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Learning Objectives

A Recall basic anatomy, histology, and developmental
abnormalities of the skull base

A Examine tumors of theellaand contrast them with
histologically similar tumors of the head and neck

A Formulate a histologic and immunohistochemical approach to
epithelioid and spindle cell neoplasms of the skull base

A Examine molecular alterations in carcinomas and sarcomas
affecting the skull base
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Outline

A Skull base overview

A Developmental abnormalities

A Inflammatory lesions of the skull base

A Epithelial and epithelioid neoplasms of the skull base
A Mesenchymal neoplasms of the skull base
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Skull Base

A Complex anatomical region

A Rare neoplasms with
overlapping features

Staging and treatment
iImplications

Optimal patient care
facilitated by knowledge of
neuropathology and ENT
pathology
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Netter Atlas of Human Anatomyth&dition, 2022

Skull Base Anatomy Overview

A Divided into anterior, middle, and
posterior craniafossas

A Many foramina allowing passage
of nerves and vessels

A Embryologically complex, derived
from mesoderm and ectoderm,
Including development and
migration of neural crest cells

A Pituitary gland and related . . .
structures ;
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Normal Histology of the Skull Base and Related Anatomic Sites
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Developmental Abnormalities and Related Lesions of the Skull
Base




Nasal Glial Heterotopias and Glial Encephaloceles

Ablalrftf 3JItAFE KSUSNRUOU2LIAIL d6ayl ¢
I Etiology: thought to arise from entrapped, no@oplastic
neuroectodermal tissue and present at birth
I Locations: Nose and nasal cavity, facial region

I Clinical features: pediatric and adult patients presenting with a
mass, nasal obstruction, or n@pecific symptoms, such as
chronic sinusitis
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Nasal Glial Heterotopias and Glial Encephaloceles

A Histology: mature glioneuronal tissue and
floroconnective tissue, may include leptomeninges




Nasal Glial Heterotopias and Glial Encephaloceles

Abl alftf 3JtAlFf KSUSNRBUZLALF oayl
I Imaging critical to exclude connection to the central nervous system
(CNS), which would confirm a diagnosis of glial encephalocele,
requiring surgical attention to prevent cerebrospinal fluid (CSF)
leakage

I Overlapping molecular alterations (copy number variations of
chromosomes 16, 17, and 19) between glial heterotopias and
encephaloceles suggest a spectrum of disease (Gilani and
KleinschmidiDeMasters. ChildslervSyst. 2022)

I Treatment: Surgical excision for glial heterotopia, additional -." .,' .
craniofacial repair for glial encephalocele AANP




Eplderm0|d Cysts

Derm0|d Cysts RathkeCleft Cysts

Locations: cerebellopontine angle,
parasellaregion, and fourth ventricle
Histology: stratified squamous cyst
lining with granular layer, often keratin
debris

Locatlons predilection for m|dI|ne | ocation:sella

location, posterior fossa, and Histology: ciliated, columnar epitheliun
superotemporabrbital rim in periocular  with goblet cells (may attenuate)
examples (most common orbital mass in N
children) 9ot 7 e
Histology: stratified squamous cyst lining ' -

with adnexal structures, such as hair, @
sebaceous glands, and sweat glands AANI;\J/




Cholesteatoma

A Etiology

I Congenital: entrapped epithelial rests, S|m|Iar
to epidermoid cysts Y

' Acquired: trauma, associated with otitis mediz
(majority of examples)

A Location: middle ear

A Clinical features: odorous otorrhea, tlnnltus,f‘"
nearing loss

A Imaging shows local, bony destruction i

A Histology: keratinizing squamous epitheliung @t
with granular layer, keratin debris, and s O

variable inflammatory reaction

A Treatment: curettage, recurrences common#: - ##




Pitfall: Inflammation Associated with Cyst Rupture

A Cyst rupture can result in inflammatory reactions, including
robust histiocytic reactions and multinucleated giant cells

Ruptured Dermoid Cyst




Inflammatory Lesions of the Skull Base




Cholesterol Granuloma

A Etiology: foreign body reaction to blood and\im
lipid breakdown products TS RE R SR R

A Location: middle ear, mastoid, petrous N

A Clinical features: chronic otitis media, A VAR
trauma, hearing loss, tinnitus

A Imaging: welldelineated cystic lesion

A Histology: foreigribody giant cell reaction,
granulation tissue, cholesterol clefts

A Treatment: drainage




Invasive Fungal Rhinosinusitis

Mucorspecies with broad, ribbchke, aseptate hyphae and
rlght-angle branchlng
A Clinical presentation: rapid and aggressive W SR
Invasive fungal disease ~ .
A Common pathogendviucorspeciesAspergillus
species

A Risk factors: immunocompromised patients and %
uncontrolled diabetes mellitus

A Histology: tissue destruction, identification of
hyphal forms in vessels (angioinvasion) and
viable tlssue

antifungal therapy

A Progn05|s High mortality rate, ranging from33
80% Alkhateb et al. ArcPatholLab Med. 2021)




Challenges in Fungal Disease: Identification

A How good are we at correctly
identifying fungus?
I 10-year retrospective study
A 79% of fungal organisms correctly
Identified
A 21% of fungal organisms
misidentified
A 2 potential adverse outcomes
A (Sangoi. Am J. CliRathol 2009)

I Cultures or other ancillary testing
are needed for definitive fungal
identification




Challenges in Fungal Disease: Identification

> Am J Clin Pathol. 2009 Mar;131(3):364-75. doi: 10.1309/AJCPA3000ZSNISCY.

