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Abstract

The use of point-of-care ultrasonography (POCUS) is becoming increasingly widespread and clinically important. Here, we report a case in which 
the use of POCUS in the operating room identified a previously undiagnosed bilateral subclavian artery stenosis. A 70-year-old woman with a 
diagnosis of meningioma was scheduled to undergo a craniotomy. After the induction of general anesthesia, an abnormal radial artery waveform was 
observed bilaterally. A blood flow deficiency in both upper extremities was suspected, and POCUS was immediately performed. Using POCUS, the 
anesthesiologist identified stenosis and hypoplasia of the bilateral subclavian arteries, complete occlusion of the bilateral common carotid arteries, and 
remarkably dilated bilateral vertebral arteries. By identifying these vascular abnormalities with POCUS, the anesthesiologist was able to adjust the 
patient’s perioperative circulatory management and lead to a positive postoperative outcome. 

 

Background

Point-of-care ultrasonography (POCUS) is becoming 
progressively more widespread and clinically valuable [1]. The use 
of POCUS by anesthesiologists and critical care physicians may help 
improve outcomes in surgical and critically ill patients [2,3]. During 
the perioperative period, POCUS is a very efficient and beneficial 
tool that can be used to diagnose previously unrecognized clinical 
conditions. However, to the best of our knowledge, there are very 
few reports in which previously undiagnosed vascular abnormalities 
of aortic arch branch vessels were identified by POCUS performed 
by anesthesiologists in the operating room. Here, we report a case 
in which we suspected bilateral subclavian artery stenosis based on 
abnormal bilateral radial artery pressure waveforms after induction 
of anesthesia, immediately performed POCUS, and identified a 
previously undiagnosed bilateral subclavian artery stenosis.

Case presentation

A 70-year-old woman diagnosed with a meningioma was 
scheduled to undergo a craniotomy. In addition to the meningioma, 
preoperative head magnetic resonance imaging (MRI) revealed 
that bilateral common carotid arteries were abnormally narrow and 
bilateral vertebral arteries were abnormally dilated; the blood vessels 
below the neck were not evaluated. She was alert and oriented with 
no neurological abnormalities, and the results of the Allen’s test were 
negative. 

Her noninvasive blood pressure, measured from the left upper 
arm at admission, was 139/111 mm Hg. After induction of general 

anesthesia, a 20-gauge catheter was inserted in her left radial artery, and 
the arterial blood pressure was 79/54 mm Hg. The waveform ascended 
slowly, and the pulse pressure was unusually narrow. Phenylephrine 
(0.1 mg) was given intravenously 3 times, and her systolic pressure 
increased by 20 mm Hg after each dose; however, the abnormal wave 
form did not improve. The arterial line circuit was intact and exhibited 
no bending, kinking, or air bubbles. We conducted a flash test, which 
was normal. Because we initially suspected stenosis of the left radial 
artery, we inserted a second arterial catheter in her right radial artery; 
however, the pressure tracing revealed a similarly abnormal waveform 
(Fig. 1). The patient’s bilateral ulnar pulses were palpated; however, 
her radial pulses were stronger and more easily felt. We suspected that 
the patient may have had a perfusion deficiency in the bilateral upper 
extremities; consequently, POCUS was immediately performed.

Using POCUS, we identified hypoplasia and stenosis of 
bilateral subclavian arteries and complete obstruction of bilateral 
common carotid arteries (Fig. 2). At around 3 mm in diameter, the 
bilateral subclavian arteries were around a quarter of the size of the 
accompanying subclavian veins. The diagnosis of bilateral common 
carotid artery obstruction was easily confirmed by color doppler 
imaging. Furthermore, bilateral vertebral arteries were significantly 
dilated with a diameter of approximately 7 mm. Because both 
subclavian arteries were observed to be abnormally narrow via 
imaging, we believed that the blood pressure measurement in the 
bilateral upper extremities was not reliable. Therefore, we inserted a 
third arterial catheter in the patient’s left dorsalis pedis artery. When 
the arterial blood pressure measured from her left radial artery was 
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81/56 (mean 66) mm Hg, it was 66/47 (mean 55) mm Hg from her 
right radial artery and 160/69 (mean 96) mm Hg from her left dorsalis 
pedis artery (Fig. 3). Based on the POCUS findings, we determined 
that the blood pressure measured from her dorsalis pedis artery 

was most accurate for perioperative circulatory management. The 
patient emerged from anesthesia immediately after the operation was 
concluded, and no neurological deficits were observed.

Figure 1. Image shows similarly abnormal waveform of arterial blood pressure from bilateral radial arteries.

Figure 2. Ultrasonography of the neck. Hypoplasia and stenosis of bilateral subclavian arteries, complete obstruction of bilateral common carotid arteries, and dilated bilateral vertebral arteries 
were observed.

Due to the POCUS findings, we conducted a detailed examination 
by enhanced computed tomography (CT) postoperatively. All 3 
branch vessels of her aortic arch (brachiocephalic trunk, left common 
carotid artery, and left subclavian artery) were completely occluded 
at their regions of origin, and well-developed collateral pathways 
supplied blood to her arms and brain (Fig. 4). A history of aortic arch 
syndrome (Takayasu’s arteritis) was suspected.

Discussion

POCUS is being utilized more often in clinical settings [1–3]. In 
this case, bilateral subclavian artery stenosis was suspected based on 
abnormal pressure waveforms of bilateral radial arteries. POCUS was 
immediately performed, which revealed a previously undiagnosed 
vascular abnormality that could affect the patient’s brain and upper 

extremities. Postoperative enhanced CT confirmed the findings 
identified by POCUS. 

