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Abstract 

Background  AccuVein® can help visualize superficial veins and is generally used as an auxiliary device to identify 
patterns of veins that are difficult to locate for collecting blood and securing venous lines. Even when venous pat-
terns are obscure via visual inspection and/or palpation, the clear projection/delineation of superficial veins using 
this apparatus facilitates safe venous puncture and helps secure venous lines. Therefore, this apparatus is widely used 
in clinical settings. AccuVein® can easily visualize not only superficial veins in the limbs but also the ones located 
throughout the body surface.

Case presentation  We report three cases of 68-year-old, 41-year-old, and 56-year-old Japanese women in whom 
superficial veins in the breasts were visualized using AccuVein®, and mastectomy and partial mastectomy were 
performed. All patients were of Japanese ethnicity. AccuVein® can enable the examiner to observe superficial veins 
in the breasts, irrespective of their skills. The examiner can, thus, secure detailed visualization of subcutaneous veins 
in the breasts. Furthermore, AccuVein® ensures reproducibility and subjectivity regardless of the examiners’ experi-
ence. During a mastectomy, the perforating branches of the internal thoracic vein originating from the greater 
pectoral muscle are identified, ligated, and separated. The preoperative use of AccuVein® makes it possible to instan-
taneously identify their position. Visualizing the perforating branches to their root in patients with thin subcutaneous 
breast fat and their roots’ proximity in patients with thick subcutaneous breast fat is possible. While the position and/
or range of a breast cancer lesion may sometimes be unclear in ultrasonography, marking subcutaneous mammary 
veins around the lesion as the benchmark helps identify the lesion position. In this study, we inspected the patterns 
of subcutaneous mammary veins using AccuVein®. This manuscript reports the clinical application of this apparatus 
in breast cancer surgeries.

Conclusion  Understanding the vascular construction of subcutaneous mammary veins using the vein visualization 
apparatus AccuVein® may serve as an auxiliary technique for safely and securely identifying breast cancer lesions.
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Background
AccuVein® is a battery-powered and hand-held device 
that can be used to reveal patient vasculature informa-
tion to aid venipuncture processes. It comprises two 
laser-emitting diodes: the first one emits infrared light 
(approximately 830 nm) and the second one emits only 
visible wavelengths (approximately 520 nm). The vas-
culature absorbs a portion of the infrared light, causing 
the reflection of a contrasted infrared image. A silicon 
photodiode, responsive to the contrasted infrared image, 
generates the transmission of a corresponding signal. The 
signal is processed through the circuitry to amplify, sum, 
and filter the outgoing signals. With the use of an image 
processing algorithm, the contrasted image is projected 
onto the patient’s skin surface using the second laser 
diode (Fig. 1).

When light is projected, fixing the apparatus approxi-
mately 150–250 mm away from the skin and minutely 
adjusting the distance and angle relative to the skin may 
improve the display quality. Moreover, the display qual-
ity may be improved, and other veins may become vis-
ible when the apparatus is held close to or away from the 
skin, depending on room lighting and vein depth. The 
visualization of veins is dependent on various factors in 
the patient. If the patient has thick body hair, wounds, 
tattoos, scars, undulated skin surface, and thick fat lay-
ers, it may become difficult to visualize superficial veins 
using the apparatus. In addition, the apparatus is unable 
to quantify vein depth. This apparatus should only be 
regarded as an auxiliary device for observing superficial 
veins. Accordingly, ensuring that veins are confirmed 
by visual inspection and palpation before performing 
venous puncture for blood collection and securing infu-
sion routes is essential.

The reported clinical applications of AccuVein® include 
assisting in identifying peripheral veins and securing 
infusion lines [1–9], anastomosing blood vessels dur-
ing flap surgery [10], identifying veins during lymphatic 
vessel anastomosis for lymphatic edemas in upper/lower 
limbs [11–14], identifying veins around an ulcer during 
sclerotherapy injection for venous leg ulcer [15], diagnos-
ing congenital hemangioma [16], and identifying vascular 
construction in the palate [17]. Furthermore, the appara-
tus has other uses that include prevention/alleviation of 
vascular damage by identifying superficial veins.

This manuscript reports the first case of breast cancer 
surgery where AccuVein® was utilized to identify subcu-
taneous veins in the breasts before mastectomy.

