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GENERAL DISCUSSION
The studies presented in this thesis give insight into the current management of cSCCHN in 

different population subsets. Knowledge on this subject is warranted because of the rising 

number of cSCCHN patients over the years and limited literature on adjusted treatment 

options for patients with advanced age or advanced disease. This chapter summarizes and 

discusses the main outcomes of this thesis by answering the main questions described in the 

introduction, and provides possible implications for future research.

I. Diagnosis and Staging
a. Which variables should be included in the optimal staging system for cSCCHN?

In clinical practice, it is important to distinguish the cSCCHNs with a good prognosis from the 

cSCCHNs that are more likely to recur or metastasize. To be able to classify cSCCHNs in high-

risk and low-risk tumors based on clinical or histopathological factors, several staging systems 

have been developed over the last years. The first classification system developed specifically 

for cSCC was the American Joint Committee on Cancer 7th edition (AJCC7) as opposed to 

the 6th edition (AJCC6) that grouped all keratinocyte carcinomas (KC) together.1 However, 

multiple studies describe an inaccurate stratification of poor outcome by the AJCC7, with 

most of the tumors with poor outcome being classified as T2.1-3 Studies comparing the AJCC7 

with the AJCC8 describe better distinctiveness (difference in proportion of poor outcome per 

stage), homogeneity (outcome similarity within tumor stage), and monotonicity (more poor 

outcome with increasing stage) for the AJCC8, with poor outcomes being diverted to the T3 

stage.1,4,5 The current Dutch guideline for cSCC6 recommends the use of the AJCC8, while 

the European guideline7 mentions several staging systems, the AJCC8 and the Brigham and 

Women’s Hospital (BWH) classification system being the most noteworthy. 

In chapter 2 we compared the AJCC8 with the BWH, because since the introduction 

of the AJCC8 an increase in T3 tumors was experienced in our center. The available literature 

comparing these staging systems reported small patient cohorts and used suboptimal 

Box 1. Main findings of this thesis.

I. A staging system using the cumulative number of high-risk factors provides a better prediction 
of poor outcome.

II. Tumor characteristics and risk factors for progression of disease are age-specific.
III. Physicians more often deviate from the treatment guidelines in frail patients.
IV. Diagnosis and treatment of primary cSCCHN generally has a low impact on quality of life, 

especially in elderly patients.
V. Most regular treatment methods can be used in elderly or frail patients with good results. 
VI. PORT is a good treatment option for cSCCHN with microscopic residual disease if re-excision is 

not preferred. 
VII. The number of patients with cSCCHN is rising, as well as the number of patients with advanced 

cSCCHN.
VIII. The majority of patients with locally advanced or metastatic cSCCHN would be eligible for PD-1 

inhibitors in a real-life setting.
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methodology to compare both systems in an elderly population. By using a competing risk 

analysis to account for the risk of dying before developing poor outcome, we were able to 

provide more reliable results supporting the use of the BWH, with a larger group of patients. 

The majority of the studies comparing the AJCC8 and BWH could not identify a difference in 

the prognostic value for poor outcome of the classification systems.4,8,9 The results in this thesis 

showed a small but statistically significant difference in prognostic value in favor of the BWH. 

Another study describing similar results, used a concordance index (C-index) to describe and 

compare the prognostic value.10 Our prognostic value was calculated using the area under 

the curve (AUC) of receiver operating characteristic (ROC) curves. By using ROC analysis, we 

were able to include death as a competing risk in our analysis. Since patients with cSCCHN are 

often of advanced age, they have a relatively high chance of dying before developing poor 

outcome. An elderly patient with a high-risk cSCCHN might not live long enough to develop 

disease progression. If death is not included as a competing risk, this might lead to a bias 

with younger people developing more poor outcome, simply because they have more time 

to develop this poor outcome. The comparison of the prognostic value of the AJCC8 and the 

BWH including a competing risk analysis is new in this field and gives the most trustworthy 

results to our knowledge.

Comparable to our results, multiple studies describe more tumors being classified as 

high-risk by the AJCC8, without identifying more poor outcomes during follow-up.4,9 One of 

the differences between the AJCC8 and the BWH is the fact that perineural invasion leads 

immediately to classification as a T3 tumor in the AJCC8, while in the BWH it is dependent 

on how many other risk factors this tumor shows. The higher the number of risk factors, the 

higher the tumor stage. Therefore, a tumor with perineural invasion as its only risk factor 

would be classified as a T2a tumor. This difference will lead to more tumors being classified 

as high-stage by the AJCC8 when compared to the BWH, and might explain the difference 

in correctly classified tumors based on poor outcome during follow-up. Furthermore, since 

the BWH uses cumulative risk factors unlike the AJCC8, it is expected that the BWH would 

be much simpler to use in clinical practice. The treating physician can simply add up the risk 

factors to determine the tumor stage, whereas when using the AJCC8 the physician would 

often have to check the staging system for the specifics, especially if this physician does not 

stage cSCCs on a daily basis. 

