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ABSTRACT 

BACKGROUND 

Neurosurgical application of indocyanine green (ICG) videography prior to performing 

a dural opening has been reported as transdural ICG videography and used during 

surgery of meningiomas associated with venous sinuses, as well as cranial and spinal 

arteriovenous malformations. However, its use for a superficial temporal artery to 

middle cerebral artery (STA-MCA) bypass has not been reported. 

METHODS 

We performed a retrospective analysis of medical records of patients who underwent a 

transdural ICG videography technique during STA-MCA bypass procedures performed 

between January 2012 and March 2015. The primary outcome was visualization of 

recipient cortical arteries, while the secondary outcomes were surgical modifications 

and complications, as well as any adverse events associated with transdural ICG 

videography. 

RESULTS 

We analyzed 29 STA-MCA bypass procedures performed in 30 hemispheres with 

atherosclerotic steno-occlusive disease and found that the proper recipient was 

identified in 28 hemispheres. The subsequently modified procedures for those were a 

tailored dural incision and craniotomy correction. No complications associated with 

ICG administration were encountered, while transient aphasia was noted in 1, chronic 

subdural hematoma in 1, and subdural effusion in 2 cases during the postoperative 

course. 
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CONCLUSIONS 

A transdural ICG technique for atherosclerotic steno-occlusive disease facilitates 

modifications during STA-MCA bypass procedures. Recognition of the proper recipient 

cortical arteries prior to a dural incision allows the neurosurgeon to perform a tailored 

dural incision and extension of the bone window, though the contribution to surgical 

outcome has yet to be determined.  

 

INTRODUCTION 

Indocyanine green (ICG) videography has become an important multimodal 

technique and commonly utilized to confirm bypass patency during neurosurgical 

procedures.1 Furthermore, the usefulness of transdural observation of the venous sinuses 

in meningioma cases prior to dural opening has been reported as transdural ICG 

videography.2 Here, we present our experience with transdural ICG videography for 

cases of superficial temporal artery to middle cerebral artery (STA-MCA) bypass used 

to observe the recipient cortical arteries prior to opening the dura. Benefits, limitations, 

and other potential uses are also discussed. 

 

MATERIALS AND METHODS 

Between January 2012 and March 2015, 44 STA-MCA bypass procedures were 

performed at the Department of Neurosurgery of Osaka Police Hospital, Osaka, Japan. 

After reviewing medical charts and operative records, we included 30 transdural ICG 

procedures performed in 29 patients for this study. Identification of the proper recipient 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 4 

artery, subsequent modification of the procedure, difficulties, and complications were 

assessed based on findings of retrospective evaluations of the operative records and 

medical charts. The primary outcome was visualization of the proper recipient cortical 

artery, while the secondary outcomes were surgical modifications and complications, as 

well as any adverse events associated with transdural ICG videography. 

All patients underwent cerebral angiography before the operation. Individual 

neurosurgeons planned and performed the STA-MCA bypass procedures in each case. 

Briefly, a linear incision on the parietal branch of the STA was preferred. The STA was 

dissected and the distal portion cut prior to the craniotomy. Following exposure of dura 

matter, 25 mg of ICG was dissolved in a 10–ml solution, of which 7.5 mg of ICG in a 

3–ml solution was intravenously administered. Superficial vessels, including the cortical 

arteries, and cortical and sylvian veins, were observed through a microscope (OPMI, 

Pentero, Carl Zeiss Meditec, Germany), with the recipient cortical artery location 

marked on the dura matter with pyoktanin blue during this observation. Following dural 

opening, STA-MCA anastomosis was performed. Bypass patency was confirmed by a 

second intravenous administration of ICG (7.5 mg).  

 

RESULTS 

We retrospectively analyzed 30 procedures performed in 29 patients who underwent 

transdural ICG. Their mean age was 66 years (range 36-84 years) and the male to 

female ratio was 2.6 to 1. A total of 29 STA-MCA bypass procedures performed in 30 

hemispheres were identified, including 1 bilateral STA-MCA bypass and 2 cases with 
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unilateral double-barrel anastomosis. An atherosclerotic steno-occlusive lesion of the 

intracranial internal carotid or middle cerebral artery was found in 28 cases, while 1 had 

unilateral moyamoya disease. Transdural observation following ICG administration 

assisted with identification of the proper recipient artery in 28 hemispheres. Typically, 

the distribution of the cortical arteries from the Sylvian fissure was well visualized by 

transdural observation after ICG administration (Figure 1). Various tailored dural 

incisions, such as linear or T-like types, were made to expose the recipient cortical 

artery in these patients, while the edge of the craniotomy was widened in 3 prior to 

dural opening. The proper cortical artery was not identified in 2 cases, which required a 

subsequent wide dural opening (Figure 2). Bypass patency was confirmed by ICG 

videography findings in all patients. Postoperative complications included transient 

aphasia in 1, chronic subdural hematoma in 1, and subdural effusion in 2 cases. No 

complications associated with ICG administration were encountered.  

