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5-ALA fluorescence in indeterminate grade gliomas
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5-Aminolevulinic acid (5-ALA) is a useful and well-established adjunct for glioblastoma surgery. A growing body of
evidence has revealed the potential utility of 5-ALA in grade Il and grade Il glioma patients as well. However, reliable
means of identifying in whom fluorescence will occur have not been established. The authors report the case of such an
indeterminate-grade glioma highlighting two pearls of 5-ALA fluorescence in this subgroup of patients. Firstly, 5-ALA-
guided tissue sampling helps to ensure that the true grade of the lesion is not underestimated. Secondly, intraoperative
fluorescence can serve as a prognostic marker.

The video can be found here: https://stream.cadmore.media/r10.3171/2021.10.FOCVID21196
https://thejns.org/doi/abs/10.3171/2021.10.FOCVID21196
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Transcript

Here, we present the case of a 37-year-old otherwise
healthy female who experienced progressive headaches
for several months. A subsequent MRI demonstrates a left
frontal lobe space-occupying lesion. The lesion is hyper-
intense on T2 with a T2/FLAIR signal mismatch. There is
focal contrast enhancement over the center of the lesion,
as shown on the right image. For further evaluation, an
FET-PET was obtained. An obvious hypermetabolic hot
spot can be appreciated toward the cortical portion of the
lesion. In addition, a second hypermetabolic spot can be
seen around the area of MRI contrast enhancement.

1:10 Given the T2/FLAIR mismatch, IDH mutation
was probable. Still, according to the high metabolic ac-
tivity as provided by the FET-PET, the grading of the le-
sion was unclear. The patient consented for microsurgical
fluorescence-guided resection. We anticipated a risk to
speech- and language-associated subcortical structures.
Therefore, the procedure was conducted in a standard
awake setting.

1:34 Intraoperative Fluorescence. Starting with de-
fining the posterior border of the tumor, intraoperative
fluorescence was detected early. The factors associated
with visible fluorescence in these low- and intermediate-
grade gliomas have not been fully determined. Accord-
ing to a recent systematic review, however, factors such as
proliferative activity, cellular density, blood-brain barrier
permeability, vascularity, and anaplasia may correlate with
the intensity of low-grade glioma fluorescence.!

1:54 Generally, visible fluorescence is observed in
98%—-100% of glioblastoma patients treated with 5-ALA 23
In contrast, visible fluorescence is observed in approxi-
mately 75%—85% of all grade III gliomas and 16%—20%
of grade II diffuse gliomas.>* In those cases, 5-ALA fluo-
rescence is reported to correlate with signal intensity on
FET-PET.>>¢ Here, fluorescence was coregistered with the
available preoperative imaging data using neuronaviga-
tion. The location of fluorescing tissue exactly matched the
minor spot of FET-PET positivity over the area of focal
contrast enhancement. Separate biopsies were taken from
both areas of FET-PET positivity including the fluorescing
part of the tumor to best represent intratumoral heteroge-
neity. This helps not to underestimate the true grade of
the lesion.®> Especially due to shift in tissue masses during
resection of large lesions, finding an anaplastic focus can
be challenging.

2:50 Gross-Total Resection. Gross-total resection was
achieved, and the further postoperative course was unevent-
ful. After histopathological and molecular analyses, the
diagnosis of IDH1 (R132C)-mutated diffuse astrocytoma
(grade IT WHO) was established. ATRX expression was
lost, CDKN2A/B was retained, and the tumor was of in-
creased cellular density with an MIB-1 of 13%. The patient
exhibited various favorable prognostic factors: age < 40
years, no neurological deficit, low tumor burden, and grade
II pathology. Also, the patient was reluctant concerning ad-
juvant therapies. In line with current practice management
guidelines, a decision was made to watch and wait.”

3:16 Follow-Up MRI. Early in the course of disease,
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1 year after initial gross-total resection, follow-up MRI
revealed tumor progression and the patient underwent a
reresection. Again, tissue fluorescence was encountered.
The diagnosis again was IDH-mutated diffuse astrocy-
toma. This was further confirmed by additional DNA
methylation analysis. Now, decision was made to start se-
quential radiochemotherapy. The patient has been stable
for 2 years now.

