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Abstract
A 66-year-old man with a history of type 2 diabetes mellitus who was undergoing hemodialysis presented
with angina. Coronary angiography revealed triple-vessel coronary artery disease. He underwent multiple
percutaneous coronary interventions due to recurrent restenosis and was referred for coronary artery bypass
grafting (CABG). The left internal thoracic artery and bilateral saphenous veins were harvested under
general anesthesia. Four CABGs were performed: left internal thoracic artery to the left anterior descending
artery; saphenous vein graft to the obtuse marginal branch of the circumflex artery; and saphenous vein
graft to two sites in the right coronary artery. Intraoperative assessment with transit-time flow
measurements showed no abnormalities, and the surgery was completed. On postoperative day seven,
coronary and graft angiography revealed dissection of the left internal thoracic artery at its midportion with
restricted flow. On postoperative day eight, a surgical intervention was performed to excise the dissected
segment of the left internal thoracic artery. The dissection site was identified by fluorescence imaging. The
dissected segment was excised, and the artery was re-anastomosed. The postoperative course was
uneventful, and graft angiography performed on postoperative day 22 confirmed good blood flow.
Fluorescence imaging was valuable in identifying the dissection site in the left internal thoracic artery.
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Introduction
The early and long-term outcomes of coronary artery bypass grafting (CABG) significantly depend on graft
patency [1]. Various factors contribute to graft occlusion, including graft quality, anastomotic issues, and the
vascular bed distal to the anastomosis. Therefore, in CABG, grafting high-quality conduits to the appropriate
target coronary arteries and evaluating the graft flow intraoperatively is crucial [2].

Transit-time flow measurement (TTFM) and intraoperative fluorescence imaging (IFI) are the most
commonly used intraoperative graft assessment methods in routine clinical practice [3]. Although TTFM
allows the quantitative evaluation of graft flow, it has the drawback of being influenced by arterial pressure
and graft vessel diameter. On the other hand, IFI enables visual assessment of graft flow but may pose
challenges for quantitative evaluation [4].

To improve graft patency rates in CABG, using the advantages of both methods to appropriately evaluate the
intraoperative graft flow is essential. Prompt re-anastomosis should be performed if any issues with blood
flow are identified during surgery.

Case Presentation
A 66-year-old man with a history of type 2 diabetes and undergoing hemodialysis had a history of angina
and had undergone several percutaneous coronary interventions (PCIs) in the past. Coronary angiography
revealed a triple-vessel disease. Due to recurrent restenosis, he was referred to the Cardiothoracic Surgery
Department for CABG. The preoperative findings are shown in Figure 1.
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FIGURE 1: Preoperative findings.
(A) Preoperative computed tomography scan maximum intensity projection. The patient exhibited triple-vessel
coronary artery disease with severe calcification.

(B) Left coronary artery angiography. The left main trunk had severe stenosis (green arrow). (C) Left coronary
artery angiography. The left descending artery had severe stenosis (green arrow). (D) Right coronary artery
angiography. Intermediate part had severe stenosis (green arrow).

The coronary arteries showed significant calcification. Under general anesthesia, the decision was made to
perform beating-heart coronary artery bypass surgery. Initially, the left internal thoracic artery and great
saphenous veins of both lower limbs were harvested. Subsequently, the heart was arrested, and four CABGs
were performed (left internal thoracic artery to the left anterior descending artery, ascending aorta to the
great saphenous vein to the obtuse marginal artery, and ascending aorta to the great saphenous vein to two
locations of the right coronary artery). Intraoperative assessment using TTFM showed no abnormalities in
various parameters, and the surgery was completed. The results are shown in Figure 2. On the 7th
postoperative day, coronary and graft angiographies were performed, which revealed dissection of the left
internal thoracic artery in its midportion, resulting in restricted flow.
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FIGURE 2: Operative findings.
(A) Transit-time flow measurement of LITA-LAD was an acceptable parameter. (B) Transit-time flow measurement
of SVG-LCX was an almost acceptable parameter. (C) Transit-time flow measurement of SVG-RCA was an
acceptable parameter. (D) LITA-LAD angiography. The mid part of the LITA was dissected and flowed slowly
(green arrow).