We concluded that the BWH is a better staging system for cSCCHN than AJCC8, 

because the BWH has a higher sensitivity and specificity. Besides the statistical analysis showing 

a small but significant difference between the AUCs, clinically the most important feature are 

the sensitivity and specificity values. Nevertheless, there is still a need for improvement of the 

staging systems. The AUC estimate for BWH was 0.74 in this thesis, meaning it is not perfect. 

The AUC estimate is displayed as a number between 0.5 and 1.0, with an AUC estimate of 

0.5 indicating that a model does not predict the outcome at all, and an AUC estimate of 1.0 

indicating that a model predicts the outcome perfectly. The risk factors that are included in the 

BWH are based on a large systematic review assessing the risk factors for poor outcome.11 It 
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is not expected that adding more tumor related factors would improve the prognostic value. 

Future research should assess whether adding risk factors based on patient characteristics, such 

as age, immune status or medication use, or risk factors based on molecular tumor markers 

could improve the staging of cSCCHN. An expansion of our study in a larger or multicenter 

cohort would be interesting to perform, assessing the effect of more factors on the prognostic 

value of a cumulative staging system.

b. Are tumor characteristics or risk factors for progression of cSCCHN different in 

patients of advanced age?

The majority of patients with cSCCHN is of advanced age, making the treatment more 

challenging. The risk of progression in these patients is an important factor to take into 

account when deciding on a treatment and follow-up plan. Limited literature is available on 

this specific patient subset regarding treatment options and regarding differences between 

tumor characteristics of younger and elderly patients. Therefore, cSCCHN in the elderly was 

chosen as the primary subject in this thesis. The results described in chapter 3 confirmed earlier 

observations; larger tumors and closer surgical margins in elderly patients, and an increasing 

incidence with age.12-15 Furthermore, we described a worse differentiation grade, deeper 

tumor invasion and different tumor localization in older patients compared to the younger 

patients, which has not been reported before. Progression of disease (POD) was observed 

more frequently in elderly patients, and different independent risk factors for this POD in the 

elderly population were identified. The age-related differences in tumor characteristics and 

prognostics factors for POD could indicate a difference in tumor biology between patients 

of different ages. Because of a longer cumulative exposure to UVR and age-related changes 

in immunosurveillance, elderly patients might be susceptible to develop more aggressive 

tumors.16-19

The effect of a diagnostic delay could also affect POD in elderly patients. When older 

patients wait longer to address a new skin lesion, or (para)medics wait longer to refer an old 

patient with a suspect lesion to a dermatologist, cSCCs will become larger and more invasive, 

which could lead to a worse prognosis. A doctor or caretaker delay can occur when the treating 

physician or caretaker does not recognize a skin lesion to be malignant, or does not have 

the time to do a total body checkup. A cohort of 109 patients with advanced cSCC showed 

that 37% of the patients were not diagnosed with a cSCC until it was in an advanced stage, 

illustrating the importance of early recognition and ability to identify cSCCs.20 Furthermore, 

a lack of knowledge about treatment options in a frail population can cause a physician to 

decide against invasive treatment or referral of the patient to a specialized center due to the 

expected burden.

Elderly patients who are less aware of the risk of skin cancer- while the chances increase 

with higher age- may not check their skin for suspicious lesions on a regular basis. For elderly 

patients with impaired mobility or eyesight, or patients living alone, this may be even more 

difficult. A study in 117 Japanese patients with cSCC showed patient delay to be correlated 
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with a larger tumor size.21 This illustrates that a patient delay could lead to more advanced 

tumors. A study on 513 patients with cSCC showed 186 patients (36.3%) with a delayed 

presentation. A ‘wait and see’ attitude of the patient, tumors on non-accessible sites and a 

lack of social support were independent risk factors for a delayed presentation.22 These risk 

factors are more often present in elderly or frail patients. A study on delay in patients with 

BCC showed that a delayed diagnosis was significantly associated with age over 65 years.23 

A study in 292 patients with BCC reported a significant longer waiting time to visit a doctor 

in patients over 65 years old.23 Furthermore, a study in 308 patients with cSCC reported a 

longer patient delay in patients between 65 and 74 years old. Longer delay was also associated 

with cSCCs developing on a chronic lesion (including scars, non-healing wounds and ulcers), 

while a shorter delay was observed in patients with a history of skin cancer. This could mean 

that patients with a previous skin cancer are better at recognizing new lesions, and that the 

previous treatments experiences were not a reason for fear and a delayed presentation. This 

might indicate the need for more education about the first signs and symptoms and treatment 

of skin cancer, especially in the populations at risk.