Case presentation
Application for identifying the position of the perforating 
branches of the internal thoracic vein during mastectomy
During a mastectomy, the perforating branches of the 
internal thoracic vein originating from the greater pec-
toral muscle are identified, ligated, and then separated. 
Normally, the positions of blood vessels are identified 
via ultrasonography before surgery. Through AccuVein®, 
the examiner can instantaneously observe the localiza-
tion of these vessels; thus, we anticipated that this would 
be conducive to a safe/secure surgical procedure, not 
dependent on the examiner’s experience. We present the 
case of a 68-year-old Japanese woman (height, 155  cm; 
weight, 53 kg; and body mass index [BMI], 22.2 kg/m2). 
An expansive ductal carcinoma in  situ (DCIS) lesion 
(clinical stage 0) was observed in section BD of her 
right breast (Fig.  2a). Although surgeons, including the 
authors, tend to focus on breast cancer lesions, the pat-
terns of subcutaneous mammary veins and the positions 

Fig. 1  Consistency between contrast-enhanced computed tomography maximum intensity projection image and superficial mammary 
vein construction visualized via AccuVein®. a The contrast-enhanced computed tomography maximum intensity projection image shows 
the perforating branches of the internal thoracic vein (yellow arrow). b AccuVein® clearly visualizes the subcutaneous mammary veins. This 
is completely identical to the vascular construction shown in the contrast-enhanced computed tomography maximum intensity projection image
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of the perforating branches of the internal thoracic artery 
deserve more attention. AccuVein® makes it possible to 
visualize the perforating branches of the internal tho-
racic vein through the subcutaneous veins in section A 
of the breast (Fig.  2b) such as maximum intensity pro-
jection (MIP) images of contrast-enhanced computed 
tomography (CT; captured for staging at our institution 
using GE Revolution®, taking 1.25 mm slices). Moreover, 
superficial vein structures can be marked on the breast 
skin to create a map (Fig. 2c). The position of the perfo-
rating branches of the internal thoracic vein identified 
by AccuVein® was confirmed to be consistent by ultra-
sonography (Fig.  2c). Before surgery, adrenaline saline 
diluent was subcutaneously injected into the site where a 
skin flap was planned to be constructed. By marking the 
patterns of subcutaneous veins on the skin, it is possible 
to avoid vascular damage by a syringe needle or intra-
vascular administration of drugs. In addition, vascular 
damage can be minimized when visualizing venous pat-
terns before skin flap construction during surgery. In the 
present case, no vascular damage was noted because the 
position of the perforating branches of the internal tho-
racic vein was identified in advance, and it was possible 
to ligate and separate this vein (Fig. 2d). Normally, a vein 
runs in proximity to an artery. Accordingly, identifying 
the perforating branches of the internal thoracic vein 
helps identify the corresponding artery, which can then 
be treated safely.

Marking of a breast cancer lesion using subcutaneous 
mammary veins as the benchmark
Identifying a breast cancer lesion and its scope with 
ultrasonography can be difficult. Thus, various tech-
niques have been reported, including projecting a breast 
cancer lesion on the skin [18–20] and fusing echo-
graphic images with magnetic resonance (MR)/CT/
ultrasound images [21–36]. This paragraph explains a 
more simplified novel identification technique for breast 

cancer lesions using subcutaneous mammary veins as the 
benchmark. The case concerned a 41-year-old Japanese 
woman (height, 158 cm; weight, 74 kg; and BMI, 29.8 
kg/m2) who had an expansive DCIS lesion (clinical stage 
0) in section AC of her right breast. In a MIP image of 
contrast-enhanced CT (Fig.  3a), the green portion sig-
nifies the DCIS lesion, which was expanded distortedly. 
Thus, it was extremely difficult to mark the shape of this 
lesion using ultrasonography in the same way as contrast-
enhanced CT. Here, it is important to focus on not only 
the breast cancer lesion but also the construction of sub-
cutaneous mammary veins (Fig. 3a). Since subcutaneous 
mammary veins can be identified with AccuVein®, it is 
possible to visualize the identified breast cancer lesion 
using the MIP image of contrast-enhanced CT on the 
skin by collating the positional relationships between the 
vascular construction and the lesion in the MIP image 
of contrast-enhanced CT after subcutaneous veins are 
marked on the skin (Fig. 3b). The pathological findings of 
the removed breast indicated the lesion to be DCIS, and 
the lesion range (Fig.  3c) was almost comparable to the 
MIP image of contrast-enhanced CT (Fig. 3a); moreover, 
the breast cancer lesion marked using the subcutaneous 
vessels served as the benchmark (Fig. 3b). This result sug-
gested the effectiveness of this novel marking technique 
using AccuVein®.

