
Selected Cases in Non-Gynecologic Cytopathology: 
Inflammatory and Infectious Disease

Park City Anatomic Pathology Update
February 2021

Lesley C. Lomo, MD

Associate Professor

University of Utah Health Sciences Center/Huntsman Cancer Institute

ARUP Laboratories, Inc.



Disclosures

ÅI have no conflicts of interest to disclose.



Learning Objectives

¶Using a case-based approach, to review selected infectious and 

inflammatory/non-neoplastic conditions that may mimic malignant 

lesions radiologically  

¶To discuss some of the diagnostic challenges to rapid on-site 

assessment via aspiration or touch imprint cytology for these lesions

¶To review traditional ancillary techniques that may assist in the 

diagnosis of these entities in cytologic and small biopsy samples



Case 1

Å51-year-old male with a history of papillary renal cell carcinoma (pT2 
pN1, negative margins) s/p radical nephrectomy 2 years prior

ÅDeclined adjuvant systemic treatment

ÅRecent interval development of new multiple right lower lobe lung 
nodules suspicious for metastasis
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Fungal infection

ÅNo tissue sent for culture

ÅIntracellular forms which are GMS positive, focally Fontana-Masson 
positive, negative for Gram stain, mucicarmine and AFB

ÅMorphologic differential diagnosis includes Histoplasmaspp, Candidaspp, 
(less likely due to Gram negativity), capsule-deficient Cryptococcusspp(less 
likely owing to faint positivity for Fontana-Masson), and small form of 
Blastomyces

ÅMolecular testing attempted but non-diagnostic

ÅPatient is asymptomatic

ÅNo significant social or travel history

ÅInfectious disease consultation in progress



Point of the Spear: Tissue Procurement and the Utility 
of Rapid On-site Assessment (ROSE)

Å¢ƘŜ άŦǊƻȊŜƴ ǎŜŎǘƛƻƴέ ƻŦ ƳƛƴƛƳŀƭƭȅ ƛƴǾŀǎƛǾŜ ǘƛǎǎǳŜ ǇǊƻŎǳǊŜƳŜƴǘ ǇǊƻŎŜŘǳǊŜǎ
ÅRole of ROSE:
×Ensure adequacy of tissue via real-time feedback to proceduralist 

(minimize non-diagnostic rate, number of sites biopsied)
×Provide preliminary diagnosis/differential diagnosis
×Ensure appropriate disposition of tissue for
üDiagnostics
üPrognostics
üTheranostics
üClinical trials/research studies

ÅUse of fine needle aspiration vs. touch imprint cytology will vary with 
proceduralist and intended target



Selected Diagnostic Considerations in Lung Pathology
ClinicoradiologicPresentation Benign Malignant

Cavitary/cysticlesion Bacterial (aspiration) Squamous cell carcinoma

Fungal

Parasitic(echinococcosis)

Diffuse groundglass opacities Viral Adenocarcinoma,lepidicpattern

Pneumocystis jirovecii

Tissue Reaction

Granulomatous Fungal Metastatic seminoma

Mycobacterial Lymphoma

Sarcoidosis

Granulomatosis with polyangiitis

Amorphous extracellularmaterial Pneumocystis jirovecii N/A

Pulmonary alveolarproteinosis

Pulmonary amyloidosis



Infectious Disease Dx in Anatomic Pathology

Patient Populations
ÅImmunocompetent: community 

acquired, regional considerations

ÅImmunocompromised:
üHIV

üAutoimmune diseases treated with 
steroids

üTransplant patients

üOncologic patients ςchemotherapy

üOncologic patients ςimmunotherapy

Ancillary Testing
ÅMicrobiologic studies

ÅHistochemical stains

ÅMolecular assays
üFFPE (tissue or cell blocks): 

PCR/sequencing
üLimitations: 
VMay not be widely available
VPCR inhibitors in the specimen
VLow levels of fungal DNA
VMixtures of different fungal sequences



Criterion Candida spp. Aspergillus spp Mucorales
(Phycomycosis,
zygomycosis)

Cryptococcus spp. Coccidioides spp. Histoplasma spp. Blastomycesspp. Pneumocystis
jirovecii

Demographics Worldwide Worldwide Worldwide Worldwide North American
deserts

Americas, (Ohio, 
MississippiRiver 
Valleys)