To alleviate flow restriction in the left internal thoracic artery, dissection site excision surgery was
performed on the 8th postoperative day. The dissection site was identified by fluorescence imaging of the
left internal thoracic artery. Subsequently, the dissected segment was excised and re-anastomosed. The
postoperative course was uneventful, and satisfactory blood flow was confirmed on graft angiography.
Surgical and postoperative graft angiography images are shown in Figure 3.
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FIGURE 3: Second-operative findings.
(A) Intraoperative fluorescence imaging (IFI) of LITA. The disassociation sites were immediately identified (green
arrow). (B) The left internal thoracic artery was re-anastomosed by cutting off the dissection part (green arrow).
(C) The operational schema revealed the anastomosis site of LAD (green arrow). (D) Transit-time flow
measurement of LITA-LAD was an acceptable parameter. (E) IFI of LITA after re-anastomosis revealed good flow
(green arrow). (F) LITA-LAD angiography had good flow. The anastomosed site is shown (green arrow).

The patient was discharged on the 22nd postoperative day. Fluorescence imaging was useful in identifying
the site of the left internal thoracic artery dissection in this case.

Discussion
CABG is a treatment option for coronary artery disease (CAD) caused by the narrowing or blockage of the
coronary arteries. Typically performed by cardiac surgeons, CABG involves the creation of new blood vessels
(grafts) in the patient's heart to bypass the narrowed or blocked coronary arteries. The aim is to ensure
adequate blood flow to supply the heart with the required amount, thereby restoring its function [5].

The internal thoracic artery is predominant for the long-term patency of coronary artery grafts [6]. Factors
influencing long-term patency include intraoperative graft torsion and graft flow restriction. Intraoperative
evaluation is important to detect graft failure at an early stage. Recently, TTFM and IFI have been used [7].

TTFM is a simple, reliable, and reproducible method for intraoperative blood flow analysis, and many
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institutions have adopted this technique in recent years. On the other hand, contrast-enhanced IFI allows
direct visual evaluation of graft flow, but the data obtained are qualitative, whereas quantitative data cannot
be obtained [8].

In this case, the graft was evaluated using TTFM after anastomosis in the initial surgery, and the flow
parameter of the left internal thoracic artery to the left anterior descending artery (LITA-LAD) was rather
low at 9 mL/h, but other parameters such as pulsatility index (PI), diastolic filling index (PI), and diastolic
filling (DF) were acceptable; however, we did not consider another modality evaluation of the graft because
of the narrow perfusion zone of the LAD vessels in addition to the high degree of calcification. Surgery was
completed, and subsequent graft angiography revealed a left internal thoracic artery dissection. Therefore,
we decided to resect the dissection site. IFI was used to identify the dissection site, taking advantage of real-
time evaluation in the operative field. Postoperative graft angiography revealed that the dissected site of
LITA was resected without complications.

A retrospective study suggested that IFI could be used to detect dissection during initial surgery. However,
considering the small number of vascular beds, the IFI was considered reasonable. In the future, we will
consider performing the IFI in addition to the TTFM during each examination.

Conclusions
We encountered a case of LITA dissection during coronary artery bypass surgery. During the initial
operation, graft function was evaluated using TTFM; however, dissection was not detected. Subsequent
postoperative imaging revealed a partial LITA dissection. During reoperation, the dissected portion of the
LITA was excluded.

