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Abstract

Backgrounds

Surgery is the primary treatment for patients with recurrent head and neck cutaneous
squamous cell carcinoma (cSCC) who have previously been treated by definitive surgery and
radiotherapy. There is limited published data to direct management and the role of
immunotherapy is currently under evaluation.

Methods

This was a retrospective study of patients with at least stage Ill recurrent head and neck
cSCC previously managed by definitive surgery and radiotherapy.

Results

30 patients met the inclusion criteria. 87% were male and the median age at the time of
surgery was 79 years. After salvage surgery, 7% developed local recurrence and 43%
regional or distant failure. The 2-year overall survival and disease-free survival were 45%
(95% Cl:24-64) and 11% (95% Cl:1-34), respectively. Advanced age was associated with a
higher risk of overall mortality (P<0.05).

Conclusion

Patients with recurrent head and neck cSCC in the setting of previous radiotherapy have
high recurrence rates with poor survival justifying consideration for treatment with anti-PD-

1 immunotherapy strategies.
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Introduction

Non-melanoma skin cancer (NMSC) is the most common type of cancer worldwide (1).
Cutaneous squamous cell carcinoma (cSCC) represents the second most common type of
NMSC and mostly arises in sun exposed areas of the head and neck (2). It is prevalent
amongst Caucasian populations and particularly those with fair complexion (1). Resection is
the definitive treatment of choice and adjuvant radiotherapy has been shown to improve
outcomes in cases of advanced primary disease or where there is regional lymph node
involvement (3).

The rate of local recurrence of ¢cSCC ranges from 0.5-75% depending on tumour stage (4). In
a population of patients with head and neck cSCC with predominantly advanced regional
disease, the 5-year disease-free survival rate was 67% (5). For patients with recurrent
disease, surgical approaches may be necessary but often present technical challenges and
will vary depending on the site and extent of disease (6). Salvage surgery is associated with
a high risk of complication and should only be offered if the tumour is completely resectable
(4, 6). Major reconstruction is frequently required as part of a multidisciplinary approach.
Regional recurrence in the setting of previous lymphadenectomy requires careful evaluation

of the potential for further surgery (7).
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There is limited data describing the management of these patients. We describe our
experience highlighting patient outcomes as increasingly effective systemic therapies for
recurrent and metastatic cSCC, specifically anti-PD-1 immunotherapy, become available.
This study aimed to investigate demographics, treatment and outcomes in patients who had
previously received radiotherapy and underwent salvage surgery for recurrent cSCC of the
head and neck.

Methods

Participants

This was a retrospective review of all patients who underwent salvage surgery for at least
T3NOMO or at least TON1MO (AJCC 8t edition) recurrent ¢SCC of the head and neck between
July 2014 and July 2017 (supplementary figure 1) (8). Patients were identified from the
master patient index and Division of Radiation Oncology database. Only patients who were
managed with curative intent were eligible. All patients were adults (aged 18 years or older)
and met the following eligibility criteria 1) cSCC of the head and neck; 2) previous post-
operative radiotherapy to the head and neck region; 3) surgically resectable stage Ill or IV
disease without evidence of distant metastases based on preoperative positron emission
tomography (PET) scan. The mean potential follow-up (I.e mean follow-up of those who
survived) was 21-months. Ethics approval was obtained from the Peter MacCallum Cancer
Centre Human Research Ethics Committee (17/203R).

Procedures
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Patient demographics included: age, gender, length of hospital stay, type of recurrence
(local, regional or both) and immunosuppression. Patients with a documented
haematological malignancy, pharmacological immunosuppression, organ transplant or
human immunodeficiency virus (HIV) were defined as being immunosuppressed. Tumour
characteristics included: pathology characteristics, closest margin, the presence of
perineural invasion (PNI) or lymphovascular invasion (LVI), tumour thickness and diameter,
grade and the presence of satellite lesions. The number of neck levels dissected, the
presence of extra capsular extension (ECE), the number of positive nodes and in-hospital
post-operative complication rates were also collected. Complication data included wound
breakdown, bleeding, infection, perioperative venous thromboembolism, return to theatre
or death. All complications were then reclassified based on the Clavien-Dindo scale (9).
Treatment and outcomes included type of salvage surgery, use of post-operative
radiotherapy, overall survival and recurrence rates after salvage surgery.

