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…or when the proper histological diagnosis
dramatically changes the course of treatment…..

Clinical and morphological
mimics of H&N cancer



74 year old man, 
• 6 months earlier: severe

dysplasia of the left vocal
cord. 

• Now presenting with 
ulceration and thickened
mucosa of left vocal cord, 
suspicious for carcinoma.

CASE 1







Fungal infection of the vocal cordPAS



Requires oral treatment, it 
doesn’t disappear spontaneously

Risk factors:
Steroid inhalation 
Diabetes
Immunosuppression



Case 2

• 44 year old woman, tumor in the 
left ethmoid and maxillary sinus 
destroying the base of the orbit
and growing into the brain







PASGOMORI silver staining



Allergic mucin that contains
relatively few fungal hyphae



Allergic fungal sinusitis (AFS)



What everybody needs to know about AFS

AFS has been found to be analogous in 

several ways to allergic
bronchopulmonary aspergillosis (ABPA)

Localized hypersensitivity response

to the presence of small numbers of 
non-invasive fungi

Treatment: 

Postoperative oral corticosteroids

and aggressive antiallergic
therapy

Key to the diagnosis: the tidelines!



Case 3

• 51 year old man, tumor in 
the right ethmoid and 
maxillary sinus

Frozen section from the lesion



Allergic fungal sinusitis (AFS)



Fungi in the sinonasal region

• Fungus ball / mycetoma
• Severe chronic inflammation, few eosinophils

• Allergic fungal sinusitis
• Destructive, can mimic tumor on the CT scan

• small numbers of fungal hyphae, massive eosinophilia

• Invasive
• acute fulminant fungal sinusitis, immunocompromised

patients, high mortality

• chronic invasive and chronic granulomatous sinusitis, 
immunocompetent persons in endemic areas



Necrotic tissue with invasive fungi, visible on HE in frozen section



Be specific with your diagnoses



Case 4 

• 50 year old male, smoker

• Pain in the left side of the neck and in the left ear for 
one month

• Headache

• Possible B-symptoms



•Clinical work-up 
• Enlarged left palatinal

tonsil
• Suspicious lymph nodes in 

the left side of the neck, 
level 2/3

•Planned investigations
• FNA of the lymph nodes
• MR-scanning of the H&N
• Biopsy of the left tonsil 



FNA from the lymph node: lymphoid
hyperplasia, no  signs of malignancy.



MR scan showed a 9 cm large tumor 
involving the left palatine tonsil and 
the parapharyngeal region

Multiple lymph nodes on the left
side of the neck, suspicous for 
metastatic disease



Frozen section from the left palatine tonsil

Ulceration, no signs of malignancy



More biopsies for frozen section from the left tonsil



Looks like inflammation, wait for the immunostains, don´t remove more!



…more biopsies for FFPE section from the left tonsil







Note the dominance of plasma cells.
No light chain restriction



Plasma cells and hyperplastic endothelium





IHC for spirochetes
Polyclonal AB, from BioCare







Final diagnosis: Primary syphilis



Case 5

• 34 year old male with enlarged, visible cervical lymph nodes 
bilaterally for the last 4 months.

• ENT investigation: negative for primary tumor in the H&N region

• Ultrasound: multiple round lymph nodes, no visible hila

• FNA: Mixed population of lymphoid cells, not suspicious for 
malignancy

• Clinical diagnosis: Suspicious for malignant lymphoma

• Next step in the work-up: removing a lymph node for histology





The anaestesiologist noticed an ulcer on the right 
palatine arch

Frozen section of a biopsy from the right palatine arch

FD: Benign



FFPE biopsy







IHC for spirochetes









IHC for spirochetes



Primary syphilis



Case 6

• 50 year old women with enlarged lymph nodes in the neck and in the 
groin, and general symptoms: fatigue and fever

• FNA from the lymph nodes from both site: Non-neoplastic, consistent
with reactive lymphoid hyperplasia

• Biopsy from an ulcer on the mucosal side of the right cheek one year
earlier from a dentist, originally not investigated for spirochetes



The ”old” biopsy from the cheek





Note the granulocytes, both neutrophils
and eosinophils are present 



IHC for spirochetes





Follow-up information

• All three patients were seropositive for syphilis
• Two had primary syfilis

• One probably had latent syfilis

• None of them were HIV positive

• All were treated with penicillin i.m. and recovered



Sir William Osler: “He who
knows syphilis, knows medicine.”