During reoperation, IFI allowed real-time visualization and identification of the dissection site. This case
suggests the usefulness of IFI and is reported here.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Tomohiro Nakajima, Tsuyoshi Shibata, Nobuyoshi Kawaharada

Acquisition, analysis, or interpretation of data:  Tomohiro Nakajima, Yutaka Iba, Akihito Ohkawa

Drafting of the manuscript:  Tomohiro Nakajima, Yutaka Iba, Tsuyoshi Shibata, Akihito Ohkawa,
Nobuyoshi Kawaharada

Critical review of the manuscript for important intellectual content:  Tomohiro Nakajima

Supervision:  Nobuyoshi Kawaharada

Disclosures
Human subjects: All authors have confirmed that this study did not involve human participants or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
We thank Editage (https://www.editage.com/) for editing a draft of this manuscript.

References
1. Waheed A, Klosterman E, Lee J, et al.: Assessing the long-term patency and clinical outcomes of venous and

arterial grafts used in coronary artery bypass grafting: a meta-analysis. Cureus. 2019, 11:e5670.
10.7759/cureus.5670

2. Ohmes LB, Di Franco A, Di Giammarco G, et al.: Techniques for intraoperative graft assessment in coronary
artery bypass surgery. J Thorac Dis. 2017, 9:S327-32. 10.21037/jtd.2017.03.77

3. Gaudino M, Sandner S, Di Giammarco G, et al.: The use of intraoperative transit time flow measurement for
coronary artery bypass Surgery: systematic review of the evidence and expert opinion statements.
Circulation. 2021, 144:1160-71. 10.1161/CIRCULATIONAHA.121.054311

2024 Nakajima et al. Cureus 16(2): e55199. DOI 10.7759/cureus.55199 5 of 6

javascript:void(0)
https://dx.doi.org/10.7759/cureus.5670?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.5670?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/jtd.2017.03.77?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.21037/jtd.2017.03.77?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.121.054311?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.121.054311?utm_medium=email&utm_source=transaction


4. Waseda K, Ako J, Hasegawa T, et al.: Intraoperative fluorescence imaging system for on-site assessment of
off-pump coronary artery bypass graft. JACC Cardiovasc Imaging. 2009, 2:604-12.
10.1016/j.jcmg.2008.12.028

5. Adelborg K, Horváth-Puhó E, Schmidt M, et al.: Thirty-year mortality after coronary artery bypass graft
surgery: A Danish nationwide population-based cohort study. Circ Cardiovasc Qual Outcomes. 2017,
10:e002708. 10.1161/CIRCOUTCOMES.116.002708

6. Gansera B, Schmidtler F, Gillrath G, et al.: Does bilateral ITA grafting increase perioperative complications?
Outcome of 4462 patients with bilateral versus 4204 patients with single ITA bypass. Eur J Cardiothorac
Surg. 2006, 30:318-23. 10.1016/j.ejcts.2006.05.017

7. Thuijs DJ, Bekker MW, Taggart DP, et al.: Improving coronary artery bypass grafting: a systematic review
and meta-analysis on the impact of adopting transit-time flow measurement. Eur J Cardiothorac Surg. 2019,
56:654-63. 10.1093/ejcts/ezz075

8. Balacumaraswami L, Abu-Omar Y, Choudhary B, Pigott D, Taggart DP: A comparison of transit-time
flowmetry and intraoperative fluorescence imaging for assessing coronary artery bypass graft patency. Jr Tho
Cardio Surg. 2005, 130:315-20. 10.1016/j.jtcvs.2004.11.033

2024 Nakajima et al. Cureus 16(2): e55199. DOI 10.7759/cureus.55199 6 of 6

https://dx.doi.org/10.1016/j.jcmg.2008.12.028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jcmg.2008.12.028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCOUTCOMES.116.002708?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCOUTCOMES.116.002708?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejcts.2006.05.017?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ejcts.2006.05.017?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ejcts/ezz075?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ejcts/ezz075?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jtcvs.2004.11.033?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jtcvs.2004.11.033?utm_medium=email&utm_source=transaction

	Identification of a Dissection Site in the Internal Thoracic Artery Using Fluorescence Imaging: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Preoperative findings.
	FIGURE 2: Operative findings.
	FIGURE 3: Second-operative findings.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


