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DANGER: what clinicians need to know about 
aggressive head and neck cutaneous squamous 
cell carcinoma
The DANGER acronym is a simple, evidence- based aid to identify high risk squamous cell 
carcinoma

Non- melanoma skin cancer (NMSC) is the most 
common group of malignancies diagnosed 
worldwide.1 Two out of three Australians will 

develop at least one NMSC before the age of 70 years, 
with about five NMSC cases diagnosed annually per 
one invasive cancer of another type.2 NMSC ranges 
from common lesions such as basal cell carcinoma 
and cutaneous squamous cell carcinoma (cSCC), 
collectively termed as keratinocyte carcinoma, to 
rarer lesions such as Merkel cell carcinoma, atypical 
fibroxanthoma, dermatofibrosarcoma protuberans, 
microcystic adnexal carcinoma and angiosarcoma. 
The most common subtype is basal cell carcinoma, 
comprising 70– 75% of all lesions, followed by 
cSCC (20– 25%) and Merkel cell carcinoma (< 5%).1 
Exposure to ultraviolet radiation, particularly during 

childhood and adolescence, is the predominant 
aetiological risk factor for developing keratinocyte 
carcinomas. Therefore, a significant proportion 
of these malignancies develop on sun- exposed 
locations, such as the head and neck, trunk and 
extremities.3

cSCC is the most common keratinocyte carcinoma 
with metastatic potential, including perineural 
invasion (PNI).4,5 The head and neck is an 
anatomically complex region and the most common 
site of cSCC (70– 75%).3 Head and neck cSCCs are 
managed by a diverse group of clinicians, including 
general practitioners, dermatologists, otolaryngology 
head and neck surgeons, plastic and reconstructive 
surgeons, surgical oncologists, radiation oncologists 
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and medical oncologists in the advanced setting. 
Most patients are treated by local measures only, 
with excellent prognosis and low recurrence rates; 
however, a minority will develop advanced disease, 
which refers to large or invasive primary lesions and 
those that have metastasised to regional nodes or 
distant sites. Prognosis has improved substantially 
for patients with locally recurrent or regional 
metastatic disease through a multidisciplinary 
approach including surgery, adjuvant radiotherapy 
and systemic therapy. Although distant metastases 
have traditionally been considered incurable, this is 
rapidly changing with the introduction of immune 
check point inhibitors.6

In this perspective article, we aim to develop an 
evidence- based framework to assist clinicians 
recognise head and neck cSCC at high risk of 
progression to more advanced disease and provide a 
pathway for timely referral to appropriate specialist 
care.

Identification of high risk cutaneous squamous 
cell carcinoma

There are several clinical and pathological features that 
are associated with increased risk of metastases and 
recurrence.4,7,8 From a primary care perspective, it is 
important that high risk lesions are recognised early 
to minimise treatment- related morbidity and potential 
mortality associated with advanced cSCC. We 
therefore propose the use of the DANGER acronym as 
a simple, evidence- based aid for clinicians to identify 
high risk cSCC and trigger a prompt referral 
to appropriate specialist care for best practice 
management and improved outcomes.

The DANGER acronym is an abbreviation of 
i) depth of invasion/drugs, ii) anatomical site, 
iii) nerve involvement, iv) grade, v) extent, and 
vi) residual tumour (Box 1). This section of the 
article discusses relevant published literature to 
each high risk feature included in the acronym.

Depth of invasion/drugs

Depth of invasion is an established risk factor for 
developing regional metastasis. Risk is thought to 
be proportional to depth of invasion. For instance, 
a cSCC with more than 4 mm in depth of invasion 
is associated with increased risk of metastasis, 
with those invading the subcutaneous fat having 
a metastatic potential up to 46% (Box 2).5,9- 11 
However, the most reliable prospective data come 
from a study published in 2021 which reported 
that the rate of nodal metastases for the patients 
with a depth of invasion of 5 mm or greater was 
19.7% compared with 0% for the patients with 
a depth of invasion of less than 5 mm (P = 0.01), 
where the rate of nodal metastases in the patients 
with a depth of invasion of 10 mm or greater 
was 25%.11 Multiple guidelines concur that 
depth of invasion of more than 4 mm for cSCC 
is considered a high risk factor and, therefore, 
tumours with high depth of invasion need 
ongoing surveillance for nodal metastases.9,12

In addition, patients who are taking 
immunosuppressive drugs have a higher risk of 
developing cSCC, which is associated with an 
increasing duration of immunosuppression. NMSCs 
in this patient group are often more aggressive, 
manifesting as recurrent, multifocal or metastatic 
disease, and are associated with significant morbidity 
and mortality.7,8 This is particularly relevant in 
patients who underwent solid organ transplants, 
with an about 100- fold increase in risk of developing 
cSCC.13 With the increase in numbers and life 
expectancy of transplant recipients, the burden of 
disease in this patient group is likely to increase in the 
future.

