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the date of this presentation. All materials contained herein reflect the views of the faculty, and not
those of Creative Educational Concepts, Inc. or the commercial supporter(s).
Participants have an implied responsibility to use the newly acquired information to enhance
patient outcomes and their own professional development. The information presented in this
activity is not meant to serve as a guideline for specific patient management.
Any procedures, medications, or other courses of diagnosis or treatment discussed or suggested in
this activity should not be used by clinicians without evaluation of their patient’s conditions and
possible contraindications on dangers in use, review or any applicable manufacturer’s product
information, and comparison with recommendations of other authorities.
Usage Rights: This slide deck is provided for educational purposes and individual slides may be
used for personal, non‐commercial presentations only if the content and references remain
unchanged. No part of this slide deck may be published or distributed in print or electronic format
without prior written permission from Creative Educational Concepts, Inc. Additional terms and
conditions may apply.

Learning Objectives









Review recently‐updated NF1 diagnostic criteria and recognize established NF1 clinical
manifestations to promote earlier detection and treatment initiation, especially in pediatric
patients.
Describe the complex physical and pathophysiologic features of NF1‐related plexiform
neurofibromas that make them difficult to manage surgically.
Evaluate the shortcomings of traditional NF1‐associated plexiform neurofibroma treatment
modalities, including surgery and radiation, and emphasize how targeted therapies like MEK
inhibitors are poised to improve outcomes.
Appraise completed and ongoing clinical trial data for novel targeted therapies being studied
as non‐surgical alternatives in NF1‐associated tumors, with an emphasis on current expert
consensus recommendations and FDA‐approved indications.
Identify the critical role(s) of the neurosurgeon on the multidisciplinary NF1 treatment team,
and design practical, evidence‐based treatment plans using MEK inhibitors for management
of NF1‐associated tumors.
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The NF1 Essentials
Multisystem Pathophysiology, Revised Diagnostic
Criteria, and Inoperable Plexiforms

Neurofibromatosis Type 1 (NF1)
• Autosomal dominant inheritance
• Spontaneous mutations seen in 50% of cases

• Variable expressivity
• Mutation in NF1, a tumor suppressor gene on
chromosome 17q11.2
• NF1 can be diagnosed through clinical criteria, genetic
testing, or both
Korf BR, Bebin EM. Pediatr Rev. 2017; Korf BR. Handb Clin Neurol. 2013.
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NF1 Clinical Diagnostic Criteria
2021
Revised Diagnostic Criteria for Neurofibromatosis (NF1)
A. The diagnostic criteria for NF1 are met in an individual who does not have a parent diagnosed with NF1 if ≥2 of the following are present
Café‐au‐lait spots*

6 or more >5 mm pre‐pubertal, >15 mm post‐pubertal

Skin‐fold freckles*

Axillary, inguinal, neck base

Neurofibromas

>2 solitary or 1 plexiform

Lisch nodules

≥2 identified by slit lamp
or
≥2 bright, patchy nodules imaged by optical coherence tomography (OCT)/near‐
infrared reflectance (NIR) imaging

Choroidal abnormalities
Optic pathway glioma

Orbital and/or chiasmatic

Sphenoid dysplasia**

Long bone, especially tibia, or sphenoid wing

Pathogenic NF1 variant

Heterozygous pathogenic NF1 variant with a variant allele fraction of 50% in
apparently normal tissue such as WBCs

B. A child of a parent who meets the diagnostic criteria specified in A merits a diagnosis of NF1 if ≥1 of the criterial in A are present
*If only café‐au‐lait macules and freckling are present, the diagnosis is most likely NF1 but, exceptionally, the person might have another diagnosis, such
as Legius syndrome; at least one of the two pigmentary findings (café‐au‐lait macules or freckling) should be lateral.
**Sphenoid wing dysplasia is not a separate criterion in case of an ipsilateral orbital plexiform neurofibroma.

Legius JP, et al. Genet Med. 2021.