Next, we present an auxiliary technique using 
AccuVein® to identify a cancer lesion left unclear by 
preoperative pharmacotherapy. This case was of a 
56-year-old Japanese woman (height, 154 cm; weight, 
50 kg; and BMI, 23.4 kg/m2) who had invasive ductal 
carcinoma (luminal A type) and underwent preop-
erative endocrine therapy (using an aromatase inhibi-
tor) for 3 months. Following the treatment, the lesion 
shrunk and became nearly undetectable via ultrasonog-
raphy. In contrast, the subcutaneous mammary veins 
were not affected by the treatment, with their shape 
remaining unchanged before and after the treatment. 

Fig. 2  Consistency between superficial mammary veins visualized via AccuVein® and the corresponding blood vessels during surgery. a The 
contrast-enhanced computed tomography maximum intensity projection image shows the perforating branches of the internal thoracic 
vein (yellow arrow). b AccuVein® clearly visualized the subcutaneous mammary veins. c The marking of the vascular construction on the skin 
and the ultrasonography of the position of the perforating branches of the internal thoracic vein. d Safe ligation treatment of the perforating 
branches of the internal thoracic vein (red arrow); DCIS ductal carcinoma in situ
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We then attempted to visualize the subcutaneous 
veins using AccuVein® on the assumption that it would 
serve as the benchmark for identifying the breast can-
cer lesion. In the MIP image of contrast-enhanced CT 
(Fig. 4a), the breast cancer lesion was observed in sec-
tion A of the breast, and a bell-shaped subcutaneous 
vein was present on its superior side. After the shrunk 
lesion site was marked by ultrasonography following 
the preoperative endocrine therapy, the subcutane-
ous mammary veins were visualized using AccuVein® 

(Fig.  4b). The positional relationship of these veins 
and the tumor was confirmed to be consistent with the 
positional relationship between the subcutaneous veins 
and tumor in the MIP image of contrast-enhanced CT 
(Fig.  4a, b). This demonstrates that it is possible to 
predict the site of a lesion before ultrasonography by 
benchmarking superficial blood vessels. In this patient, 
a negative pathological result was obtained for the 
resection stump after partial mastectomy. All patients 
were of Japanese ethnicity.

Fig. 3  Marking of the breast cancer lesion using the subcutaneous mammary veins as the benchmark. a The positional relationship 
between the breast cancer lesion (green) in the contrast-enhance computed tomography maximum intensity projection image 
and the construction of the superficial mammary veins (yellow dotted line) is shown. b Using AccuVein®, the subcutaneous mammary veins were 
marked on the skin, and the positional relationship between the vascular construction and the breast cancer lesion in the contrast-enhanced 
computed tomography maximum intensity projection image was collated. This allowed us to visualize the breast cancer lesion 
in the contrast-enhanced computed tomography maximum intensity projection image on the skin. c In the removed specimen, the breast cancer 
lesion (red line) expanded as much as the lesion shown in a, b; DCIS ductal carcinoma in situ