Another possible factor that could evoke a patient delay is the distance to the hospital. A 

greater distance may cause a higher threshold for the patient to visit the hospital. Furthermore, 

elderly or frail patients that have difficulties traveling on their own may not want to burden 

family members or caretakers with doctor’s visits, which could also lead to a patient delay. In 

our patient cohort described in chapter 4, distance to the hospital was not identified as a risk 

factor for poor outcome or complications. A study on 109 French patients with advanced cSCC 

showed that 74% of the patients were from rural areas.20 This might indicate that patients living 

in areas with a lower density of hospitals visit doctors less often. This illustrates the need for 

the formation of care networks and regional collaboration, so that larger hospitals with more 

expertise can more easily support smaller centers or general practitioners.

To be able to measure the effects of delay on the differences between elderly and 

younger patients with cSCCHN, future studies will need to monitor differences in time between 

the first signs, the first doctor’s visit and the first treatment. This will give a better view of and 

could improve the cSCCHN care pathway inside and outside the hospital, especially in the 

elderly population. If delay plays a role in the age-related differences in cSCCHN progression, 

patients as well as physicians need to be educated about the signs, risks and consequences 

of cSCCs and other skin cancers. A possible way to achieve progress in this field is through 

e-health. Seeking healthcare through the internet may provide a lower threshold than seeking 

physical care, because many people already use their smartphone on a daily basis and would not 

have to make an appointment in a clinical setting.24 More and more applications are developed 

to recognize skin cancer through mobile devices, especially for pigmented lesions. The use 

of applications by patients who discover a suspicious skin lesion could provide researchers 

with a registration of the time point of the first signs. Furthermore, these applications could 

provide education about the skin lesion, or even advice patients to visit a physician after 

recognizing a possible malignant skin lesion. This could reduce the diagnostic delay. To 



151

General discussion and implications for future research

9

achieve this, more applications need to be developed with a high discriminatory ability and 

strict privacy regulations. 

eHealth can also assist in increasing risk-reducing behavior. A study by Janda et al.25 

followed a group of men aged 50 years or older, where half of the patient population was 

provided with brochures about skin examination, while the other half received a video-based 

intervention. Patients in the intervention group were more likely to perform a whole-body skin 

examination, and more malignant lesions were diagnosed in the intervention group. Another 

study on daily text-message reminders about sunscreen use report that patients receiving 

the messages used sunscreen more often than patient not receiving the messages.26 Medical  

students could also benefit from an educational application. Students completing an online 

curriculum on skin cancer showed more skills in diagnosis and management of both pigmented 

and nonpigmented skin lesions.27

II. Treatment
a. Should clinicians assess frailty for better treatment decisions?

During the prospective pilot study described in chapter 4, a geriatric assessment (GA) was 

administered to cSCCHN patients including questionnaires regarding frailty. The term frailty 

is used to describe a patient that is vulnerable to negative health related outcomes, such as 

hospitalization, physical disability and mortality. Age alone is not a good predictor for treatment 

tolerance and outcomes, and is therefore not enough to define a patient’s frailty status.28 To 

assess frailty in a patient, a wide range of signs can be taken into account, such as weakness, 

weight loss, physical inactivity, social withdrawal or cognitive changes.28-30 This makes frailty 

difficult to define, since it can be present in apparently healthy persons and become evident 

only when a destabilizing event such as surgery occurs.31 While in some other departments 

a frailty assessment or a GA is part of the pre-operative screening in cancer patients, this is 

not (yet) the case in the dermatology department in our center. Our results showed that the 

decision to deviate from the treatment guideline was more often made in patients who were 

frail according to the frailty questionnaire Geriatric 8 (G8, that was administered after the 

treatment decision was made). This indicates that the treating physician more often adapted 

the treatment schedule when patients were perceived frail during hospital visits, or that frail 

patients are more likely to opt for adapted treatment schedules, without a frailty screening 

to guide this process. Furthermore, administering a full GA during the hospital visits in the 

outpatient clinic would be very time-consuming, so a significant benefit for many patients would 

be necessary to include it in the protocol. However, a study comparing clinical judgment and 