Café‐au‐lait Macules

Freckling

Legius JP, et al. Genet Med. 2021.
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Plexiform Neurofibroma

Cutaneous Neurofibromas

Legius JP, et al. Genet Med. 2021.

Optic Pathway
Glioma

Lisch Nodules

Choroidal
Abnormalities

Legius JP, et al. Genet Med. 2021.
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Bowing, Pseudoarthrosis, Sphenoid Wing Dysplasia

Legius JP, et al. Genet Med. 2021.

NF1 Genetic Testing
• There are many types of NF1 gene alterations
• Genetic testing can include both DNA (about 70%
sensitive) or RNA (increases sensitivity up to about 90%)
sequencing
• What are we actually testing?
• Utility of germline (blood) vs somatic (tumor tissue) testing

• Chromosomal microarray can be used to detect
microdeletions
Messiaen LM, et al. Hum Mutat. 2000; Kehrer‐Sawatzki H, et al. Hum Genet. 2017.
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NF1 Genetics
Microdeletions

Kehrer‐Sawatzki H, et al. Hum Genet. 2017.

Genotype‐Phenotype Correlations in NF1
Genotype

Phenotype

Coarse face, ptosis, hypertelorism, broad nose, multiple neurofibromas,
ADHD, cognitive impairment, macrocephaly, heart defects, connective
1.4 Mb microdeletion
tissue dysplasia, scoliosis, pectus, bone cysts, and increased risk for
malignancy (i.e., MPNST)
Missense mutations in NF1 Higher risk for OPGs, spinal neurofibromas, and superficial neurofibromas,
codons 844–848 and higher risk for scoliosis and skeletal anomalies
NF1 pMet992del Mild phenotype—café‐au‐lait and freckling only
NF1 codon 1809 missense Café‐au‐lait, learning delays, and pulmonic stenosis (Noonan features), but
mutations lower risk of plexiform neurofibromas and OPG
Kayes LM, et al. Am J Hum Genet. 1994; Koczkowska M, et al. Am J Hum Genet. 2018;
Koczkowska M, et al. Genet Med. 2019; Rojnueangnit K, et al. Hum Mutat. 2015.
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NF1 Presentation
Skin: café‐au‐lait spots,
cutaneous neurofibromas,
freckling (armpits, groin, under
breasts), itching

CNS: seizures, headaches, brain
tumors, brain blood vessel
defects, learning disabilities,
developmental delays, decreased
IQ, macrocephaly, plexiform
neurofibromas

GI: abdominal pain, vomiting,
chronic constipation, chronic
diarrhea
Kidneys: renal artery stenosis,
hypertension

Eyes: visual impairment/
blindness, optic glioma, Lisch
nodules

Bone: pseudoarthrosis, other
bony abnormalities, scoliosis

Other: short stature, low weight,
early or delayed puberty, cancer
Korf BR. Handb Clin Neurol. 2013.

What to Expect and When
• Skinfold freckling
• Lisch nodules

CALMS
• Orbital dysplasia
• Tibial dysplasia
• Pseudarthrosis

Scoliosis

Plexiform neurofibroma

Brainstem glioma

Birth

• Dermal neurofibroma
• Paraspinal neurofibroma

Infancy

Early childhood

Adolescence

Pigmentary lesions
Neurofibromas
Skeletal abnormalities
Learning, cognitive, and social deficits
Malignancies
Low‐grade tumors

Adulthood
• MPNST
• Breast cancer
• High‐grade glioma

• Learning deficits
• ADHD or ASD
• Motor and/or speech delays
Optic pathway glioma

Gutmann DH, et al. Nat Rev Dis Primers. 2017; Miller DT, et al. Pediatrics. 2019.
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Plexiform
Neurofibromas