Anatomic site

Most cSCCs develop on the sun- exposed head and 
neck. The mid- face accounts for 25% of all cutaneous 
malignancies, followed by the external ear and 
the surrounding skin.14 Systematic reviews of 71 
studies15 and 36 studies16 identified that lesions of 
the ear and lip had the highest risk of metastases 
compared with lesions from other sites. These 
findings were echoed by a large prospective study, 
which saw 26% of patients with lesions on the lip 
and 13% on the ear developing nodal metastatic 
disease,5 and by a retrospective cohort study,17 which 
found that lesions localised to the ear had three 
times the risk for nodal metastasis (Box 3). This is 
presumably due to the particularly high ultraviolet 
exposure to the ear and lip and their proximity to 
draining nodal basins.16,18

2 Macroscopic and microscopic histopathological images of 
cutaneous squamous cell carcinoma (cSCC)

Image (A): the macroscopic appearance of a cut surface of skin excised from the 
cheek. There is a central area of ulceration with an underlying grey- white firm tu-
mour. Image (B): highly infiltrative, poorly differentiated cSCC infiltrating through 
the dermis and the subcutaneous tissue. Haematoxylin and eosin stains are used, 
visualised in 100 × magnification. ◆
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Nerve involvement

Perineural invasion is an infrequent but clinically 
important phenomenon that may occur in patients 
with head and neck cSCC.19 The incidence of PNI in 
this patient group is estimated to be between 2.5% 
and 14%.20 PNI represents tumour extension along 
the perineural space occurring over months to years 
(Box 4). It may be associated with larger primary 
lesions, higher risk of recurrence and metastatic spread, 
and reduced survival rates.21 Most PNI are termed 
“incidental PNI” and involve small peritumoural 
cutaneous nerves, which are only identified through 
histopathological examination without symptoms at 
presentation. However, a small proportion of PNI are 
termed “clinical PNI” and reflect clinically evident 
deficits in the distribution of the involved nerve 
(most commonly the facial or trigeminal nerve) at 
presentation. The latter type portends a much poorer 
prognosis.20 This disease process is often clinically 
and histopathologically under- recognised.20,21 Patients 
with clinical PNI should be referred to an expert 
multidisciplinary team for further management, 
with strong consideration for referral in those with 
incidental PNI involving large (> 0.1 mm) or named 
nerves such as cervical branch of facial nerve or 
ophthalmic branch of trigeminal nerve (as opposed to 
small perforating branches at the end of named nerves).

Grade

Histological grading in cSCC can have a significant 
impact on assessing the risk of developing metastasis 
and death. cSCC may be graded as well differentiated, 
moderately differentiated, or poorly or undifferentiated 
according to the degree of cellular atypia histologically. 
A study with a median follow- up period of 2.4 years 

reported cure rates of 37% for poorly differentiated 
tumours, in comparison to cure rates of 59% and 88% in 
moderate and well differentiated tumours respectively.22 
A review echoed these findings, reporting a 33% risk of 
metastasis in patients with poorly differentiated cSCC.15

Extent of lesion

The extent of lesion in the radial dimension is a 
predictive factor for advanced disease, as many studies 
report a threshold size of more than 2 cm in which 
patients have an increased propensity to develop nodal 
metastasis (Box 3 and Box 5). For instance, a study 
examining 200 patients with cSCC found that 12.5% 
of patients developed metastatic disease. Of those 
developing metastatic disease, only 13% had lesion 
size smaller than 2 cm.23 In addition, a large literature 
review reported that the incidence of metastatic disease 
in cSCC was 30% in primary lesions larger than 2 cm, 
and 9% in primary lesions smaller than 2 cm.15 Extent of 
lesion of more than 2 cm is considered high risk by the 
AJCC cancer staging manual, 8th edition12 —  although 
less predictive compared with depth of lesion invasion, 
as supported by a prospective study in 2019.11

Residual tumour

About 30– 40% of patients with incompletely excised 
cSCC (ie, close/positive margins) will locally recur 
and have an increased risk of developing nodal 
metastasis. In contrast, cSCC with clear excision 
margins has excellent outcomes even compared 
with those with unreported margins.10 Obtaining 
oncological excisions margins in the head and 
neck can be challenging due to the proximity 
to structures important for maintaining form 
and function. Consequently, the management of 
inadequately excised lesions is debated in the 
literature with no clear consensus, but with the 
options including re- excision, local adjuvant 
radiotherapy, or close observation. In most cases, 
patients with inadequately excised cSCC should be 
recommended further treatment. Recent studies, 
however, have shown improved survival and 
reduced local recurrence rates in patients with head 
and neck cSCC with a histological margin of 4 mm 
or more.24,25

Referral to a multidisciplinary head and neck 
centre

Ongoing surveillance is recommended for patients 
with features outlined in the DANGER acronym, as 
they are more likely to develop recurrence and/or 
nodal metastases. At this stage, the acronym should be 
used as a clinical alert system; therefore, the threshold 
for referral should be based on individual patient 
risk. Strong consideration should be given to referring 
patients with multiple high risk factors, particularly 
in tumours with high depth of invasion or PNI on 
histopathological analysis. Future studies exploring the 
ranking of each feature and how the combination of 
different features increases risk would be worthwhile.

3 Clinical image of high risk ear cutaneous squamous 
cell carcinoma
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Patients who develop locally advanced disease, nodal 
metastatic disease and/or clinical PNI should be 
referred promptly. This can be especially challenging 
within the rural or regional setting, where access 
to expert care is often limited. It is therefore vital 
for primary care physicians to identify experts with 
whom they can closely collaborate. It has been the 
focus of our group at Chris O’Brien Lifehouse to 
develop a regional head and neck cancer access 
program, setting up satellite clinics staffed by experts 
to assist local practitioners when managing these 
challenging cases.

Conclusion

High risk head and neck cSCC, can be identified 
through the simple, evidence- based DANGER 
acronym. Patients who present with DANGER signs 
are more likely to develop locally recurrent disease 

with PNI, local metastasis to parotid and cervical 
nodes, and distant metastasis. Recognition and 
understanding of these high risk features are critical 
in triggering prompt referral to a high volume unit 
and expert multidisciplinary management to achieve 
best outcomes in patients with aggressive head and 
neck cSCC.
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