GA scores found that the correlations were poor. Especially patients with multiple impairments 

were overestimated and assessed as quite fit by clinical judgment, which could lead to missing 

patients with relevant geriatric impairment.32 

A systematic review describes that pre-screening for frailty before administering a full 

GA could save time, but the available screening methods, such as the G8 and GFI, do not show 

enough discriminative power to select patients for further assessment.33 A recent modified  



152

Chapter 9

Delphi study on frailty screening tools reports that the G8 appears to be the most suitable 

tool for assessing frailty in elderly patients with skin cancer, although the association between 

frailty and relevant outcomes is uncertain.34 As described in chapter 4, no associations between 

frailty according to G8 or GFI and poor treatment outcome could be identified in our cohort. 

Development of more clinically practical and validated tools are necessary to implement a GA 

in the standard care if needed. These tools should be rapid, easy to administer and adapted for 

the dermatological care setting characterized by high patient numbers and limited consultation 

time.35 Furthermore, collaboration with the geriatric oncology department could provide 

support in treatment decisions and post-operative needs for complex patients, to avoid over- 

and undertreatment.28,36 A study by Lubeek et al.37 assessed how the applicability of guidelines 

could be improved for frail or elderly patients. They reported that limited life expectancy and 

treatment goals other than cure were the most desired factors to be included in guidelines by a 

multidisciplinary panel of 29 members. Elderly patients can have different wishes and priorities 

regarding their treatment that are important to include in the decision-making process. Some 

of the patients described in chapter 4 were not treated according to the current guidelines 

because of their own preferences. The comprehensive geriatric assessment (CGA) that is 

used by the geriatrics department to  form a more personalized treatment plan also includes 

personal life goals.38 To achieve more personalized treatment schedules, implementation of 

a GA or frailty screening could be helpful to give elderly or frail patients the treatment they 

need while optimizing the outcomes, quality of life and compliance (Figure 1). 

b. Does the treatment of cSCCHN have an effect on quality of life?

In addition to removal of a malignant tumor and thereby achieving curation, quality of life is 

an important aspect in the treatment of cSCCHN. Clinical experience shows that especially 

elderly patients with cancer more often refrain from extensive treatments to maintain their 

quality of life.39-41 The results in chapter 4 show that diagnosis and treatment of cSCCHN have 

a low impact on the quality of life in our patient population. However, a significant percentage 

of the included patients had low-stage tumors. If the same study would be repeated in a 

group with advanced cSCCHN, it is likely that the quality of life would be more affected, but 

this has not yet been described in the literature. Furthermore, we observed a lower impact 

on quality of life in the elderly with a declining impact over time, indicating that the quality 

of life recovers with time after surgical treatment. The effect of cSCCHN or its treatment on 

appearance seemed to be less important in the male population.

To measure the quality of life, we used the Basal and Squamous cell carcinoma Quality 

of Life (BaSQoL) questionnaire. A previous study using the BaSQoL also described generally 

low subscores, meaning that the quality of life was largely maintained after treatment of 

cSCC.42 Another study described higher scores in younger and female patients, and patients 

with a more recent diagnosis.43 This indicates that the treatment of cSCC has a higher impact 

if patients are younger or female, and if the treatment was more recent, which corresponds 

with the results described in this thesis. 
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Staging

 - Additional diagnostics if necessary
 - Tumor staging according to current 

guidelines

Optional

 - If concerns about resilience: Frailty 
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Figure 1. The position and implication of frailty assessment in the care trajectory of patients with 
cutaneous squamous cell carcinoma of the head and neck.
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Recently, a core outcome set (COS) for cSCC was developed and registered with input 

from physician and patient stakeholders. A COS is described with seven outcomes that should 

be measured in all clinical trials assessing treatment of cSCC: serious adverse events, quality 

of life, complete response, partial response, recurrence-free survival, progression-free survival 

and disease-specific survival.44 Most of the outcomes are related to response of the tumor to 

treatment, but quality of life is also included and therefore scored as critically important by 

at least 70% of patients and physicians. While this study illustrates the need for measuring 

quality of life, it does not provide recommendations for measuring tools. Multiple outcome 

measures have been developed to assess quality of life in the dermatologic care. The BaSQoL 

is a fairly easy to use questionnaire that may be suitable for younger patients, but for the elderly 

patients with less worries about the future and their appearance and the lack of sunscreen use, 

it may not be the right tool to measure quality of life. This suggests the need for an improved 

quality of life questionnaire for the elderly patient with cSCC. The Skin Cancer Index (SCI) and 

Skin Cancer Quality of Life Impact Tool (SCQOLIT) do not include questions about sunscreen 

use, which might make these questionnaires more suitable for patients with advanced age. 