Fig. 4  Estimation of the breast cancer lesion using subcutaneous mammary veins as the benchmark (partial mastectomy). a The positional 
relationship between the breast cancer lesion in the contrast-enhanced computed tomography maximum intensity projection image (white 
arrow) and the bell-shaped construction of the superficial mammary veins (yellow dotted line) are shown. b The positional relationship 
between the subcutaneous veins visualized by AccuVein® and the ultrasonography-marked lesion after preoperative endocrine therapy 
was identical to that between the vascular construction and the lesion in the contrast-enhanced computed tomography maximum intensity 
projection image. This means that a breast cancer lesion can be estimated from vascular construction
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Discussion and conclusion
In principle, breast cancer lesions should be identified 
using an ultrasound device during breast cancer tissue 
biopsy or surgery. In this study, we mapped the subcuta-
neous veins in the breast skin using AccuVein® with the 
hope of applying the apparatus to breast cancer biopsy or 
surgery. We then filed the first case report related to sur-
gery. During tissue biopsy, tumors are punctured under 
ultrasonic guidance. Then, a puncture needle is inserted 
while thick blood vessels near the tumor are observed 
and avoided using ultrasound to minimize hemorrhage. 
Meanwhile, superficial blood vessels cannot be observed 
because the probe of the ultrasound device needs to be 
pressed against the skin, causing the compression of 
vascular lumens. Using AccuVein®, it becomes possible 
to avoid superficial blood vessels during a tissue biopsy 
puncture and prevent needless hemorrhage (Fig.  5). 
Normally, AccuVein® is used to secure venous lines for 
blood collection and infusion. Conversely, it can also 
avoid superficial blood veins [37, 38]. At our hospi-
tal, adrenaline saline diluent is subcutaneously injected 
before mastectomy for hemostasis purposes. When 
using AccuVein® to visualize superficial veins and mark 
the skin, the surgeon can avoid superficial blood vessels 
while giving a subcutaneous injection, reducing vas-
cular damage. Moreover, during skin incision and skin 
flap construction in mastectomy, the surgeon can check 
the patterns of blood vessels point by point during the 
operation, thus reducing vascular damage. As mentioned 
above, it is also possible to visualize the root area of the 
perforating branches of the internal thoracic vein origi-
nating from the greater pectoral muscle, hence making it 
possible to ligate/separate blood vessels while ensuring 
safety and security. In general, an artery often runs along 
or near a vein; therefore, identifying the position of the 
perforating branches of the internal thoracic vein can 
serve as the benchmark for arteries.

AccuVein® is highly precise in visualizing superfi-
cial veins, with an error range of ≤ 0.05 mm from the 
center of a vein. However, it depends on various fac-
tors related to the patient. Specifically, it may fail to 
detect veins in deep parts (more than approximately 10 
mm from the body surface), under certain skin condi-
tions, in parts with thick body hair, in wounded sites, 
in tattooed sites, and under a thick fat layer. Therefore, 
detecting all superficial veins is impossible. Visualizing 
the perforating branches of the internal thoracic vein 
was possible in a thin patient with little subcutaneous 
fat. However, visualizing the root area was difficult in 
an obese patient with much subcutaneous fat. The 
proximity was clearly visualized on the skin even when 
the root area was not visualized. Therefore, the root 
area of the perforating branches could be identified by 
performing ultrasonography in the extended line of the 
visualized vein.

In principle, ultrasound devices should be used to iden-
tify a breast cancer lesion during breast conservation sur-
gery. However, it may be difficult to identify the lesion in 
the case of non-mass lesions, where the lesion site and 
range are unclear via ultrasonography or when preop-
erative drug therapy is performed. This poses a problem 
in the clinical setting. As a novel approach to resolving 
the issue of unclear lesion imaging, the clear blood ves-
sel construction of superficial veins around the lesion 
may serve as a benchmark. Although this approach may 
not be applied to patients with certain skin conditions 
or patients with obesity with high fat content, the use of 
AccuVein® as an auxiliary device is anticipated in future 
medical practice for identifying breast cancer lesions. As 
a future direction, it is hoped that a device will be devel-
oped that can easily project not only the subcutaneous 
vein visualization of the breast using AccuVein® but also 
tumors depicted in MIP images of contrast-enhanced CT 
onto the skin of the breast.

Fig. 5  Detailed visualization of subcutaneous mammary veins and avoidance of vascular damage during tissue biopsy. a Prior to tissue biopsy, 
the mammary subcutaneous veins are visualized using AccuVein®. b Visualization of the mammary subcutaneous veins makes it possible to avoid 
vascular damage caused by the biopsy needle
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The vein visualization apparatus AccuVein® can help 
understand the vascular construction of subcutaneous 
mammary veins, thereby serving as an auxiliary tech-
nique for safely and securely identifying breast cancer 
lesions.

Abbreviations
BMI	� Body mass index
MIP	� Maximum intensity projection
CT	� Computed tomography
DCIS	� Ductal carcinoma in situ

Acknowledgements
We thank the patients, nurses, and physicians at Chiba University Hospital. 
We thank Mai Sakakibara for the excellent technical help and advice that has 
immensely assisted this research.