Data analysis

Patient data was summarised using standard descriptive statistics. For categorical variables,
frequencies and percentages were reported. For continuous variables, mean and standard
deviation (SD) or median and interquartile ranges (IQR) were provided. Kaplan Meier
Survival curves were calculated for overall survival (time from salvage surgery to death) and
disease free-survival (time from salvage surgery to local, regional or distant recurrence or
death). Kaplan Meier Survival curves were compared with the log-rank test and a P-value of

<0.05 was considered significant. All analyses were performed using Stata (version 13).
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Results

Patient demographics

A total of 30 patients underwent salvage surgery for recurrent cSCC of the head and neck
(table 1 and supplementary figure 2). The common sites of disease were the scalp (17%),
ear (17%), peri-orbita (10%) and cheek (10%). Other sites included the mandible, nose,
brow/forehead and parotid region.

Treatment

The commonest procedure performed was salvage neck dissection/parotidectomy (40%) or
both local excision and neck dissection/parotidectomy (37%) (table 2). Among the patients
who underwent local resection only (23%), over half (58%) had an involved margin (table 2).
Whilst elective neck dissections were offered in some patients with NO disease each patient
was assessed on a case-by-case basis with all surgical plans discussed at a multidisciplinary
team meeting (MDM). For the seven patients who underwent local excision without
elective neck dissection, all were free of neck disease on pre-operative PET scan and were
deemed to be low risk for occult metastasis based on previous tumour pathology and
primary tumour site; thus elective neck dissections were not performed on these patients
(10). Of the five patients with both local and regional recurrence none had an involved

margin.

Post-operative care and outcomes

This article is protected by copyright. All rights reserved.



The median length of hospital stay after salvage surgery was 5 days and most patients (63%)
had further radiotherapy after salvage surgery (table 3). .Patients were discussed at our
centre’s MDM and previous radiotherapy doses/fields reviewed in conjunction with post-
operative pathology. Radiotherapy would be offered in cases where further treatment was
indicated and deemed feasible. Overall there were five patients who sustained a post-
operative complication (17%). Two patients (7%) died as result of a post-operative
complications; one due to an in-hospital cardiovascular complication in the context of
pneumonia 12 days after surgery and the other due to a tension pneumocephalus
secondary to an iatrogenic anterior cranial fossa defect. The 2-year overall survival and
disease-free survival were 45% (95% Cl:24-64) and 11% (95% Cl:1-34), respectively. The
median overall survival was 21 months and median disease free-survival 11 months (figure
1). Factors associated with overall survival are summarized in supplementary table 1.
Increased age significantly increased the risk of overall mortality however gender, involved
surgical margins, PNI, disease stage, further radiotherapy and immunosuppression showed

no significant associations (supplementary table 1).

Discussion

This study provides a comprehensive analysis of patients who have undergone salvage
surgery for recurrent cSCC of the head and neck. This study which describes patient
experience in an era when there is no effective systemic therapies for recurrent ¢SCC

confirms the poor survival of these patients with significant perioperative morbidity and
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mortality. We were unable to address the functional and cosmetic morbidity of salvage

treatment but anecdotally it is known to be significant.

Other relevant studies

Although there is extensive literature about treatment outcomes in patients with recurrent
mucosal head and neck SCC, there is limited data about recurrent ¢SCC (11, 12).