Plexiform Neurofibroma (PN)
• Plexiform neurofibromas are low‐grade (benign) nerve
sheath tumors
• Plexiform neurofibromas are almost exclusively found in
patients with NF1
• 40%–60% of patients with NF1 will have a plexiform
neurofibroma
• Most rapid growth in childhood, early teens
• Symptoms largely secondary to mass effect and disfigurement
Klesse LJ, et al. Oncologist. 2020; Korf BR. In: Advances in Neurofibromatosis Research. 2012.
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Plexiform Neurofibromas
• Involve multiple nerve fascicles/branches
• Schwann cells, fibroblasts, mast cells,
highly vascular
• Young age, slow growth, large size,
complex shape
• Disfigurement, pain, functional
impairment, life‐threatening
• Transformation to malignant peripheral
nerve sheath tumor (MPNST) (10%–15%)

3 years

5 years

• Increased risk for transformation in
patients with high plexiform
neurofibroma tumor burden
Klesse LJ, et al. Oncologist. 2020; Kim A, et al. Sarcoma. 2017; Korf BR. In: Advances in Neurofibromatosis Research. 2012.

CNS Plexiform Neurofibromas
• 15%–20%+ of patients with NF1 will have spinal neurofibromas
• Symptoms are dependent on location and extent of cord involvement
• Close to 60% of patients will present with symptoms (more common in adults)
• Pain is the most common presenting symptom in nearly 1/2 of patients
• A minority of patients will have neurological symptoms (~1/3 to ~1/2)

• Patients with paraspinal PNs have six‐fold higher odds of having spinal
curvature abnormalities
• Neurological deficits are most common with
• Cervical plexiform neurofibromas
• Bilateral‐foraminal tumors that approximate each other at the same level with
significant compression of the cord or thecal sac
Mauda‐Havakuk M, et al. Am J Neuroradiol. 2017; Nguyen R, et al. J Neurooncol. 2015.
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• NCI NF1 natural history study
• PN growth rate: volumetric MRI analysis
• PN grow most rapidly in young children
• No spontaneous PN shrinkage >20% per
year

• PN related morbidity
• Many PNs cause some degree of
morbidity at time of first assessment
• Once PN related morbidity develops in
growing PN, it is very unlikely to resolve
spontaneously, thereby reinforcing the
need for early intervention

Growth rate (% change tumor volume per year)

Natural History of Plexiform Neurofibroma Growth

Age at initial MRI (years)

Akshintala S, et al. Neuro Oncol. 2020; Gross AM, et al. Neuro Oncol. 2018.

Plexiform Neurofibroma Treatment
• Not all patients with plexiform neurofibromas require
treatment
• Observation

• The decision to treat depends on
•
•
•
•
•

Tumor location
Patient symptoms
Morbidity/concern for morbidity
Tumor growth rate
Tumor features (i.e., concerns for atypical neurofibroma or MPNST)
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Surgery for PN
• Surgery is still the standard of care for plexiform neurofibromas
• Best for small and completely removable/resectable tumors
• Safaee et al., Journal of Neurosurgery, Spine, 2017
• Complication rate of 32%
•
•
•
•
•
•
•

Worsening sensory symptoms (15%)
New or worsening motor deficits (5%)
CSF leaks or pseudomeningoceles (4%)
Wound infections (5%)
Spinal deformity (2%)
Others: epidural hematomas, nonoperative cranial subdural hematoma, deep venous
thrombosis, urinary retention, recurrent laryngeal nerve injury
Complications were more common in cervical (36%) and lumbosacral (38%) tumors
than in thoracic (18%) tumors

Safaee MM, et al. J Neurosurg Spine. 2017.

Surgery for PN
• Tumor progression after surgery
• Needle et al., The Journal of Pediatrics, 1997
• 46% of patients had tumor progression after surgery
• Tumors of the head/neck/face and less extensive resection more likely to
progress

• Nguyen et al., Genetics in Medicine, 2013
• Nearly 20% of patients had repeat surgery due to tumor progression
• Post‐operative growth rates were similar to pre‐operative growth rates
• Young age, craniofacial tumors, less extensive resection, depth and diffuse
growth type of tumors increased risk for progression
Needle MN, et al. J Pediatr. 1997; Nguyen R, et al. Genet Med. 2013.
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• Younger patients and incomplete
resection associated with increased
risk of tumor regrowth
• Note: surgery itself does not impact
the rate of tumor growth