In POCUS findings, we could easily identify vascular 
abnormalities. The vessel walls of bilateral common carotid arteries 
were thickened circumferentially, and color doppler imaging showed 
complete occlusion. The bilateral subclavian arteries were only about 
3 mm in diameter, and were clearly smaller than accompanying 
subclavian veins. Bilateral vertebral arteries, which are normally about 
3 mm in diameter [4,5], were significantly dilated to approximately 7 
mm in diameter.

In order to accurately interpret the POCUS findings, sufficient 
experience is required [1]. The common carotid and subclavian arteries 
are routinely identified by anesthesiologists during ultrasound-
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guided central venous catheter insertion, and the vertebral artery is 
frequently identified during ultrasound-guided brachial plexus blocks. 
Moreover, anesthesiologists often evaluate stenosis of the common 
carotid artery as part of perioperative POCUS. Because we routinely 

use ultrasonography and are accustomed to POCUS, we immediately 
noticed the abnormality of the arteries, which contributed to our 
ability to make this diagnosis.

Figure 3. Image shows arterial blood pressure measured from the left radial artery and left dorsalis pedis artery.

Figure 4. Computed tomography (CT) and schema. All three branch vessels of the aortic arch were totally occluded and well-developed collateral pathways supplied blood flow to her arms 
and brain.

Based on the POCUS findings, we relied on the lower extremity 
blood pressure for perioperative circulatory management. Because 
POCUS and preoperative head MRI results showed obstruction of the 
bilateral common carotid arteries and dilation of the bilateral vertebral 
arteries, the patient’s cerebral blood flow was thought to depend on 
the vertebral arteries. We judged that only the upper extremities were 
hypotensive, and that the blood pressure measured from the lower 
extremities more accurately reflected the perfusion pressure of the 

patient’s major organs. We investigated the regional oxygen saturation 
(rSO2) as an index of cerebral blood flow. However, it would have been 
difficult to monitor the patient’s rSO2 in this case due to the location 
of the surgical field. 

This case highlights how circulatory management that blindly 
gives priority to radial artery pressure could lead to end-organ 
hypertension, which could increase bleeding from the surgical field. 
In this case, the radial artery blood pressure was significantly lower 
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than the blood pressure of the lower extremities (about 30–40 mm Hg 
less in mean arterial pressure). We thought that tight blood pressure 
control was warranted, because excessive hypotension could have 
caused ischemia of the upper extremities, and hypertension could 
have induced surgical bleeding. Thus, we sought to maintain a mean 
arterial pressure in the lower extremities of approximately 80 mm 
Hg (130 mm Hg in systolic blood pressure), because at this pressure, 
the mean arterial pressure of the right radial artery stayed around 50 
mm Hg. Although setting an appropriate target blood pressure was 
extremely difficult in the limited environment and information during 
surgery, we deemed this target blood pressure as appropriate because 
the patient had no definite history of hypertension and it would 
enable us to avoid excessive hypertension, which is important during 
craniotomies.

The patient was similarly managed in the intensive care unit 
postoperatively, and she experienced no bleeding, neurological 
problems, or other complications including major organ failure. 
A CT scan performed 6 days after the operation showed complete 
occlusion of her brachiocephalic trunk, left common carotid artery, 
and left subclavian artery at their regions of origin from the aortic 
arch. Numerous collateral pathways from arteries of the superior 
mediastinum and chest wall, which branched from the aorta, supplied 
blood to the aortic arch branch vessels. Collateral pathways also 
supplied blood to bilateral vertebral arteries. 

Although there is no conclusive evidence that the patient’s lower 
extremity blood pressure reflected her cerebral blood pressure and 
that our target arterial pressure was exactly appropriate, our careful 
circulatory management that avoided excessive hypertension and 
hypotension during the perioperative period, might have contributed 
to the patient’s good postoperative neurological outcome. Because 
preoperative head MRI data revealed abnormalities in the bilateral 
common carotid arteries and bilateral vertebral arteries, further 
detailed evaluation of other blood vessels below the neck by enhanced 
CT should have been considered before operation and may be 
important for similar situations in the future. 

After consulting with a cardiothoracic surgeon, the patient 
subsequently confirmed that she had a weak pulse during a medical 
exam when she was in her twenties. Since this issue had been 
identified in the patient’s youth and because she had few risk factors of 
arteriosclerosis such as hypertension, diabetes mellitus, and smoking, 
a history of aortic arch syndrome (Takayasu’s arteritis) was suspected. 
There were, however, few findings and symptoms suggesting active 
arteritis such as an elevation of inflammatory markers, and the patient 
denied further evaluation and treatment; therefore, it is unknown 
whether the complete occlusion of the aortic arch branch vessels was 
caused by aortic arch syndrome. 

Some reports have described anesthetic management of patients 
diagnosed with stenosis and/or obstruction of the aortic arch branch 
vessels that occurs with aortic arch syndrome (Takayasu’s arteritis) 
[6,7]. These reports highlight the usefulness of ultrasonography to 
determine the best site for blood pressure monitoring [6] and the 
efficacy of rSO2 monitoring as an index of cerebral blood flow [7]. 
However, to the best of our knowledge, there are few reports in which 

a previously undiagnosed stenosis and/or obstruction of the aortic 
arch branch vessels was identified by POCUS during a perioperative 
period. Because POCUS has the potential to significantly improve 
perioperative care, anesthesiologists should strive to acquire this 
skill. We expect future clinical studies and cases that involve POCUS 
during surgery will further demonstrate how its use can improve 
perioperative outcomes.
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