There is considerable variation in 
the clinical presentation and
the histological pattern of syphilis



Serology
Dark-ground microscopy
Special stains of tissue sections

Warthin-Starry
Immunohistochemistry for spirochetes

PCR based T. pallidum DNA test

The laboratory diagnostics of syphilis



How to interpret the immunohistochemical 
staining for spirochetes?
• The immunohistochemical staining for spirochetes is not specific for 

T. pallidum

• It reacts with:
• All kind of treponema species , pathogenic as well as non-pathogenic

• All kind of Borrelia species

• Some Gram neg. or pos. bacteria



The morphology of the specimen, the form and 
the location of the microorganism is crucial

• Morphology: endothelitis, prominent perineural 

and perivascular plasma cell infiltrate

• High load of thin, corkscrew shaped organisms in 
the lower half of the epithelium and in the 
submucosa between lymphocytes and in vessel
walls

• Spirochetes on the oral mucosal surface: part of the 
oral bacterial flora
• Treponema vincentii, T. mikrodentium, T. makrodentium, 

T. mucosum



72 year old male, ulcer on 
the side of the tongue



IHC for spirochetes



The spirochetes are located at the top of the epithelium, 
they are not present in the submucosa



Only pathogenic treponema species can be found in 
the deeper part of a biopsy and in the vessel walls



Number of cases of syphilis in Denmark with known mode of transmission

All cases
Men infected by men
Men infected by women
Women

https://www.ssi.dk/sygdomme-beredskab-og-
forskning/sygdomsovervaagning/s/syfilis-2017



Number of registered cases of syphilis in DK, 2016 and 2017



Figure 36. Primary and Secondary Syphilis — Rates of 
Reported Cases by Region, United States, 2008–2017

Source: https://www.cdc.gov/

Incidence in Denmark



Curr Epidemiol Rep. 2018 March ; 5(1): 24–38. doi:10.1007/s40471-

018-0138-z. 

An Update on the Global Epidemiology of Syphilis Noah Kojima1 and 
Jeffrey D Klausner1,2 

1David Geffen School of Medicine, University of California Los Angeles, 

Los Angeles, 90095 2Fielding School of Public Health, University of 
California Los Angeles, Los Angeles, 90024 

Abstract 

Purpose of Review—Syphilis continues to cause morbidity and 

mortality worldwide. While syphilis infection is easily identifiable

and treatable, rates of syphilis infection continue to increase

among select populations in high-income countries and remain

at endemic levels in low- and middle-income counties. 

The reason: better treatment for HIV, people forget about safe sex…



Because the word is changing – think about syphilis



Case 7

• 80 year old woman, non-healing ulceration of the gingiva
(with underlying necrotic bone ) after tooth extraction





CK5







?

Is it a regenerative phenomenon? 
Is it a highly differentiated squamous cell carcinoma?



Necrotic bone

No previous radiation treatment of the H&N region



What the clinician didn’t tell us…

The patient had disseminated breast cancer with bone 
metastases and also received treatment to prevent
hypercalcaemia and bone resorption with

bisphosphonate

maybe he didn’t know it either…



• Bisphosphonates (BP) are synthetic pyrophosphate analogues
for the treatment of bone resorbing diseases such as 
osteoporosis, multiple myeloma, and bone metastases

• Bisphosphonates inhibit bone resorption by being selectively
taken up and adsorbed to mineral surfaces in bone, where they
interfere with bone-resorbing osteoclasts

• Non-nitrogen containing bisphosphonates:  
• etidronate and clodronate

• Nitrogen containing bisphosphonates – not metabolized, long 
lasting effect:  
• pamidronate, alendronate, risedronate, ibandronate and zoledronate



Pamidronate (Aredia) and zoledronate (Zometa) induced
avascular necrosis of the jaws: a growing epidemic
Robert E Marx,
J Maxillofac Surg. 2003; 61: 1115– 1118.

Osteonecrosis of the jaws associated with the use of 
bisphosphonates: a review of 63 cases. Ruggiero, SL, Mehrotra, 
B, Rosenberg, TJ, Engroff, SL.
J Oral Maxillofac Surg. 2004; 62: 527– 534.

