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Arterial pressure line insertion is common practice for
perioperative management and to manage infusion using
dynamic indicators [1]. Although arterial pressure line
information may be influenced by the vessel in which the
line is inserted [2, 3], this aspect is not commonly consid-
ered. If there is a proximal artery stenosis of the arterial
pressure line, the information obtained from that line may
be isolated from systemic circulatory dynamics. However,
no actual clinical data have been reported. Therefore, we
report the case of a patient with vascular stenosis in the
left subclavian artery who underwent bilateral radial arte-
rial pressure line placement and measurements of which
were compared over time. A 71-year-old woman with
hypertension received radical esophagectomy for esopha-
geal cancer. During surgery, an aortic injury was caused
by an auto-anastomotic device (yellow arrow in Fig. 1)
during resection of the anal-side fragment of her esopha-
gus at the end of the esophagectomy. Emergency endo-
vascular aortic repair was performed immediately. After
stent graft insertion, we found the large pressure gradients
in the upper extremity and femoral artery. As a result, an
additional left axilla-femoral bypass (green arrow in Fig. 1)
was performed. Bilateral chest tubes were inserted during
her surgery. After intensive care unit (ICU) admission, the
patient was deeply sedated with 50 pg/h fentanyl, 0.4 pg/
kg/h dexmedetomidine, and 3 mg/kg/h propofol, with
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ventilation (pressure control/assist control, inspiration
pressure,14 cmH,O (tidal volume was approximately 7 mL/
kg); frequency, 12/min; fraction of inspiratory oxygen,
0.5; positive end-expiratory pressure, 5 cmH,0). Physical
inspection at the time of ICU admission revealed an arte-
rial blood pressure difference of 50 mmHg between the two
upper limbs. The postoperative CT scan revealed the pres-
sure difference was caused by stenosis of the left subclavian
artery-prosthetic anastomosis (red arrow in Fig. 1). There-
fore, an additional FloTracm/VigileorM device (Edwards
Lifescience LLC, Irvine, CA, USA) was placed in the right
radial artery in the ICU as an additional arterial pressure
observation line, with fluid infusion performed as neces-
sary. The parameters obtained from the waveforms of both
radial arteries were recorded every 2 h while the patient
was almost completely mechanically ventilated. During
data collection, the patient was in sinus rhythm. Despite
different stroke volumes (SV) between the right and left
arteries, the stroke volume variation (SVV) remained
almost identical, with similar responses to infusion (Fig. 2).
The FloTrac" /Vigileo™ device (fourth generation) is calcu-
lated as the product of the numerical value (y) derived from
the algorithm reflecting vascular tone in the SV measure-
ment, and the standard deviation (SD) as obtained from
the arterial pressure waveform. SVV=2(SV .. —SV. )/
(svmax + Svmin) = 2(XS])max - XSDmin)/(XSDmax + XSDmin) =
2(SD,ax — SD1in)/(SDyax + SD ). Although  upstream
vascular resistance is thought to influence y and SD, its
influence is excluded from the equation. Therefore, the
SVV measured at the stenotic side is considered to reflect
changes in circulating blood volume. It is possible that the
data reported here reinforce the reliability of SVV from an
arterial pressure line inserted regardless of the artery. It is
rare to obtain clinical data as well suited as this case.

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40981-024-00693-5&domain=pdf
http://orcid.org/0000-0002-5245-6267

Sakamoto et al. JA Clinical Reports

(2024) 10:13

Page 2 of 3

Fig. 1 Computer tomography imaging of the patient. A Panoramic view of major thoracoabdominal arteries. B Enlargement around vascular
lesions. Vessel deformation due to vascular injury and lined stent graft in descending aorta (yellow arrow). Left subclavian-femoral artery bypass
with artificial graft (green arrow). Stenosis of the left subclavian artery due to distortion caused by artificial vascular anastomosis (red arrow)
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Fig. 2 Changes in hemodynamic indicators over time. The data obtained from arterial pressure lines inserted into the right radial artery (healthy
side) and the left radial artery (with proximal artery stenosis) were shown. The left radial artery pressure was about 50 mmHg lower than the right
radial one. The pressure gradient was constant throughout, suggesting the presence of a substrate proximal stenosis. The cardiac output

was also different between left and right, but both increased with infusion load. Left and right SVV remained almost constant, responding similarly

to infusion load
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Abbreviations

CO  Cardiac output

ICU  Intensive care unit

SD Standard deviation

SV Stroke volume

SW  Stroke volume variation
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