Dean et al investigated a cohort of 72 patients with stage Ill or IV recurrent cSCC of the head
and neck, although these included patients without a history of radiotherapy. The mean age
(71 years) and proportion of males (85%) were similar to those in our study, although our
cohort included more patients with stage IV disease; 30% in this study vs. 11% in their study
(2). Our study also had a higher proportion of immunosuppressed patients (30% vs. 14%).
Dean et al found a two-year disease-free survival of 62% and there were non-significant
trends towards worse outcome in patients with age greater than 65 (p=0.34), male gender
(0.06), immunosuppression (p=0.22) and previous radiation (p=0.4). Clear surgical margins,
post-operative radiotherapy and PNI had no significant impact on mortality (2). Sun et al
reported a median survival of 26-months for nine patients who underwent salvage surgery
for recurrent cSCC in the setting of previous radiotherapy of the head and neck (13). These
findings reinforce the notion that outcomes after salvage surgery are markedly worse when
compared with those after treatment for primary disease.

It is well established that outcomes in patients with advanced cSCC of the head and neck are

significantly improved with multimodal treatment in the form of surgery and adjuvant
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radiotherapy (14, 15). However, in most cases of recurrent cSCC further radiotherapy may
not be an option. In our study, 63% of patients were able to have further radiotherapy,
which is similar to previously published rates for patients undergoing surgery for clinically
advanced recurrent disease (2). However, these recurrent tumours already display a degree
of radio-resistance, which may explain the poor outcomes after radiotherapy in our cohort.
Rates of adjuvant treatment for primary cases of head and neck SCC are usually much
higher. In a retrospective study of 167 patients by Veness et al with ¢SCC of the head and
neck involving regional lymph nodes, 87% had adjuvant radiotherapy (14). Of the patients
from this study that did have multimodal treatment, freedom from locoregional relapse and
5-year overall survival rates were 80% and 50%, respectively (median follow-up of 64
months) (14). Porceddu et al also demonstrated similar results in their study with a 2-year
freedom from locoregional relapse rate of 88% in a cohort of 157 patients who underwent
local resection and post-operative radiotherapy for high risk ¢SCC of the head and neck. The

2-year overall survival rate was 88% (5).

Implications for treatment and future research

It is likely that the reasons behind poorer outcomes in patients who undergo salvage surgery
are multifactorial. More advanced disease at presentation, radio-resistance, higher rates of
post-operative complication and a reduced capacity for further high dose radiotherapy are
all likely contributors. Previous studies in patients with recurrent ¢SCC have demonstrated a

greater proportion of larger tumours with deeper invasion and greater likelihood of PNI or
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LVI suggesting radiotherapy is less likely to work with increasing tumour burden (2, 16, 17).
Extensive surgery is also often required with complex reconstruction techniques and longer
operating times, which is at least partly responsible for the high complication rates. These

issues are also exacerbated by the fact that these patients tended to be elderly (2, 16, 17).

The demonstration of practice changing results for immune checkpoint inhibitor therapy in
solid tumours, and its association with immunosuppression and a high mutational burden
prompted investigation in cSCC (18, 19). In a phase | study and subsequent phase Il trial of
the anti-PD-1 agent cemiplimab in ¢SCC in immunocompetent patients, durable responses
were observed in approximately half the patients (20). In a subsequent report of 78
patients with locally advanced disease (no regional or distant metastases), the investigator
determined objective response rate was 53% and by central review 44%. 63% had durable
disease control defined as no evidence of progression >105 days. Median overall survival
and progression free survival had not yet been reached at a median follow-up of 9.3 months
(range 0.8 — 27.9), with estimated 12-month progression-free probability of 58% and overall
survival of 93%. Interestingly the response rate appeared to be lower in patients who had
>2 surgical procedures in the same location. Moderately severe immune mediated adverse
events (grade 3 and higher) were seen in 10% patients (21). Based on this data anti-PD-1
therapy should be strongly considered for immunocompetent patients with recurrent local
and/or regional cSCC which may be unresectable or where salvage surgery is deemed

unlikely to be curative. In addition, promising results have been reported with neoadjuvant
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therapy (22). The incorporation of immune checkpoint inhibitors into the management of
locoregionally advanced recurrent cSCC is likely to change treatment paradigms for
immunocompetent patients. However, there remains a significant unmet need for
immunocompromised patients with advanced SCC. The efficacy and tolerability of anti-PD1
therapy in immunocompromised patients with SCC is unproven, although trials are
underway (NCT04242173). Current and future trials will help further define the optimal use

of immune checkpoint inhibitors in recurrent cSCC.