However, these questionnaires have not (yet) been validated in Dutch. Furthermore, the 

SCQOLIT repeatedly combines multiple issues in one question (e.g. covering up skin and 

keeping out of the sun, or multiple psychological issues), making this questionnaire more 

difficult to interpret.45 Moreover, because sunscreen use remains an important part in the 

behavioral changes after a skin cancer diagnosis, exclusion of these questions might not be 

the best solution. Rephrasing of the questions of the BaSQoL or including a ‘not applicable’ 

option in the answers could improve the usability. For example, the ambiguity surrounding 

the question ‘does it bother you to use more sunscreen?’ could be prevented by adding the 

preceding question: ‘do you use more sunscreen since your skin cancer diagnosis?’.

With the knowledge about the cancer- and treatment-related factors influencing quality 

of life, it is undeniable that attention for psychosocial functioning and quality of life is important 

in the care for cancer patients. In patients with low-stage cSCCHN the effect on quality of 

life may be limited, since these patients rarely have extensive symptoms of the cancer itself. 

Furthermore, the treatment for low-stage tumors is often well tolerated. For high-stage tumors 

the fear for recurrence and metastasis may play a role, and the more extensive treatment 

regimens with or without neck dissection can also affect quality of life. Moreover, quality of life 

can mean different things for every individual patient, with some patients being more affected 

by diagnosis or treatment than others. This emphasizes the need for personalized treatment 

and follow-up for cSCCHN patients.

c. Do frail or elderly patients need different therapeutic strategies?

Current management of cSCC is barely influenced by advanced age or frailty.46 With POD 

being more common in elderly patients as described in chapter 3 and some studies describing 

elderly patients being more prone to postoperative complications,47,48 it is important to find the 

right balance between preventing POD and an acceptable burden for the patient. Therefore 
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it is imperative to discuss the expectations with the patient or family. Some patients with 

active lifestyles might want to choose for complete remission no matter the extensiveness of 

the treatment, while other patients with more sedentary lifestyles may prefer a less extensive 

treatment and thereby accept the higher risk of recurrence. A study describing adjuvant therapy 

with postoperative radiotherapy (PORT) reports a significant difference in age between the 

groups receiving PORT or surgery alone, with elderly patients more often refusing adjuvant 

therapy.49 The age, performance score and social network of the patient are important factors 

to take into consideration during the shared decision-making process.

Relatively few patients in our cohort were treated with Mohs’ micrographic surgery 

(MMS). While MMS is a very good treatment option in cSCCHN for margin control and 

preservation of healthy skin with lower recurrence rates than after conventional surgery,50-52 

it can be intensive for elderly or frail patients. Since elderly patients more often have larger 

tumors with deeper invasion, they might require more stages of MMS. This leads to larger 

defects after surgery and a longer operation time.53 Moreover, poor differentiation was more 

common in our cohort of elderly patients, which can complicate histopathological assessment. 

Poor differentiation, immunosuppression and deep and perineural invasion are associated 

with poor outcomes after MMS.54,55 However, MMS is observed to be an effective treatment 

even in high risk cSCCs.56 Due to the higher burden compared to conventional surgery, more 

research is necessary to assess what the added value of MMS is in elderly or frail patients and 

if this outweighs the physical burden. 

The observed deviation from the guideline in our cohort in chapter 4 did not lead to 

an increase in POD. However, only a small number of patients was included in the pilot study 

and only a small percentage developed POD. Furthermore, no patients were untreated in our 

cohort. Several case series have been published describing adjusted treatment modalities for 

elderly or frail patients. Local destructive therapies such as curettage or cryosurgery showed 

reasonable results, especially for low-risk tumors.57,58 Primary radiotherapy can also be used as an 

alternative for surgery, and is even favored over surgery in patients with serious comorbidities.59 

Hypofractionated schedules can be used for frail patients with cSCC if the regular schedule 

with daily hospital visits is too burdensome and shows promising results.60-62 More research is 

necessary in larger clinical trials to determine if deviation from the guideline (e.g. less intensive 

follow-up schemes or watchful waiting after incomplete excision) is safe in frail patients. The 

Lee index or another instrument to measure life expectancy might be helpful for complex 

patients. A frail patient with longer life expectancy may benefit more from supportive care to 

depress symptoms, while a frail patient with a short life expectancy may benefit more from 

palliative care.28

d. What are treatment possibilities for patients with microscopic residual disease 

or advanced cSCCHN?