 

REPRESENTATIVE CASE 

A 65-year-old man had a minor ischemic stroke and underwent STA-MCA bypass for 

atherosclerotic cerebrovascular insufficiency due to right intracranial internal carotid 

artery stenosis. Following a craniotomy (Figure 3a), the infra-Sylvian M4 potion of the 

middle cerebral artery was confirmed by intravenous administration of 7.5-mg of ICG 

prior to dural opening (Figure 3b). A T-shaped dural opening revealed the recipient 

cortical artery, to which the STA was anastomosed, then bypass patency was again 

confirmed with ICG videography. The postoperative course was good. 
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DISCUSSION 

Use of transdural ICG videography has been reported in cases of surgery for a 

meningioma adjacent to the venous sinuses.2-4 This technique allows the neurosurgeon 

to recognize the anatomical relationship of the tumor and venous sinuses prior to dural 

opening, thus can assist with performance of a subsequent safe dural opening. Previous 

studies have demonstrated its usefulness in cases of vascular malformations, including 

arteriovenous malformations, dural arteriovenous fistulas, spinal perimedullary 

arteriovenous fistulas, intradural spinal tumors, and hemangioblastomas.5-8  

Recognition of vital structures prior to dural opening, such as feeding arteries, highly 

vascularized lesions, and draining veins, allows the neurosurgeon to perform a safe 

dural opening and avoid injury to the underlying vital structures. In addition, in cases 

with arteriovenous malformations, a craniotomy can be sufficiently corrected to a wide 

and safe exposure for subsequent procedures.5 Schubert et al. also emphasized that a 

bony exposure can be corrected prior to dural incision in thoracic meningioma cases 

with an unintended inadequate laminectomy.8 In our series, the craniotomy edge was 

widened prior to dural opening for adequate exposure of the recipient cortical arteries in 

3 cases.  

Two administrations of ICG at 7.5 mg (total dosage 15 mg) were used in each of the 

present cases, which is equivalent to a dosage of 0.3 mg/kg for a patient with a body 

weight of 50 kg. The recommended dosage in Japan is 0.1-0.3 mg/kg,9 while 0.2-0.5 

mg/kg with a maximum of 5 mg/kg/day has been recommended in other studies.7, 10 
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Thus, lack of strict dosage according to body weight is one of the major limitations of 

this study. Since images obtained with transdural ICG videography have lower clarity as 

compared to direct visual observation and the accuracy of the results obtained must be 

prospectively verified by comparisons of two images. Dura matter thickness and 

hemostasis, as well as the condition of the subdural space can also have effects on 

transdural ICG videography quality. In addition, the retrospective nature of our study, 

along with the small sample size and lack of control group, limit our conclusions 

regarding the accuracy and efficacy of transdural ICG videography for performance of 

STA-MCA bypass. On the other hand, the technique is easily performed and can be 

useful for observing a single target cortical artery in relation to the bone window. In 

cases when the neurosurgeon is confident about the operative plan and procedures, the 

target cortical artery will appear in the expected portion of the operative field in 

transdural observations. Should the target cortical artery appear at the edge of the 

operative field, modifications, such as a tailored dural incision or additional bony 

removal, can be considered. The dural incision should be made so as to adequately 

expose the recipient cortical artery, while avoiding a deeper operative field after loss of 

cerebrospinal fluid. Since an ICG technique is limited and can only reveal superficial 

structures in the operative field, cortical arteries within the Sylvian fissure and cerebral 

sulci are difficult to visualize. Nevertheless, transdural ICG videography may have 

advantages when used for a combined direct and indirect bypass procedure for 

moyamoya disease to clarify the relationship of the overlying middle meningeal artery 

with the underlying cortical arteries.  
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CONCLUSIONS 

Use of transdural ICG videography for STA-MCA bypass procedure allows the 

neurosurgeon to recognize the recipient cortical arteries prior to performing a dural 

incision, which allows modifications as needed, such as a tailored dural incision or 

extension of the bone window. The contribution of a transdural ICG technique to 

surgical outcome has yet to be determined, though some benefits in regard to STA-MCA 

bypass procedures are suggested.  
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Figure legends 

Figure 1. 

Representative case of 62-year-old male with right intracranial internal carotid artery 

stenosis. 

(a) Microscopic view of dura matter. (b) Transdural observation after administration of 

ICG revealed well-visualized cortical arteries emerging from the Sylvian fissure. (c) 
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The recipient infra-sylvian cortical artery shown after dural opening. 

 

Figure 2. 

Representative case of 71-year-old female with right middle cerebral artery occlusion. 

(a) Microscopic view of dura matter. (b) Transdural observation after administration of 

ICG did not detect the recipient cortical arteries. (c) Shown is the recipient cortical 

artery (indicated by forceps) determined after a widened dural opening. 

 

Figure 3. 

Representative case of 65-year-old male with right intracranial internal carotid artery 

stenosis. 

(a) Microscopic view of dura matter. Arrows show recipient cortical artery (b) during 

application of transdural ICG and (c) after performing a T-shaped dural opening.  
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Highlights 

1. We applied transdural indocyanine green (ICG) videography for cases of superficial 

temporal artery to middle cerebral artery (STA-MCA) bypass.  

2. The recipient cortical arteries were well visualized by transdural observation 

following intravenous administration of 7.5 mg of ICG.  

3. Transdural ICG videography for patients who underwent an STA-MCA bypass 

allowed the attending neurosurgeons make some modifications, such as a tailored 

dural incision and craniotomy correction.  
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Abbreviations and Acronyms 

 

ICG: Indocyanine green 

STA-MCA bypass: Superficial temporal artery to middle cerebral artery bypass 

 


