
Neuro-Oncology Advances
2(1), 1–3, 2020 | doi:10.1093/noajnl/vdaa141 | Advance Access date 15 October 2020

1

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. 
For commercial re-use, please contact journals.permissions@oup.com

© The Author(s) 2020. Published by Oxford University Press, the Society for Neuro-Oncology and the European Association of Neuro-Oncology.

Anna Luisa Di Stefano , David Guyon, Karine Sejean, Loic Feuvret, Chiara Villa, Giulia Berzero, 
Virginie Desforges Bullet, Emmanuel Halimi, Anne Boulin, Bertrand  Baussart, and Stephan  Gaillard

Department of Neurology, Hôpital Foch, Suresnes, France (A.L.D.S., D.G.); Inserm U 1127, CNRS UMR 7225, Sorbonne 
Université, UPMC Univ. Paris 06 UMR S 1127, Institut du Cerveau et de la Moelle épinière, Paris, France (A.L.D.S.); 
Pharmacy Department, Hôpital Foch, Suresnes, France (K.S.); Department of Radiation Oncology, Hôpital La Pitié-
Salpêtrière, Paris, France (L.F.); Department of Pathology, Hôpital Foch, Suresnes, France (C.V.); Department of 
Brain and Behavioral Sciences, University of Pavia, Pavia, Italy (G.B.); Service d’endocrinologie-diabétologie, centre 
hospitalier de Versailles, Le Chesnay, France (V.D.B.); Department of Ophtalmology, Hôpital Foch, Suresnes, France 
(E.H.); Department of Neuroradiology, Hôpital Foch, Suresnes, France (A.B.); Department of Neurosurgery, Hôpital 
Foch, Suresnes, France (B.B., S.G.); Department of Radiation Oncology, Institut Curie, Centre de protonthérapie 
d’Orsay, Orsay Cedex, France (L.F.)

Corresponding Author: Anna Luisa Di Stefano, PhD, MD, Department of Neurology, Hôpital Foch, 40 rue Worth, 92150 Suresnes, 
France (al.di-stefano@hopital-foch.com).

BRAF-activating mutations have been detected in nearly 
all craniopharyngiomas of the papillary subtype,1 with in-
teresting implications for patients with suboptimal tumor 
control. Here we report that combined treatment with 
BRAF and MEK inhibitors resulted in major clinical benefit 
in the case of a patient with a BRAF V600E-mutant papillary 
craniopharyngioma rapidly progressing after surgery.

A 55-year-old woman was diagnosed with a suprasellar 
neoplasm after a rapid increase in body weight and com-
bined pituitary hormone deficiency. The visual field test 
was normal.

Partial surgical resection was performed via a transsphenoidal 
approach achieving approximately 15% of tumor debulking with 
excision limited by intraoperative bleeding.

Histological analysis showed a BRAF V600E-positive pap-
illary craniopharyngioma, qPCR–high-resolution melting 
confirming the presence of the somatic BRAF c.1799T>A, 
p.Val600Glu mutation.

Postoperative follow-up MRI showed a dramatic increase 
in tumor volume (up to 67% compared to postoperative im-
aging) 3  months after surgery, with pressure on the optic 
chiasma.

Based on the large tumor volume, its worryingly rapid growth, 
and the potential detrimental effect on the visual and hormonal 
functions, the multidisciplinary tumor board of our institution 
proposed a front-line treatment with BRAFi and MEKi.

According to previous case reports,2,3 we inferred that our 
patient might benefit from medical tumor debulking with 
BRAFi followed by a second surgery and/or local irradiation. 
We opted for combined BRAF/MEK inhibition, which demon-
strated superior oncological outcomes compared to BRAFi 
monotherapy in BRAF V600E-mutant melanoma.4

The patient started a combination of oral dabrafenib 150 mg 
BID and oral trametinib 2 mg QD 5 months after surgery. MRI 
performed the day treatment was started (day 0) showed a fur-
ther increase in tumor volume reaching 12.1 cm3.

Control MRI performed 72 days after starting BRAFi/MEKi showed 
dramatic tumor shrinkage (−94.5% compared to day 0 imaging).

Combined treatment was well tolerated with grade 1 fatigue 
(CTCAE v4.0), coughing, and peripheral edema requiring tem-
porary interruption of trametinib.

After 132  days of treatment, given the persistence of a re-
sidual tumor measuring 0.5 cm3 in an area hardly accessible to 
a second surgery, we proposed that the patient should undergo 
proton beam radiotherapy (PBRT). Dabrafenib and trametinib 
were discontinued 7 days (day 208 in Figure 1) before starting 
PBRT to avoid all adverse events related to radiosensitization.2,5

Control MRI performed the day before starting PBRT (day 
214 in Figure 1) showed an increase of the cystic component of 
the tumor (13%, 0.7 cm3), which further progressed to 1.5 cm3 
(with a total volume of 2.5 cm3) during the third week of PBRT 
(day 234 in Figure 1A) and then stabilized at subsequent MRI.