Limitations

The limitations of this retrospective study were primarily related to the rarity of this
condition and the heterogenous nature of recurrent cSCC in the head and neck. Whilst all
eligible patients were included in our study, cases of advanced stage recurrent cSCC in the
setting of previous radiotherapy were infrequent. This impacted the ability to perform
direct comparisons of patient groups and identify risk factors for mortality and recurrence.
Nevertheless, cSCC is a significant problem in Australia with a combination of high ambient
ultraviolet levels, outdoor lifestyle and a genetically susceptible Caucasian population.
There is a potential for referral bias in this study, but these cases are complex and require
multidisciplinary input from a variety of health practitioners leading to centralisation of

referral and management.

Conclusion
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This paper provides a descriptive analysis of demographics and outcomes after salvage
surgery for advanced recurrent cSCC of the head and neck. It highlights the over
representation of older males in this patient population, as well as high mortality and
recurrence rates despite radical surgery. Given these poor outcomes, immunotherapy
should be considered as a treatment option in immunocompetent patients and future
research should aim to evaluate the role of evolving therapies, including anti-PD-1 therapy,

and how they may be integrated into the care of these patients.
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Table 1. Demographics

Characteristics All patients (n= 30)
Gender

Male 26 (86.7%)

Female 4 (13.3%)
Age

Median (IQR)- years 79 (72, 85)
Mean potential follow-up#

Mean (£SD)- months 21.2 (11.8)
Type of recurrence at presentation

Local recurrence only 12 (40.0%)

Regional recurrence only 13 (43.3%)

Local and regional recurrence 5(16.7%)

Stage of disease at presentation
11 21 (70.0%)

vV 9 (30.0%)
Immunosuppressiont

Yes 9 (30%)
Previous radiotherapy#

Median dose (IQR)- Gy 55 (50, 60)

tDocumented haematological disease, pharmacological immunosuppression, organ
transplant or HIV ¥Missing data for n= 4 ¥Includes patients who survived only (n=15)
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Table 2. Treatment

Characteristics

All patients (n= 30)

Surgery type
Local excision only
Neck dissection or parotidectomy alone
Local excision + neck dissection/parotidectomy
Closest tumour resection margint
Involved
Not involved (20.1mm)
Tumour thicknesst
Median (IQR)- mm
Mean (+SD)- mm
Extra Nodal Extension (ENE)%
Yes
Number of nodes dissected$
Median (IQR)
Number of positive nodes$§
Median (IQR)
Perineural invasion (PNI)
Yes
Lymphovascular invasion (LVI)
Yes
Differentiation
Well
Moderately

Poorly

7 (23.3%)
12 (40.0%)
11 (36.7%)

7 (58.3%)
5 (41.7%)

20.0 (10.0, 25.0)
18.9 (+10.1)

7 (38.9%)

17.5 (14, 31)

0.5 (0, 1)

11 (36.7%)

8 (26.7%)

0

10 (35.7%)
18 (64.3%)

tLocal recurrence cases only (n= 12), ¥Locoregional and regional recurrence cases only (n= 18 cases),

§Locoregional and regional recurrence cases and 4 local recurrence only cases that underwent

elective neck dissection (n=22)
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Table 3. Post-operative care and outcomes

Characteristics All patients (n= 30)

Adjuvant treatment ™
Further radiotherapy 17 (63.0%)
Chemotherapy 3(12.5%)
Length of stay
Median (IQR)- days 5(4,7)
Mean (+SD)- days 8 (£8)
Post-operative complication
Clavien-Dindo grade lllb 3(10.0%)
Clavien-Dindo grade V 2 (6.7%)

Recurrence after salvage surgery

Any recurrence¥ 15 (50%)

Locoregional recurrence only 12 (40%)

Distant recurrence only 3 (10%)
Deceased

Yes 15 (50.0%)

tdata missing for n=3 (radiotherapy) and n= 6 (chemotherapy), ¥Local, regional and/or
distant failure after salvage surgery
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