• Small retrospective case studies have
shown radiotherapy can shrink
tumors; however, it leads to significant
increases in risk of malignant
transformation and, therefore,
generally NOT recommended

Progress‐free probability

Surgery and Radiation Therapy for PN

Years since the first surgery
Kaplan‐Meier estimates of the proportion of patients without the development
of tumor progression based on the extent of resection as assessed by the
operating surgeon (n=the total number of tumors in each arm).

Needle MN, et al. J Pediatr. 1997; Canavese F, et al. J Pediatr Orthop. 2011;
Wentworth S, et al. Int J Radiat Oncol Biol Phys. 2009;
Grill J, et al. Int J Radiat Oncol Biol Phys. 2009; Chopra R, et al. Am J Clin Oncol. 2005.

Medical Treatment Options for PN
• Medical treatments
• Plexiform neurofibromas are composed of Schwann cells,
fibroblasts, nerves, and immune cells
• Synergy between the tumor cells and the immune cells/
microenvironment drives tumor growth
•
•
•
•

MEK inhibitors
PEG interferon
Tyrosine kinase inhibitors
Novel pipeline
Klesse L, et al. Oncologist. 2020.
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Treatment Targets in NF1

Growth factor

Tipifarnib
Farnesylated RAS

Sorafenib
Cediranib
Peg‐Interferon Alpha 2b

GTP

Neurofibromin
(GTPase‐Activating Protein)

Imatinib
Cabozantinib
Binimetinib
Mirdametinib
Selumetinib
Trametinib

GDP

C‐kit, Mast cells
Rac

Raf

PI3K

Rho

MEK

AKT

ERK

mTOR

Proliferation

Survival

Angiogenesis

Sirolimus
Cytoskeleton

Gutmann DH, et al. Nat Rev Dis Primers. 2017; Asati V, et al. Eur J Med Chem. 2016.

Phase II Studies for Progressive PN
Pegylated interferon Alfa 2b (N=30) TTP 29.4 M

Only 2 of 175 patients with confirmed partial
response (both on Pegylated Interferon Alfa 2b)

Weiss BS, et al. Neuro Oncol. 2015; Widemann BC, et al. Neurol Oncol. 2014;
Jakacki RI, et al. Neuro Oncol. 2017; Widemann BC, et al. Pediatr Blood Cancer. 2014.
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Phase I Trial of Selumetinib
•
•
•

MEK inhibitor, taken twice daily on a continuous dosing schedule
Primary objective: define the maximum tolerated dose (MTD) of
selumetinib for pediatric patients with inoperable PN
First treatment to show shrinkage of plexiform neurofibromas in NF1
•

Partial response in 17/24 patients
Responses at ~60% of adult recommended dose
Baseline

•

Cycle 5

Cycle 10

Anecdotal clinical benefit but no prospective functional measures in
this study
Dombi E, et al. N Engl J Med. 2016.

Phase 2 Trial (SPRINT)
Selumetinib in Children with NF1 PN
•
•
•

Primary objective: overall response rate
Key secondary objectives: functional and patient
reported outcomes
Results
•
•

Baseline

Pre‐Cycle 13

Pre‐Cycle 37

Confirmed partial response 34/50 (68%) patients
Clinical benefit with improvement in pain and function

86% improvement 72% improvement

Gross AM, et al. Neuro Oncol. 2018; Gross AM, et al. N Engl J Med. 2020.
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FDA Approval of Selumetinib
April 10, 2020
“The Food and Drug Administration (FDA) approved selumetinib for
the treatment of pediatric patients 2 years of age and older with
neurofibromatosis type 1 (NF1) who have symptomatic, inoperable
plexiform neurofibromas (PN).”

FDA Prescribing Information; FDA Press Release, April 10, 2020.