Challenges and pitfalls of morphologic identification
of fungal infections in histologic and cytologic

specimens: a ten-year retrospective review at a Conclusion: exercise caution to avoid possik
single institution : :
Inappropriate pharmacotherapy

Ankur R Sangoi 1, William M Rogers, Teri A Longacre, Jose G Montoya, Ellen Jo Baron, Niaz Banaei

Affiliations <+ expand
PMID: 19228642 DOI: 10.1309/AJCPIS000ZSNISCZ
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Challenges in Fungal Diseas$gozens

A Delay in therapy associated with poor
outcome

A Aggressive surgical debridement could
be harmful to the patient

A How good are we at identifying invasive
fungal rninosinusitis on intraoperative
consultation?

I 10-year retrospective studyAlkhatebet al.
ArchPatholLab Med. 2021)

A 90% of patients had at least 1 intraoperative
consultation positive for acute invasive fungal
rhinosinusitis

A 88.5% of positive cases were diagnosed on
intraoperative consultation

A 100% of negative specimens called negative
A Sensitivity: 88.5%
A Specificity: 100%

> Arch Pathol Lab Med. 2027 Jun 1;145(6):736-743. doi: 10.5858/arpa.2019-0696-0A.

Accuracy of Intraoperative Frozen Section in
Detection of Acute Invasive Fungal Rhinosinusitis
Rahaf Alkhateb ', Preethi Dileep Menon 1 Hamza Tarig 1 Sarah Hackman ', Alia Nazarullah T,
Daniel D Mais

Affiliations + expand
PMID: 33091928 DQI: 10.5858/arpa.2019-0696-0A
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Challenges in Fungal Disea$@ozens
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Positive for hyphal forms suspicious fducor
species in notviable/necrotic tissue, (highly)
suspicious for invasive fungal rhinosinusitis = -«
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Positive for invasive fungal rhinosinusitis,
suspicious foMucorspecies




Challenges in Fungal Disease: Nomasive fungal disease

aeO0Si2Yl X aCdzy3adza ol ff ¢
Clinical: Norspecific sinus symptoms

Imaging: sinus opacification, maxillary sinuses
most common

Histology: Dense accumulation of novasive

fungal hyphae

Allergic fungal rhinosinusitis

Clinical: longstanding chronic sinusitis
Imaging: sinus opacification

Histology: thick, allergic mucin with
degenerated/inflammatory debris, eosinophils,
CharcotLeyden crystals, and nenvasive fungal
organisms




base and temporal bone, most commonly
caused byseudomonas aeruginosa

I Gram negative bacteria that lives in water
and wet surfaces

A Associated with diabetes mellitus,
debilitation, immunodeficiency

A Histology: exuberant granulation tissue and
necrosis

A Treatment: systemic and local
antimicrobials, may be complicated by drug
resistance, surgery needed in refractory
cases
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Primary Lymphocyti¢dypophysitis

Rare, idiopathic condition thought to be#; AR LG
autoimmune ~ Ak At
Postpartum and pregnant women ' ‘ ¥ )

Nonspecific signs, symptoms, and
Imaging findings that may mimic

pituitary neuroendocrine tumors 2
(PitNETE y

-

Histology: lymphoplasmacytic infiltrate ?‘ £
Treatment may involve steroids and anteBaiEr
Inflammatory agents
Diagnosis of exclusion
I lgG4related disease
I Infection

I Granulomatous (panel d) and
xanthomatoushypophysitis

I Sarcoidosis
I Neoplasms
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Granulomatosis with Polyangiitis

A Necrotizing vasculitis of small and’
mediumsized blood vessels

A Anti-neutrophilic cytoplasmic
antibodies (ANCA), specifically
cytoplasmieANCA (ANCA) .
against proteinase 3 in most cases

A Clinical: usually adults, classic 5
Involvement of upper respiratory
tract, lungs, and kidneys

A Classic histologic triad: vasculitis,
granulomatous inflammation, and
YSONRaAa o0Z2FuSy
al 2y lfté€ YSONRaA
granular quality)

I Classic triad may not be seen

(particularly on limited
biopsies/fragments)




Extranodal NK/T CeII .ALym‘phoma o

EpsteinBarr Virus (EB\gssociated [ s
natural killer or cytotoxic -Eell v i
feYLK2YFS F2N¥Y$ Ni% :
Y)\Rf)\ys ANI ydzf 2 Y B
G yIA20SYGNRO f & w
Clinical: adults, male predominance, #sg#s
East Asia, Central and South
America, majority in head and neck,
particularly in nasal cavity

Histology: diffuse and angiocentric
growth of mediumto-large
neoplastic cells with irregular nuclei
as well as associated necrosis

Immunohistochemistry: typically,
CD3 and CD56 expressing cells with
positivity for cytotoxic molecules
(TIAL, granzyme B, and perforin)
and EBV demonstrable with in situ
hybridization

CD56

EBV ISH