In the era before immunotherapy, options for systemic therapy for advanced cSCC were 

limited and literature on possible systemic agents was scarce. Patients with advanced cSCC, 
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unresectable or widely metastasized, were treated based on extrapolated information from 

other cancer types or based on biological properties of a drug and the biology of cSCC.63 

Systemic therapy is therefore not even described in the current Dutch treatment guideline for 

cSCC.6 Several chemotherapeutics have been used to treat advanced cSCC, including platinum-

based agents, 5-fluorouracil and methotrexate, either as monotherapy or combined. Response 

rates between 65% and 80% have been reported, but no controlled trials nor subsequent 

studies have been performed.64-68 Epidermal growth factor receptor (EGFR) inhibitors such as 

cetuximab have been used as targeted therapy for cSCC since 2011, as EGFR was found to 

be overexpressed in cSCCs.63,69,70 Cetuximab is a monoclonal human antibody that binds with 

high affinity to EGFR, which causes inhibition of proliferation, enhancement of apoptosis, and 

reduced angiogenesis, invasiveness and metastatic spreading.69 Small studies (between 15 

and 36 patients) assessing cetuximab as monotherapy or in combination with chemotherapy 

report response rates between 69% and 92%.71-73 Radiotherapy combined with chemotherapy or 

with EGFR inhibitors was also assessed in small studies with similar response rates.72,74-76 While 

monotherapy with EGFR inhibitors showed lower response rates compared to monotherapy 

chemotherapy, the side effect profile of EGFR inhibitors was more favorable. Therefore it may 

be more suitable in the frail population with comorbidities.70 With both chemotherapy and 

EGFR inhibitors, durability of the anti-tumor response remained an issue.77 A combination of 

systemic therapy with EGFR inhibitors and local therapy such as surgery or radiotherapy may 

improve the response rate and duration of the therapy.70 A retrospective study of 129 patients 

with advanced cSCCHN treated with chemotherapeutics or targeted therapy did not find a 

difference in prognosis between the different treatment modalities. Independent predictors 

of mortality were the presence of distant metastases and a poor baseline ECOG performance 

score. Additional radiotherapy showed improvement of disease outcome. However, a selection 

bias may have occurred where only patients with better physical condition were treated with 

radiotherapy.88

Since 2018, studies have been performed with programmed death receptor 1 (PD-1) 

inhibitors with promising results in patients with locally advanced or metastatic cSCC.70,79,80 

Response rates between 38.5% and 50% have been reported with encouraging durability of 

more than 6 months in 57% of the responders in the first trial.77,79,81 Furthermore, treatment with 

PD-1 inhibitors seems to be better tolerated than older systemic treatments.70,77 A downside 

of treatment with PD-1 inhibitors are the possible irreversible side effects and the ineligibility 

for high-risk populations such as organ transplant recipients (OTRs). The results described 

in chapter 8 showed that the majority of these eligibility criteria is expected not to apply 

in a real-world setting, increasing the possible treatable population from 43.5% to 94.2% of 

patients with advanced cSCCHN. The number of total patients with cSCCHN in our cohort 

rose over the years, as did the absolute number of patients that would have been eligible for 

PD-1 inhibitors. A further rise of incidence and the number of eligible patients is expected 

for the future. Moreover, the role of PD-1 inhibitors might expand further if it will be taken 

to the curative setting. Neoadjuvant cemiplimab induced a complete or major response in 
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14 out of 20 advanced cSCCHN patients.82 Ongoing phase III studies (NCT03833167 and 

NCT03969004) will assess the efficacy of adjuvant pembrolizumab or cemiplimab in patients 

with locally advanced cSCC treated with surgery and postoperative radiotherapy to reduce 

the risk of recurrence. A final recommendation on chemotherapy, EGFR inhibitors and PD-1 

inhibitors for advanced cSCC is difficult to give at this point in time due to the lack of prospective 

randomized phase 3 trials.70

A still unmet need for therapy of advanced cSCC is observed in the immunocompromised 

population. Especially for OTRs who use chronic immunosuppressive medication, data on 

effective and safe systemic treatment options are lacking. Immune checkpoint inhibitors such 

as PD-1 inhibitors stimulate the immune response against tumor cells. However, immune 

checkpoints are also involved in the prevention of graft rejection, meaning that inhibition of 

immune checkpoints can lead to rejection of the transplanted organ.83,84 Furthermore, the 