Other MEK Inhibitors Have Activity in NF1 PN
NF1‐106: Phase II study of mirdametinib
Study Chair: Brian Weiss (ISPNO 2018)
• Eligibility: ≥16 years old with NF1 PN
• Dosing: 2 mg/m2/dose (max 4 mg) PO BID, 4‐week
courses (3 weeks on / 1 week off)
• Response: 8/19 PR (42%)
• Toxicity
• No ophthalmologic toxicity
• Most common DLT = acneiform rash (2/19)
• One patient (5.2%) had grade 3 pain related to drug

Phase I/IIa study of trametinib
Geoffrey McCowage (ASCO 2018)
• 26 children (1–16 years)
• 12 of 26 patients (46%) had a partial response (PN volume reduction ≥20%)
• 12% D/C to adverse events
• Paronychia and rash most common

Slide courtesy of Dr. Michael Fisher; Weiss BS, et al. Neuro Oncol. 2018; McCowage GB, et al. J Clin Oncol. 2018.
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Cabozantinib Has Activity in NF1 PN
Phase II NF1 105: Study Chair: Chie‐Schin Shih
Multiple RTK inhibitor: MET, VEGFR2, c‐KIT, RET
NF PN mouse model Clapp Lab

• Eligibility: ≥16 years old with NF1 PN
• Dosing: 60 mg PO once daily (40 mg QD for first 2 cycles)
• Dose reductions for: Palmar‐plantar erythrodysesthesia (7)
Weight loss (2), skin infection (1)

Decreased tumor number and size

PR 8/19 (42%)

Protocol has been amended to include
pediatric cohort: ages 3–15 years
Slide courtesy of Dr. Michael Fisher; Shih CS, et al. AACR 2019. Abstract CT233; Shih CS, et al. ISPNO 2018. Abstract NFM‐01.

Future PN Treatment/Trial Considerations
• When is the optimal time to start treatment?
• Can treatment prevent the development of PN related symptoms?

• What is the optimal duration of treatment?
• What is the best treatment dose and schedule for targeted therapies?
• Could a different treatment schedule limit toxicities and optimize benefit?

• What is the long‐term safety and tolerability of PN
targeted therapies?
• What impact do PN targeted therapies have on
other NF1 manifestations?
• Cutaneous neurofibromas, low‐grade gliomas,
cognitive function, etc.
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Conclusions
• NF1 is an autosomal dominant condition that can be diagnosed clinically,
molecularly, or a combination of both
• Children with NF1 can present with a large spectrum of complications; the
phenotype of NF1 is highly variable
• Up to 60% of children with NF1 will develop a plexiform neurofibroma (15%–
20% with spinal plexiform neurofibromas)
• Treatment options for patients with plexiform neurofibromas can include
either surgery and/or medical targeted therapy
• Surgery can be successful in small, completely removable tumors, but carries a
risk of surgical complications and tumor regrowth
• MEK inhibitors are the first class to show meaningful clinical activity for NF1‐
associated PNs

The Real World
Practical MEK Inhibitor Strategies for the
Neurosurgeon in a Shifting Therapeutic Landscape
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Peripheral Neurofibroma

Images courtesy
Ali, MD.
Images provided
courtesyofofZarina
Dr. Zarina
Ali.

Plexiform Neurofibroma
• Occur in 50% of NF1 patients
• Benign
• Comprised of Schwann cells,
blood vessels, fibroblasts,
and mast cells
• Pain
• Disfigurement
• Neurological deficits
• Local organ compromise
Images courtesy of Dr. Allan Belzberg; Klesse LJ, et al. Oncologist. 2020.
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Malignant Peripheral Nerve Sheath Tumor
(MPNST)
•
•
•
•
•
•
•
•
•

Leading cause of death in NF1
8%–15% will become malignant (MPNST)
Characterized by alterations in TP53, EGFR, and SUZ12
Diagnosed by MRI and FDG‐PET
Sarcoma treatment
Complete resection with negative margins: curative
Modest increase in survival with chemotherapy
Doxorubicin‐based
XRT  risk of vision loss, vascular changes (such as moyamoya), and
secondary malignancies
Prudner BC, et al. Neurooncol Adv. 2019; Klesse LJ, et al. Oncologist. 2020.

