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LETTERS TO THE EDITOR

Graft selection in cerebral
revascularization surgery
TO THE EDITOR: We read with great interest the
recent article by Stapleton et al.1 in which a comparative
study of auto- and allo-saphenous vein grafts was conducted with a short-term follow-up (Stapleton CJ, Hussein AE, Behbahani M, et al. Comparative efficacy of
autologous versus cadaveric saphenous vein grafts in cerebral revascularization surgery. J Neurosurg. Published
online May 22, 2020. doi:10.3171/2020.3.JNS192546).
The investigators disclosed that the autologous vein graft
(AVG) achieved more robust blood flow, but a higher patency rate was noted in the xenogeneic vein graft (XVG)
within 3 months postoperatively. They also concluded that
allografts are a viable candidate when autografts are unavailable. We commend the authors for such a novel clinical study in terms of bypass graft selection, but some issues of this research should be addressed.
Cadaveric or artificial vessel grafts have been widely
used in peripheral and cardiac surgery, as the researchers
described. The benefits of applying xenogeneic grafts in
bypass surgery include the avoidance of a second incision
and, more importantly, the precise selection of grafts with
a desired length and diameter. As is well known, the US
is one of only a few countries with sufficient resources
to have the capability to obtain a large number of XVGs
to apply in clinical practice, which means that the fact
that the rest of the countries in the world have limited resources in terms of human body donations significantly
impedes the utilization of these grafts. In addition, ethical
issues are sometimes a concern due to the strict religious
backgrounds in some regions.
The overall patency rate of this series was less than
75% during only 2.2 months of follow-up, which was significantly lower than that of arterial grafts after long-term
observation (> 3 years).2 This problem can be magnified
within flow replacement bypass for complex aneurysms
or tumors because the main arterial trunk has been sacrificed; furthermore, if the graft is occluded, this results in a
high risk of ischemia in brain tissue. In addition, we may
not strongly agree with the investigators in terms of their
preferred application of venous grafts due to the availability of multiple arterial grafts,3 including grafts of the
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radial artery,4–7 the descending branch of the lateral femoral circumflex artery,8 and the tibial artery,9,10 which have
been attempted with better outcomes than those of venous
grafts. Moreover, although more than 25% of patients experienced graft occlusion in this series, their clinical outcomes or complications were not described or analyzed.
Last, the investigators described the internal maxillary
artery (IMaxA) as an interposition graft and simultaneously cited our previous publication.5 From our perspective, the IMaxA has been one of the most popular donors
other than the grafts used in cases of high-flow bypass.2–7
In conclusion, we do not discredit allograft utilization
but hope that cadaveric arterial grafts such as grafts of the
radial artery or superficial temporal artery trunk can be
implemented in the near future.
Long Wang, MD, PhD

SanBo Brain Hospital, Capital Medical University, Beijing, China

Lujun Jing, MD

Beijing Electric Power Hospital, Capital Medical University, Beijing, China

Huaiyu Sun, MD

TieMei General Hospital of Liaoning Health Industry Group, Liaoning,
China

Xiang’en Shi, MD, PhD

SanBo Brain Hospital, Capital Medical University, Beijing, China

References

1. Stapleton CJ, Hussein AE, Behbahani M, et al. Comparative
efficacy of autologous versus cadaveric saphenous vein grafts
in cerebral revascularization surgery. J Neurosurg. Published
online May 22, 2020. doi:10.3171/2020.3.JNS192546
2. Wang L, Lu S, Qian H, et al. Internal maxillary artery
bypass with radial artery graft treatment of giant intracranial
aneurysms. World Neurosurg. 2017;105:568–584.
3. Wang L, Shi X, Qian H. Graft selection in high-flow internal
maxillary artery bypass. Letter. Oper Neurosurg (Hagerstown). 2018;14(1):10–11.
4. Wang L, Shi X, Qian H. Flow reversal bypass surgery: a
treatment option for giant serpentine and dolichoectatic
aneurysms—internal maxillary artery bypass with an interposed radial artery graft followed by parent artery occlusion.
Neurosurg Rev. 2017;40(2):319–328.
5. Wang L, Cai L, Lu S, et al. The history and evolution
of internal maxillary artery bypass. World Neurosurg.
2018;113:320–332.
6. Wang L, Qian H, Shi X. The “SHI” internal maxillary

Neurosurgical forum

7.
8.