immunosuppressive medication OTRs use may prevent immune checkpoint inhibitors from 

being effective. Consequently, OTRs are excluded from clinical trials with immune checkpoint 

inhibitors, maintaining the lack of data on effectiveness and safety in this population.83 PD-1 

inhibitors could be considered in kidney recipients because of the possibility of renal sparing 

therapy in the case of graft failure. In other OTRs or patients refractory to PD-1 inhibitors it 

may be necessary to resort to the older systemic treatments.70 A systematic review on immune 

checkpoint inhibitors in OTRs with metastatic cancer describes 37% of patients experiencing 

organ rejection and 14% of patients dying as a result of rejection. However, 64% of patients 

eventually died because of progression of their malignancy. No significant difference was found 

between patients with or without rejection regarding the immunosuppressive drugs used during 

immunotherapy or the time between transplantation and immunotherapy.85 A case report on a 

patient with metastatic cSCC, a history of liver transplantation and ulcerative colitis describes 

a failure of platinum-based chemotherapy due to toxicity and failure of adjuvant radiotherapy 

with EGFR inhibitors due to disease progression. Treatment with PD-1 inhibitors (nivolumab and 

subsequently cemiplimab) and adjustment of immunosuppressants showed promising results 

without graft rejection. However, these results cannot be extrapolated to all other OTRs, such as 

kidney or heart recipients, who are more prone to rejection during immunotherapy.86 Another 

systematic review assessing the use of immune checkpoint inhibitors in OTRs describes that 

immunosuppressants may reduce the efficacy of immune checkpoint inhibitors, but the cancer 

outcome was still improved in a significant proportion of OTRs. Nevertheless, 30.8% of patients 

without cancer progression experiences acute graft rejection, leading to organ failure in most 

cases. A lower risk of rejection was observed with an increasing time since transplantation. A 

higher risk of rejection was found in patients who had experienced a previous rejection. No 

association was found between tumor response and graft rejection.87 More clinical studies are 

necessary to assess the efficacy and safety of immune checkpoint inhibitors in OTRs. Treating 

physicians considering immunotherapy in OTRs need to be aware of the risk of graft rejection 

and close monitoring for signs of graft failure is necessary during treatment.

Current Dutch and European treatment guidelines for cSCC describe that in the case of 
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incomplete surgical excision, a re-excision is warranted to lower the chance of the development 

of recurrence or metastasis.6,59 A systematic review88 described lower risks of local recurrence, 

metastasis and disease-specific death in patients with clear surgical margins, while a study in 

24 patients with incompletely excised cSCC observed a deterioration of differentiation grade 

of the residual tumor in 62.5%, underlining the importance of margin control.89 However, some 

patients might be unfit for re-excision or unwilling to undergo re-excision due to expected loss 

of functionality, expected loss of cosmesis or expected morbidity in frail patients. Literature 

on PORT in cSCC is limited, especially for the indication residual disease. Because of the lack 

of randomized controlled clinical trials, definitive recommendations are difficult to provide. 

A retrospective study in 11 patients who received PORT for microscopic residual disease 

described a poor outcome (local recurrence, metastasis or disease-specific death) in 9 patients 

(82%).90 The results in chapter 7 describe more favorable outcomes, with poor outcome in 

13 of 66 patients (19.7%) treated with PORT for the same indication. This suggests that PORT 

could be a good treatment option if re-exicision is not preferred, but prospective research to 

confirm these results is warranted. 

Retrospective studies on PORT in patients with cSCCHN with nodal metastasis showed 

an improved recurrence and survival rate in patients who received PORT compared to patients 

treated with surgery alone.91,92 Studies in which PORT was indicated for perineural invasion 

also describe improved recurrence, nodal metastasis and survival rates.49,93 A retrospective 

study in 68 patients with cSCC treated with PORT or a combination of PORT and cetuximab 

for several indications including positive margins, describes an additional benefit of cetuximab 

in overall survival and progression-free survival.94 A recent phase 2 study on PORT combined 

with cetuximab in 24 patients with advanced cSCCHN with or without residual disease reports 

an improved locoregional control rate and disease-specific survival in comparison with studies 

on PORT alone.95 Unfortunately no stratification was made based on indication for PORT in 

either of these studies, making it difficult to extrapolate these results to patient with residual 

disease as only indication for PORT. More clinical research would be necessary to give clear 

recommendations on combined therapy with PORT and EGFR inhibitors.