Author contributions
JS mainly performed surgery and perioperative management of the three 
cases. JS drafted the manuscript. JS, THS, JY, HF, MT, TN, and MO were involved 
in the management of the patients. KN provided imaging diagnosis and JI 
provided pathological diagnosis. All authors read and approved the final 
manuscript.

Funding
The research did not receive specific funding.

Availability of data and materials
Data sharing is not applicable to this article as no new data were created or 
analyzed in this study.

Declarations

Ethics approval and consent to participate
All procedures adhered to the Helsinki Declaration of 1964 and later versions. 
Informed consent was obtained from all patients for being included in the 
study.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images. A copy of the written consent 
is available for review by the Editor-in-Chief of this journal. 

Competing interests
The authors do not have any competing interests.

Author details
1 Department of General Surgery, Chiba University Graduate School of Medi-
cine, 1‑8‑1, Inohana, Chuo‑Ku, Chiba City, Chiba Prefecture 260‑8677, Japan. 
2 Department of Radiology, Chiba University Graduate School of Medicine, 
Chiba, Japan. 3 Department of Diagnostic Pathology, Chiba University Gradu-
ate School of Medicine, Chiba, Japan. 4 Breast Clinic, Kouzunomori Medical 
Clinic, Chiba, Japan. 5 Breast Clinic, Kawakami Breast Clinic, Chiba, Japan. 

Received: 21 March 2024   Accepted: 25 April 2025

References
	1.	 Kaddoum RN, Anghelescu DL, Parish ME, Wright BB, Trujillo L, Wu J, et al. 

A randomized controlled trial comparing the AccuVein AV300 device to 
standard insertion technique for intravenous cannulation of anesthetized 
children. Paediatr Anaesth. 2012;22:884–9.

	2.	 De Graaff JC, Cuper NJ, Mungra RA, Vlaardingerbroek K, Numan SC, Kalk-
man CJ. Near-infrared light to aid peripheral intravenous cannulation in 
children: a cluster randomized clinical trial of three devices. Anaesthesia. 
2013;68:835–45.

	3.	 Aulagnier J, Hoc C, Mathieu E, Dreyfus JF, Fischler M, Le Guen M. Efficacy 
of AccuVein to facilitate peripheral intravenous placement in adults pre-
senting to an emergency department: a randomized clinical trial. Acad 
Emerg Med. 2014;21:858–63.

	4.	 Lee H, Lee SH, Kim SJ, Choi WI, Lee JH, Choi IJ. Variations of the cubital 
superficial vein investigated by using the intravenous illuminator. Anat 
Cell Biol. 2015;48:62–5.

	5.	 Rothbart A, Yu P, Müller-Lobeck L, Spies CD, Wernecke KD, Nachtigall I. 
Peripheral intravenous cannulation with support of infrared laser vein 
viewing system in a pre-operation setting in pediatric patients. BMC Res 
Notes. 2015;8:463.

	6.	 Parker SI, Benzies KM, Hayden KA, Lang ES. Effectiveness of interventions 
for adult peripheral intravenous catheterization: a systematic review 
and meta-analysis of randomized controlled trials. Int Emerg Nurs. 
2017;31:15–21.

	7.	 Dorotić A, Kuktić I, Vuljanić D, Šimundić AM. Verification of technical 
characteristics and performance of VeinViewer Flex, ICEN IN-G090-2, and 
AccuVein AV400 transillumination devices. Clin Chim Acta. 2021;519:40–7.

	8.	 Yılmaz H, Yücel ŞÇ, Ergin E, Bağcı H, Khorshid L. Does the use of infrared 
technology (AccuVein AV-500®) for peripheral intravenous cannulation 
(PIVC) increase the success rate in nursing students? A randomized 
controlled trial. Nurse Educ Today. 2022;108: 105179.

	9.	 Usclade A, Blanc N, Kohlmuller M, Torres A, Siret S, Tachet C, et al. Infrared 
augmented reality device versus standard procedure for peripheral 
venous catheterisation in children less than 3 years old: a quasi-experi-
mental cluster randomized controlled trial. J Clin Nurs. 2022;31:1628–35.

	10.	 Tamura F, Oshima J. Identification of recipient subcutaneous veins in limb 
trauma flap surgery by use of Accuvein®. J Clin Orthop Trauma. 2022;30: 
101916.