9.
10.

bypass for giant fusiform middle cerebral artery bifurcation
aneurysms: 2-dimensional operative video. World Neurosurg.
2019;122:58.
Wang L, Lu S, Cai L, et al. Internal maxillary artery bypass
for the treatment of complex middle cerebral artery aneurysms. Neurosurg Focus. 2019;46(2):E10.
Ravina K, Kramer DR, Strickland BA, et al. Complex revascularization for idiopathic intracranial occlusive disease with
unruptured, fusiform anterior cerebral artery and middle
cerebral artery aneurysms: 3-dimensional operative video.
World Neurosurg. 2019;126:496.
Ramanathan D, Starnes B, Hatsukami T, et al. Tibial artery
autografts: alternative conduits for high flow cerebral revascularizations. World Neurosurg. 2013;80(3-4):322–327.
Strickland BA, Bakhsheshian J, Rennert RC, et al. Descending branch of the lateral circumflex femoral artery graft for
posterior inferior cerebellar artery revascularization. Oper
Neurosurg. 2018;15(3):285–291.

Disclosures

The authors report no conflict of interest.

Correspondence

Xiang’en Shi: shixen@ccmu.edu.cn.
INCLUDE WHEN CITING
Published online August 14, 2020; DOI: 10.3171/2020.6.JNS201957.

Response

No response was received from the authors of the original article.
©AANS 2021, except where prohibited by US copyright law

Invasive neuromonitoring for
poor-grade SAH
TO THE EDITOR: We read with interest the article
by Veldeman et al.1 (Veldeman M, Albanna W, Weiss M,
et al. Invasive neuromonitoring with an extended definition of delayed cerebral ischemia is associated with improved outcome after poor-grade subarachnoid hemorrhage. J Neurosurg. Published online May 15, 2020. doi:
10.3171/2020.3.JNS20375). The authors conducted a
comparative analysis of consecutive patients with poorgrade subarachnoid hemorrhage (SAH) allocated in two
different cohorts, one before the implementation of invasive neuromonitoring (INM) and another after its introduction. The authors assessed the impact of INM on the
rate of delayed cerebral ischemia (DCI) and on functional
outcomes in these cohorts. The post-INM cohort suffered
fewer DCI-related and silent infarctions, experienced better functional outcomes, and required fewer CT scans.
However, the overall rate of DCI and mortality remained
unchanged, whereas a nonsignificant upward trend in the
incidences of CSF infections, number of endovascular rescue treatments (ERTs), and length of stay at the intensive
care unit were observed.
Recently, we reported our experience in the use of cerebral microdialysis (CMD) in patients with poor-grade

SAH for the detection of ischemic crises leading to DCI.2
We advocated for a bilateral CMD policy and found that
24% of ischemic crises occurred in presumed silent hemispheres with few or no changes in the contralateral hemisphere. In addition, establishing a threshold of 7 or more
ischemic events along the INM period yielded a specificity and sensitivity for DCI prediction of 96.2% and 83.3%,
respectively. According to previous reports and to the results of Veldeman et al., we noted that deleterious events
were detected earlier and that fewer neuroimaging studies
were needed.3,4
The article by Veldeman et al. is definitely a valuable
work that provides new insights and expands the potential
applications of INM, while extending the classic definition of DCI. However, we would like to note some worthy
concerns. First, it might be questionable to include patients
who can be clinically assessed in a study focused on INM.
Indeed, more than 60% of patients in the post-INM cohort
were classified as Hunt and Hess grade 3. Second, it has
not been disclosed which INM alteration was the basis for
first-tier treatment to prevent DCI. Third, CMD reporting
guidelines recommend presenting lactate/pyruvate ratio
together with glucose as a first-tier approach to thoroughly
characterize metabolic derangements.5 Fourth, although
acknowledged by the authors, the rate of CSF infections
is rather high in the post-INM cohort and was nearly double the acceptable infection rates for external ventricular
drains.6 INM should be safe and reliable, therefore after the
implementation of a novel INM policy, we would recommend a safety protocol to detect potential problems and
establish proper solutions. In microbiological cultures of
our 36 implanted CMD probes we did not find any infection.2 Lastly, the reasons leading to some of the clinical
benefits obtained with the implementation of the INM are
not thoroughly explained. For instance, why did the rate
of silent infarctions significantly decrease? Was it due to
an overall increase of ERT? Were patients requiring ERT
comparable? As discussed by the authors, the main drawback of INM is that information refers to a limited area,
whereas therapies are global. In that spirit, our team postulates that, regarding CMD, there is a rationale for bilateral
INM in patients with poor-grade SAH.2
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