Mechanism of Action MEK Inhibitors
• Activating mutations in the
Ras‐MAPK signaling pathway 
NF, LGG, melanoma
• Targeted inhibition of the RAS
pathway with mitogen‐activated
protein kinase (MAPK) kinase
(MEK) inhibition
• SPRINT trial: phase 2 selumetinib
• 37/50 (74%) PR
• 28/50 (56%) durable response
• 84% PFS at 3 years
Gross AM, et al. N Engl J Med. 2020; Solares I, et al. ESMO Open. 2021; Klesse LJ, et al. Oncologist. 2020.
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Other MEK Inhibitors under Study for Inoperable PN with NF1
NF1‐106: phase II study of mirdametinib
• Eligibility: ≥16 years old with NF1 PN
• Response: 8/19 PR (42%)
• Toxicity
• No ophthalmologic toxicity
• Most common DLT = acneiform rash (2/19)
• One patient (5.2%) had grade 3 pain related to drug

Trametinib—approved for melanoma or metastatic non‐small cell lung cancer with BRAF
mutations
Phase II study for PN, Geoffrey McCowage (ASCO 2018)

• 26 children (1–16 years)
• 12 of 26 patients (46%) had a partial response (PN volume reduction ≥20%)
• 12% D/C to adverse events
• Paronychia and rash most common

Slide courtesy of Dr. Michael Fisher; Weiss BS, et al. Neuro Oncol. 2018; McCowage GB, et al. J Clin Oncol. 2018.

Other MEK Inhibitors under Study for Inoperable PN with NF1
Cabozantinib—receptor tyrosine kinase (RTK) inhibitor
• Eligibility: ≥16 years old with NF1 and progressive or inoperable symptomatic PN
• Response: 8/19 PR (42%)
• Toxicity (most common)
•
•
•
•
•

Diarrhea (n=17)
Nausea (n=14)
Asymptomatic hypothyroidism (n=15)
Fatigue (n=13)
Palmar plantar erythrodysesthesia (PPE) (n=10)

Binimetinib
• Eligibility: 2 groups with NF1 and progressive or inoperable symptomatic PN, ages 1–17 and ≥18
• Response in children: 14/20 PR (74%) at 1 year
• Toxicity
•
•
•
•
•

Dry skin, rash, paronychia, cellulitis
Weight gain
Muscle weakness
Diarrhea, gastric hemorrhage
CPK increase
Slide courtesy of Dr. Michael Fisher; Weiss BS, et al. Neuro Oncol. 2018; McCowage GB, et al. J Clin Oncol. 2018.
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MEK Inhibition under Investigation for MPNST
SARC031 (Phase 2): NCT03433183
• Selumetinib + sirolimus
• Remain on treatment until progression or severe toxicity
• 2‐stage design
• 7 patients, with no further accrual if 0 of 7 respond
• If ≥1 of the 7 patients respond (CR, PR, or SD), accrue another 21 patients

• Primary objective: clinical benefit rate at 4 months (up to 6 months)
• Secondary objectives
• Define and describe toxicities
• Assess impact on intensity and pain interference, and correlate to changes in clinical,
imaging response, and progression
• PFS and OS
• Complete MPNST response at 15 months in 1 adolescent case report (Nagabushan)
Nagabushan S, et al. npj Precis Onc. 2021; ClinicalTrials.gov.