No medical treatment without adverse drug reactions….



The clinical presentation

• Painful, exposed, avascular bone in the mandible, in the maxilla or both

• The presentations simulate dental abscesses, “tooth aches,” denture
sore spots, and osteomyelitis.

• Removal of painful teeth is often the initiator of the exposed non-
healing bone

• 20% are spontaneous



Why is the jaw the primary site for 
bisphosphonate-related osteonecrosis?

The jawbones are the only bones in the skeleton exposed to the 
external environment, via the teeth, which frequently have periodontal
inflammation, dental abscesses, root canal treatments, and other
pathologies that increases the demand for and the rate of bone 
turnover. 



Osteoblasts

Osteocyte

Terminal cell, life span ca. 150 days. 
It maintains the mineral matrix

Releases cytokinesInduces premitotic osteoblasts to differentiate
into active bone-forming osteoblasts

The homeostatic cycle
of the bone

When it no longer can maintain
the mineral matrix which
surrounds it, microfractures
develop

Osteoclast
Resorbs non-vital bone



Additional risks for developing medication-induced osteonecrosis

• dental extraction

• oral bone-manipulating surgery

• ill fitting dental appliances

• intraoral trauma

• glucocorticoid use

• diabetes

• alcohol abuse

Medicaments related to 
osteonecrosis

Antiresorptive agents:
bisphosphonates
denosumab

Anti-angiogenic agents:
bevacizumab
sunitinib



Is it a new phenomenon?

A match factory worker with phossy jaw, 1899

The “phossy jaw” epidemic , an occupational

disease in match-making factories, 1858-1906

Workers who were exposed to heated fumes

containing yellow phosphorous,” the key ingredient

in “strike-anywhere” matches developed painful

exposed bone in the mouth, swelling, debilitation,

and a reported mortality of 20%



Yellow phosphorus has a simple chemistry of P4O10, when combined with 
H2O and CO2 from respiration and with common amino acids, such as lysine, 
bisphosphonates almost identical to alendronate and pamidronate result.

Thus, the cause of phossy jaw in the late 1800s was
actually bisphosphonate-induced osteonecrosis of the jaws

http://the-east-end.co.uk/tag/east-end/



Not only in the jaw…

• Atypical femoral fractures

• Involvement of the auditory canal

Br J Haematol. 2006 Jan;132(1):114.
Bisphosphonate-associated osteonecrosis of the auditory canal.
Polizzotto MN, Cousins V, Schwarer AP.

Journal of Craniofacial Surgery. 24(6):2218–2220, NOV 2013
DOI: 10.1097/SCS.0b013e3182a24846
Publication Date: 2013/11/01
Bisphosphonate-Associated Osteonecrosis of the External Auditory Canal
Mohammad Kharazmi;Pär Hallberg;Gunnar Warfvinge;







What is the significance of this rare phenomenon
for the pathologist?

• In patients with malignancies who are treated with bisphosphonates, 
the overall prevalence of necrosis of the jaw is about 5%.

• The risk of developing osteonecrosis associated with regeneration 
and / or implant placement in patients with benign bone diseases is 
low, but it exists and should not be underestimated. (0,001-0,4%)
• Especially, if the duration of treatment with BP is greater than 3 years, and if 

the patient is under therapy with systemic corticosteroids.

Patients receiving bisphosphonates in Denmark (5.6 million inhabitants):
6-8.000 patients treated for malignancies, BP given i.v. 1-4 times a year
92.000 people treated with BP for osteoporosis

Commonly prescribed medication, the risks and side effects of BP should be better known.



The reactive epithelial proliferation and the regenerative changes
of the gingiva can mimic squamous cell carcinoma









Regeneration: The squamous epithelium is in direct
contact with the bone without interposition of stroma

The mature cells face the bone, the
basal cells are in an ”off bone” position 



Ki67



Squamous cell carcinoma invading the bone:
Note the interposition of stroma between the bone and the islands of squamous epithelium





The basal cells are on the outside, facing towards the bone



Approx. 300 registered cases of medication-induced osteonecrosis in the 
Copenhagen ONJ cohort

Only few required a biopsy

One case with simultaneous squamous cell carcinoma of the hard palate/ gingiva