North America Worldwide

Size (microns) 2-10 10-30 10-30 4-15 Spherule (15-60), 
endospores (1-2)

1-5 8-20 4-8

Shape Tear drop-shaped 45 degree acute angle 
branching

Broad, ribbon-like 
contour, irregular, 
right anglebranching

Round-oval, clear 
capsule

Spherical, refractile Oval, intracellular or 
extracellular due to 
cellularrupture

Spherical, double-
contoured wall

Cup-shapedcysts

Budding Pseudohyphae Septated hyphae Broad, non-septated
hyphae

Narrow based with 
thick capsule

Endospores Single, narrow Broad-based N/A

Associated tissue 
response

Respiratoryspace 
colonization; tissue 
invasion

Tissue/vascular 
invasion,άŦǳƴƎǳǎ ōŀƭƭέ

Tissue/vascular
invasion

Granulomatous Necrotizing 
granulomatous 
inflammation

Granulomatous Neutrophilic, 
granulomatous 
inflammation

Minimal;
intraalveolar
material

Pap Stain Cyanophilic Cyanophilic Cyanophilic Pale, cyanophilic Orangeophilic Dark outline Blue-green Not visible (in 
proteinaceous
material)

DQ stain Dark blue to purple Variable Poor Blue to purple Colorless or light blueDark blue Pale blue Negativeimages

Selected special 
stains

GMS+, PAS- GMS+, PAS+ GMS +/-, PASpoorly + GMS, mucicarmine PAS, GMS GMS, PAS GMS, PAS GMS+, PAS-

Molecular studies PCR & sequencing on 
FFPE

PCR on FFPE PCR on FFPE PCR & sequencing on 
FFPE

PCR & sequencing on 
FFPE

PCR & sequencing on 
FFPE

PCR +/- sequencing 
on FFPE

PCR on FFPE

Adapted from Powers, 1998, Allison et al. 2018, and
Cibas& Ducatman, 5th Ed. 2021

Squamous metaplasia 
adjacent to fungus ball
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Fungal Infection - Special Stains

Stain Interpretation Benefits Limitations

GMS Organisms: black
Background: green

Highlights all fungi, 
including Pneumocystis

Dirty background staining 
can obscure organisms

PAS Organisms: red/pink
Nuclei: blue

Positive in most fungi Suboptimal for Mucorales

Fontana Masson Pigment: black
Nuclei: red

Positive in pigmented 
filamentous fungi, 
Cryptococcus spp.;

Variability in staining; can 
stain hyaline fungi non-
specifically

Mucicarmine Mucin: red; nuclei: black; 
Background: yellow

Positive in Cryptococcus 
spp. Capsule

Dirty background and 
light staining can hamper 
interpretation

Allison et al. 2018



Case 1: Take Home Points ςFungal Infection

ÅKnowledge of patient background including immune status, systemic 
treatment with steroids or anticancer agents and basic radiologic 
characteristics of the targeted lesion is critical

ÅEmploying ROSE and having a low threshold to consider tissue 
allocation for microbiologic studies are major assets in the diagnosis 
of infectious disease in small biopsies

ÅTraditional morphologic analysis and histochemical stains remain 
foundational tools in morphologic detection of infectious disease

ÅMolecular testing offers promise in rapid analysis from FFPE but bears 
limitations



Case 2

Å43-year-old female initially presented with persistent abdominal pain

ÅImaging studies revealed ascites and findings concerning for 
peritoneal carcinomatosis and associated pelvic mass

ÅGiven the strong concern for malignancy, omental and peritoneal 
biopsies with intraoperative frozen section assessment was requested 
with no malignancy identified



FNA pelvic
mass



FNA pelvic
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FNA pelvic
mass; clinical 
concern for 
infection 
directed 
submission of 
material for 
cultures



Biopsy omental
mass



Biopsy omental
mass



Case 2: Peritoneal Infections Mimicking 
Carcinomatosis

ÅPelvic inflammatory disease (less than 15% of acute cases are not 
sexually transmitted)

ÅPelvic/peritoneal actinomycosis

ÅPeritoneal tuberculosis



Case 3

Å24-year-old male presenting with facial and bilateral orbital edema

ÅMRI showed an ill-defined abnormal enhancement of the left 
retromaxillaryfat pad, lacrimal gland



TP of CNB
Left face



TP of CNB
Left face



CNB
Left face


