in our study.

The surgical treatment of axillary and subclavian 
artery aneurysms usually consists of the resection of 

the aneurysm and the interposition of a graft.[1,3,5,6,8-19] 
Extra-anatomic bypasses, such as a carotid axillary 
bypass, may be preferred, especially in patients with 
an infection,[1,6] and SVGs and PTFE or Dacron 
grafts usually being employed as conduits in these 
cases.[1,3,5,8-19] The established practice is to use the 
saphenous vein whenever possible. However, if this 
is not an option due to low quality, a mismatching 
diameter, or the prior use of a saphenous vein 
conduit (coronary bypass, etc.), then synthetic graft 
material can be used.[1,3,6,10] We used the saphenous 
vein in four of our patients and a PTFE graft in the 
other four.

Only a few clinical studies exist that include the 
results of surgical treatment for subclavian and axillary 
artery aneurysms. Porcellini et al.[13] examined five 
cases that were operated on for atherosclerotic 
subclavian artery aneurysms and reported no early 
complications. Furthermore, only one patient (20%) 
developed late complications. In another study by 
Davidović et al.[1] three out of 14 patients (21%) with 
subclavian artery aneurysms who underwent surgery 
experienced postoperative complications. Two of 
these patients had a pneumothorax and median 
nerve palsy was seen in the other. Additionally, they 
reported no late complications. In a clinical study 
that focused on the surgical treatment of axillary 
artery aneurysms, Tetik et al.[6] reported that a 
preoperative brachial plexus injury did not recover 
postoperatively, but no other complications were 
seen. In our study, two out of the eight patients (25%) 
that we operated on developed early postoperative 
complications.

One of the limitations of this study was the small 
sample size. In addition, we investigated two different 
pathologies concomitantly, although they had a similar 
anatomical localization.

In conclusion, true aneurysms of the subclavian 
and axillary arteries are very rare. Careful attention 
is needed in the diagnosis and treatment processes 
because of the complications associated with both of 
these pathologies and the need to make the best choice 
for surgical intervention.
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