3:59 Case Highlights. This case highlights two im-
portant aspects that support the use of 5-ALA in inde-
terminate-grade gliomas. Firstly, 5-ALA—guided tissue
sampling helps not to underestimate the true grade of the
lesion. Secondly, 5-ALA fluorescence was found to be
an unfavorable prognostic marker in low-grade glioma
patients. This finding was first published by our group
in 2019 and recently corroborated by a transatlantic ini-
tiative.*® This translates into a potential for 5-ALA fluo-
rescence to unveil high-risk, low-grade patients. The mo-
lecular substrate underlying this phenomenon is currently
under investigation.

According to current clinical management guidelines,
for certain cases of IDH-mutant diffuse astrocytoma, ro-
bust factors that support adjuvant treatment over a watch-
and-wait strategy are lacking.’

Coming back to the case presented, with the data on
prognostic impact of 5-ALA fluorescence now available,
the notion of intraoperative fluorescence might have led
to a stronger recommendation toward adjuvant treatment
in the first place. With this, early tumor progression might
have been prevented. However, the influence of fluores-
cence on decision-making processes and resulting out-
come will be within the scope of future studies.

Finally, with advancements in visualization techniques
and administration schemes of 5-ALA, fluorescence-guid-
ed resections comparable to surgery in high-grade glio-
mas may be feasible soon.

References

1. Almekkawi AK, El Ahmadieh TY, Wu EM, et al. The use of
5-aminolevulinic acid in low-grade glioma resection: a sys-
tematic review. Oper Neurosurg (Hagerstown). 2020;19(1):1-8.

2 Neurosurg Focus Video Volume 6 * January 2022

2. Jaber M, Wolfer J, Ewelt C, et al. The value of 5-aminolevu-
linic acid in low-grade gliomas and high-grade gliomas
lacking glioblastoma imaging features: an analysis based on
fluorescence, magnetic resonance imaging, 18F-fluoroethyl
tyrosine positron emission tomography, and tumor molecular
factors. Neurosurgery. 2016;78(3):401-411.

3. Stummer W, Novotny A, Stepp H, Goetz C, Bise K, Reulen
HIJ. Fluorescence-guided resection of glioblastoma multi-
forme by using 5-aminolevulinic acid-induced porphyrins:

a prospective study in 52 consecutive patients. J Neurosurg.
2000;93(6):1003-1013.

4. Jaber M, Ewelt C, Wolfer J, et al. Is visible aminolevulinic
acid-induced fluorescence an independent biomarker for
prognosis in histologically confirmed (World Health Organi-
zation 2016) low-grade gliomas? Neurosurgery. 2019;84(6):
1214-1224.

5. Ewelt C, Floeth FW, Felsberg J, et al. Finding the anaplastic
focus in diffuse gliomas: the value of Gd-DTPA enhanced
MRI, FET-PET, and intraoperative, ALA-derived tissue fluo-
rescence. Clin Neurol Neurosurg. 2011;113(7):541-547.

6. Floeth FW, Sabel M, Ewelt C, et al. Comparison of (18)F-
FET PET and 5-ALA fluorescence in cerebral gliomas. Eur J
Nucl Med Mol Imaging. 2011;38(4):731-741.

7. Weller M, van den Bent M, Preusser M, et al. EANO guide-
lines on the diagnosis and treatment of diffuse gliomas of
adulthood. Nat Rev Clin Oncol. 2021;18(3):170-186.

8. Hosmann A, Millesi M, Wadiura LI, et al. 5-ALA fluores-
cence is a powerful prognostic marker during surgery of
low-grade gliomas (WHO grade II)—experience at two
specialized centers. Cancers (Basel). 2021;13(11):2540.

Disclosures

Dr. Stummer reported personal fees from NXDC, SBI
ALAPharma, and Medac during the conduct of the study.

Author Contributions

Primary surgeon: Stummer. Assistant surgeon: Miither. Editing
and drafting the video and abstract: both authors. Critically revis-
ing the work: both authors. Reviewed submitted version of the
work: both authors. Approved the final version of the work on
behalf of all authors: Miither. Supervision: Stummer.

Correspondence

Michael Miither: University Hospital Miinster, Germany.
michael. muether@ukmuenster.de.