	11.	 Mihara M, Hara H, Hayashi Y, Iida T, Araki J, Yamamoto T, et al. Upper-limb 
lymphedema treated aesthetically with lymphaticovenous anastomosis 
using indocyanine green lymphography and noncontact vein visualiza-
tion. J Reconstr Microsurg. 2012;28:327–32.

	12.	 Mihara M, Hara H, Narushima M, Hayashi Y, Yamamoto T, Oshima A, et al. 
Lower limb lymphedema treated with lymphatico-venous anastomosis 
based on pre- and intraoperative ICG lymphography and non-contact 
vein visualization: a case report. Microsurgery. 2012;32:227–30.

	13.	 Mihara M, Hara H, Kikuchi K, Yamamoto T, Iida T, Narushima M, et al. 
Scarless lymphatic venous anastomosis for latent and early-stage lym-
phoedema using indocyanine green lymphography and non-invasive 
instruments for visualising subcutaneous vein. J Plast Reconstr Aesthet 
Surg. 2012;65:1551–8.

	14.	 Mihara M, Hara H, Kawakami Y, Zhou HP, Tange S, Kikuchi K, et al. Multi-site 
lymphatic venous anastomosis using echography to detect suitable sub-
cutaneous vein in severe lymphedema patients. J Plast Reconstr Aesthet 
Surg. 2018;71:e1-7.

	15.	 Kamhawy AH, Elbarbary AH, Elhenidy MA, Elwagih AMM. Periulcer foam 
sclerotherapy injection in chronic venous leg ulcers using near-infrared 
laser for vein visualization. Int J Low Extrem Wounds. 2020;19:63–9.

	16.	 AlZahrani F, Crosby M, Fiorillo L. Use of AccuVein AV400 for identification 
of probable RICH. JAAD Case Rep. 2019;5:213–5.

	17.	 Yaprak E, Kayaalti-Yuksek S. Preliminary evaluation of near-infrared vein 
visualization technology in the screening of palatal blood vessels. Med 
Oral Patol Oral Cir Bucal. 2018;23:e98-104.

	18.	 Nakamura R, Nagashima T, Sakakibara M, Sangai T, Fujimoto H, Arai 
M, et al. Breast-conserving surgery using supine magnetic resonance 
imaging in breast cancer patients receiving neoadjuvant chemotherapy. 
Breast. 2008;17:245–51.

	19.	 Sakakibara M, Nagashima T, Sangai T, Nakamura R, Fujimoto H, Arai M, 
et al. Breast-conserving surgery using projection and reproduction tech-
niques of surgical-position breast MRI in patients with ductal carcinoma 
in situ of the breast. J Am Coll Surg. 2008;207:62–8.

	20.	 Sakakibara M, Yokomizo J, Shiina N, Kazama T, Nakamura R, Fujimoto H, 
et al. MRI-guided quadrantectomy in patients with ductal carcinoma 
in situ detected preoperatively by mammographic calcifications. J Am 
Coll Surg. 2014;219:295–302.

	21.	 Nakano S, Yoshida M, Fujii K, Yorozuya K, Mouri Y, Kousaka J, et al. Fusion of 
MRI and sonography image for breast cancer evaluation using real-time 
virtual sonography with magnetic navigation: first experience. Jpn J Clin 
Oncol. 2009;39:552–9.



Page 7 of 7Sakakibara et al. Journal of Medical Case Reports          (2025) 19:231 	

	22.	 Nakano S, Kousaka J, Fujii K, Yorozuya K, Yoshida M, Mouri Y, et al. Impact 
of real-time virtual sonography, a coordinated sonography and MRI sys-
tem that uses an image fusion technique, on the sonographic evaluation 
of MRI-detected lesions of the breast in second-look sonography. Breast 
Cancer Res Treat. 2012;134:1179–88.

	23.	 Nakano S, Yoshida M, Fujii K, Yorozuya K, Kousaka J, Mouri Y, et al. Real-
time virtual sonography, a coordinated sonography and MRI system that 
uses magnetic navigation, improves the sonographic identification of 
enhancing lesions on breast MRI. Ultrasound Med Biol. 2012;38:42–9.

	24.	 Uematsu T. Real-time virtual sonography (RVS)-guided vacuum-assisted 
breast biopsy for lesions initially detected with breast MRI. Jpn J Radiol. 
2013;31:826–31.