The patient was able to continue PBRT without relevant tox-
icity, for a total dose of 52.2 Gy relative biological effectiveness 
(RBE) in 29 fractions.

At last follow-up performed 18 weeks after the end of PBRT 
(corresponding to day 385 in Figure 1A), the patient is free of 
new symptoms, with the cystic component as well as the total 
tumor volume decreased to 0.14  cm3 and 0.45  cm3, respec-
tively. Despite sustained tumor control, pituitary function did 
not improve, but the visual field remained normal.

In summary, our case showed that combined treatment with 
BRAFi/MEKi can achieve rapid tumor control in patients with BRAF-
mutant craniopharyngiomas rapidly progressing after surgery.

Medical debulking with BRAF/MEK inhibitors in 
aggressive BRAF-mutant craniopharyngioma
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Combined short-course BRAFi/MEKi therapy produced 
an efficient tumor debulking and allowed the dramatic re-
duction of the volume treated with local radiotherapy.

Interestingly, close imaging follow-up showed an initial 
cystic recurrence 7 days after BRAFi/MEKi discontinuation, 
suggesting that some patients may present a BRAFi/MEKi 
dependent evolution requiring adequate treatment planning.

While treatment with BRAFi/MEKi should be considered 
a potential life-saving strategy in relapsing patients, 
neoadjuvant approaches should also be discussed in order 
to reduce the morbidity associated with local treatments 
and to contribute to functional sparing.
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Figure 1. Targeted inhibition of BRAF/MEK pathway in a patient with a recurrent papillary craniopharyngioma. (A) Timeline from the first presentation is in-
dicated in days. T1-weighted (sagittal), contrast-enhanced (coronal) and T2-weighted (coronal) images of MRI performed at diagnosis (day –199). Follow-up 
MRI performed 3 months after surgery showing progression (day –54). Medical therapy with dabrafenib and trametinib was started on day 0. Subsequent MRI 
during medical therapy showed major tumor response on days 72 and 132. Anti-BRAF and anti-MEK inhibitors were stopped on day 208 and RT was started 
on day 215. After the anti-BRAF and anti-MEK discontinuation and during RT we observed an initial increase of the tumor, mainly of the cystic component (on 
days 214 and 234) followed by stabilization and final reduction (day 327, corresponding to the last follow-up). Tumor volume measure at corresponding time 
points is shown in (B). Enhancing (red) and cystic (blue) components as well as the total volume (green) variations are indicated. Tumor volumes were calcu-
lated by semiautomatic segmentation using Myrian Expert, v2.7.1, Intrasense, France.software. Of note, in MRI on day 0 contrast-enhancement is reduced 
(ie, half gadolinium dose compared to other MRIs) due to incidental extravasation during the contrast-agent infusion. PBRT, proton beam radiation therapy.
  

D
ow

nloaded from
 https://academ

ic.oup.com
/noa/article/2/1/vdaa141/5924390 by O

spedale San R
affaele-Biblioteca user on 19 June 2023



3Di Stefano et al. Medical debulking with BRAF/MEK inhibitors
N

eu
ro-O

n
colog

y 
A

d
van

ces

References

1. Brastianos  PK, Taylor-Weiner  A, Manley  PE, et  al. Exome sequencing 
identifies BRAF mutations in papillary craniopharyngiomas. Nat Genet. 
2014;46(2):161–165.

2. Brastianos PK, Shankar GM, Gill CM, et al. Dramatic response of BRAF 
V600E mutant papillary craniopharyngioma to targeted therapy. J Natl 
Cancer Inst. 2016;108(2):1–5.

3. Rostami  E, Witt  Nyström  P, Libard  S, Wikström  J, Casar-Borota  O, 
Gudjonsson O. Recurrent papillary craniopharyngioma with BRAFV600E 
mutation treated with neoadjuvant-targeted therapy. Acta Neurochir 
(Wien). 2017;159(11):2217–2221.

4. Flaherty  KT, Infante  JR, Daud  A, et  al. Combined BRAF and MEK in-
hibition in melanoma with BRAF V600 mutations. N Engl J Med. 
2012;367(18):1694–1703.

5. Anker CJ, Grossmann KF, Atkins MB, Suneja G, Tarhini AA, Kirkwood JM. 
Avoiding severe toxicity from combined BRAF inhibitor and radiation 
treatment: consensus guidelines from the Eastern Cooperative Oncology 
Group (ECOG). Int J Radiat Oncol Biol Phys. 2016;95(2):632–646.

D
ow

nloaded from
 https://academ

ic.oup.com
/noa/article/2/1/vdaa141/5924390 by O

spedale San R
affaele-Biblioteca user on 19 June 2023