Selumetinib for NF1‐associated LGG
• Multiple studies ongoing comparing selumetinib to
carboplatin/vincristine for NF1‐associated low‐grade
glioma (LGG)
• 2 Children’s Oncology Group (COG) studies
• 1 National Cancer Institute (NCI) study

Fangusaro J, et al. Lancet Oncol. 2019; Clinicaltrials.gov.
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Case 1
• 34‐year‐old lady with LLE pain since she was a child
•
•
•
•
•
•
•

”growing pains"
Length discrepancy
Frequent UTIs as a teenager
Void 2‐3 times a night
Progressively worsening back and leg pain
Multiple courses of PT, without lasting relief
Pain management

• Café au lait spots, masses  Dx NF1
• Previous partial resections of NFs from RLE, sacral region

Case 1
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Case 1

Case 1
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Case 2
• 15‐year‐old boy with neurofibromatosis type 1
• Spontaneous mutation
• Diagnosed at six months of age by café‐au‐lait spots

• Usual state of health (USOH) until 15 years old,
right upper extremity (RUE) pain
• Progressed to severe constant RUE and shoulder pain
with numbness
• Subjective RUE weakness
• Decreased RUE muscle bulk

Case 2
Physical exam findings:
• Deltoid 3/5; biceps 2–3/5; brachioradialis 3/5; triceps
4/5; ECR/ECU/FCR/FCU 4/5; intrinsics 5‐/5
• Positive Tinel sign over the right brachial plexus
• Significant atrophy of deltoid, biceps, and the
supraclavicular fossa

ECR, extensor carpi radialis; ECU, extensor carpi ulnaris; FCR, flexor carpi radialis; FCU, flexor carpi ulnaris.
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Case 2

Case 2
• Brachial plexus neurolysis, resection of 6 benign
neurofibromas from C7, middle trunk, lateral,
posterior, and medial cords
• C6 through T1 laminectomies, resection of large
intradural benign neurofibroma 2 weeks later
• Improved balance, 5/5 RUE strength
• No pain
• Unable to void postoperatively  temporary foley
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Case 2

Case 2
•
•
•
•

Difficulty holding his pencil in school 3 months later
PT  weakness in the right arm and hand over 4 days
Limping more over the last week
Physical exam findings: deltoid, biceps, brachioradialis,
triceps 5‐/5; ECR/ECU 4/5; FCR/FCU 3/5; ED 1/5;
interossei 1/5; lumbricalis 0/5; FDP/S 1/5; and OP 0/5

ED, extensor digitorum; FDP/S, flexor digitorum profundus/superficialis; OP, opponens pollicis.
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Case 2

Case 2
•
•
•
•
•
•
•

Urgent staged resection
Malignant  C7 resected
Upper extremity strength unchanged from preop
Able to walk with assistance
Recurrent urinary retention
XRT 5940 cGY
3 months later  recurrent weakness, inability to
walk
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Case 2

Case 2
• Laminectomy and resection of
C2 MPNST
• Burning pain in extremities,
particularly legs
• Quadriparetic
• Gamma knife to site of C2 lesion
• Sudden ocular paresis
• Gamma knife to midbrain/IIIrd
CN tumor
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Case 3
• 44‐year‐old female diagnosed with NF1 as a child,
by cafe‐au‐lait spots
• USOH until about 6 weeks PTA  awoke with
sudden weakness in her left upper extremity (LUE)
• C7 nerve root intensely‐enhancing mass
• Involves the more inferior trunks divisions and
cord
• Central necrosis and caseation

Case 3
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Case 3
• Frozen section: high‐grade spindle set cell tumor,
c/w MPNST
• Through the posterior cord and middle trunk
• Invasion of the chest wall
• Firm, yellowish‐white, not mobile, not vascular
• Stimulation, with continued responses from flexor
carpi ulnaris, deltoid, biceps, and brachioradialis

Case 3
• Pelvic, inguinal, rectal metastases
• Doxorubicin ifosfamide + mesna  ifosfamide
neurotoxicity  received cycle 2 single‐agent doxorubicin
• May 2021, MRI  interval enlargement of retropectoral,
axillary, and supraclavicular masses
• June 2021  LUE forequarter amputation
• September 28, 2021  2nd‐line chemotherapy
gemcitabine/docetaxel + pegfilgrastim support
• October 2021  large lung and mediastinal mets, sepsis
• Palliative care
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