	25.	 Futamura M, Morimitsu K, Nawa M, Kanematsu M, Gotoh N, Yoshida K. 
Novel navigation surgery using image fusion of PET/CT and sonography 
for axillary neoplasm: first experience. Int J Surg Case Rep. 2013;4:719–22.

	26.	 Nakano S, Ando T, Tetsuka R, Fujii K, Yoshida M, Kousaka J, et al. Reproduc-
ible surveillance breast ultrasound using an image fusion technique in 
a short-interval follow-up for BI-RADS 3 lesions: a pilot study. Ultrasound 
Med Biol. 2014;40:1049–57.

	27.	 Uematsu T, Takahashi K, Nishimura S, Watanabe J, Yamasaki S, Sugino T, 
et al. Real-time virtual sonography examination and biopsy for suspicious 
breast lesions identified on MRI alone. Eur Radiol. 2016;26:1064–72.

	28.	 Kousaka J, Nakano S, Ando T, Tetsuka R, Fujii K, Yoshida M, et al. Targeted 
sonography using an image fusion technique for evaluation of inciden-
tally detected breast lesions on chest CT: a pilot study. Breast Cancer. 
2016;23:301–9.

	29.	 Watanabe R, Ando T, Osawa M, Ido M, Kousaka J, Mouri Y, et al. Second-
look US using real-time virtual sonography, a coordinated breast US and 
MRI system with electromagnetic tracking technology: a pilot study. 
Ultrasound Med Biol. 2017;43:2362–71.

	30.	 Kang DK, Jung Y, Han S, Kim JY, Kim TH. Clinical utility of real-time MR-
navigated ultrasound with supine breast MRI for suspicious enhancing 
lesions not identified on second-look ultrasound. Ultrasound Med Biol. 
2017;43:412–20.

	31.	 Ando T, Ito Y, Ido M, Osawa M, Kousaka J, Mouri Y, et al. Pre-operative plan-
ning using real-time virtual sonography, an MRI/ultrasound image fusion 
technique, for breast-conserving surgery in patients with non-mass 
enhancement on breast MRI: a preliminary study. Ultrasound Med Biol. 
2018;44:1364–70.

	32.	 Mazzei MA, Di Giacomo L, Fausto A, Gentili F, Mazzei FG, Volterrani L. 
Efficacy of second-look ultrasound with MR coregistration for evaluat-
ing additional enhancing lesions of the breast: review of the literature. 
Biomed Res Int. 2018;2018:3896946.

	33.	 Nakashima K, Uematsu T, Harada TL, Takahashi K, Nishimura S, Tadokoro 
Y, et al. MRI-detected breast lesions: clinical implications and evalua-
tion based on MRI/ultrasonography fusion technology. Jpn J Radiol. 
2019;37:685–93.

	34.	 Fausto A, Bernini M, La Forgia D, Fanizzi A, Marcasciano M, Volterrani L, 
et al. Six-year prospective evaluation of second-look US with volume 
navigation for MRI-detected additional breast lesions. Eur Radiol. 
2019;29:1799–808.

	35.	 Goto M, Nakano S, Saito M, Banno H, Ito Y, Ido M, et al. Evaluation of an 
MRI/US fusion technique for the detection of non-mass enhancement 
of breast lesions detected by MRI yet occult on conventional B-mode 
second-look US. J Med Ultrason. 2022;49:269–78.

	36.	 Sakakibara J, Nagashima T, Fujimoto H, Takada M, Ohtsuka M. A review of 
MRI (CT)/US fusion imaging in treatment of breast cancer. J Med Ultra-
son. 2023:1–7.

	37.	 Lee GSK. Use of AccuVein™ for preventing complications from accidental 
venipuncture when administering dermal filler injections. J Cosmet Laser 
Ther. 2015;17:55–6.

	38.	 Law KW, Ajib K, Couture F, Tholomier C, Bondarenko HD, Preisser F, 
et al. Use of the AccuVein AV400 during RARP: an infrared augmented 
reality device to help reduce abdominal wall hematoma. Can J Urol. 
2018;25:9384–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Clinical application of vein visualization apparatus AccuVein®500 in breast cancer surgery: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Background
	Case presentation
	Application for identifying the position of the perforating branches of the internal thoracic vein during mastectomy
	Marking of a breast cancer lesion using subcutaneous mammary veins as the benchmark

	Discussion and conclusion
	Acknowledgements
	References