In the case of nodal metastasis of cSCCHN, the preferred therapy is surgical neck 

dissection.6,59 European treatment guidelines note that all 5 levels should be included in 

the dissection, with additional parotidectomy in the case of parotid gland involvement.59 A 

modified radical neck dissection is a relatively long and intensive surgical procedure that can 

result in high morbidity, especially in elderly or frail patients.96,97 A more limited or selective 

neck dissection could be beneficial for reducing duration of surgery and post-operative 

complications. Furthermore, extensiveness of neck dissection affects quality of life, with a 

better quality of life after selective neck dissection.98 A retrospective study by Wang et al.99 

assessing 122 patients with metastatic cSCCHN who underwent either a selective or a radical 

neck dissection reports no significant difference in overall survival or disease-free survival. 

Our results in chapter 6 show that only localization of the primary tumor and no other tumor 

characteristics are indicative for the involved nodal levels. These are important findings that 
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can aid head and neck surgeons performing selective neck dissections to reduce the risk of 

potential morbidity without jeopardizing disease control. 

An elective neck dissection as preventive therapy is not recommended by Dutch or 

European treatment guidelines.6,59 A meta-analysis on 17 papers discussing elective neck 

dissections in patients with cSCCHN metastasized to the parotid gland reports 15 papers 

recommending active preventive therapy through elective neck dissection or elective neck 

radiotherapy.100 A recent retrospective study in 1111 patients showed that elective prophylactic 

neck dissections in cSCCHN patients with no evidence of nodal metastasis was not associated 

with improved survival rates compared to patients who underwent observation instead of 

elective treatment.101 Patients with cSCC with involvement of the parotid gland were observed 

to have an incidence of clinical neck disease of 26% and occult neck disease of 35%. This 

suggests that elective neck dissection might be beneficial for patients with clinical parotid 

metastases. Furthermore, in patients with occult neck disease positive nodes were mostly found 

in levels I to IV, suggesting that a selective neck dissection of these levels might be sufficient.102 

IMPLICATIONS FOR FUTURE RESEARCH
Staging systems based on tumor characteristics might be difficult to improve, but the addition 

of patient characteristics could be interesting to assess. Patient factors such as age and immune 

status have an effect on development of cSCCHN as described in this thesis. Genetic factors 

or the use of other medicaments would be other interesting factors to evaluate. Furthermore, 

identification of molecular tumor markers affecting development of cSCCHN or poor outcome 

could improve tumor staging. Development of better risk prediction tools would help to 

distinguish which risk factors are important to include in future staging systems.

Some of the possible effects of diagnostic delay were described in this thesis, but more 

research is necessary to objectify these delays. A patient delay could be difficult to objectify, 

because it relies on a patient’s memory and alertness for skin lesions. A doctor delay might be 

possible to objectify if the first notice of the skin lesion by the physician was documented, as 

well as the time of initial treatment. However, if the physician noticed the lesion but deemed 

it unsuspicious and paid no further attention to it, documentation might not be present. If a 

diagnostic delay is observed to be prognostic for poor outcome in patients with cSCCHN, this 

would underline the need for more education for patients and first line physicians.

Frailty is shown to affect the decision not to treat according to current treatment 

guidelines. More clinical studies are necessary to assess if this deviation is safe and if it 

is possible to use watchful waiting instead of intensive treatments without reducing life 

expectancy and quality of life. While extensive geriatric assessment seems too time-consuming 

for the dermatology department, it would be interesting to assess the use of more practical 

screening instruments. Prospective research is necessary to determine if a more frailty-adjusted 

management would lead to a reduction of complications, better treatment outcome, increased 

patient satisfaction and an improved quality of life.
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Because of the rising incidence of cSCCHN especially in the aging population, more 

research is necessary to assess the relevance of age in diagnosis and treatment. Age-specific 

tumor characteristics were identified in this thesis, but confirmation by larger studies is necessary. 

Furthermore, clinical trials should evaluate the efficacy and safety of existing or adjusted 

treatment schedules in the elderly population. For example, it would be useful to assess whether 

MMS in elderly patients prevents poor outcome and outweighs the possible physical burden.

A large unmet need in the cSCCHN care is treatment of incompletely excised or 

advanced cSCCHN, especially in the immunocompromised population. Clinical studies on 

PORT for residual disease with or without EGFR inhibitors are necessary to give clear treatment 

recommendations. More phase 3 trials are necessary to compare the different options for 

systemic treatment for advanced cSCC regarding efficacy and safety. Furthermore, adjuvant 

and neoadjuvant administration of PD-1 inhibitors is an important field of research, which 

could lead to the use of PD-1 inhibitors in an earlier treatment phase instead of as a last resort. 

Box 2. Future perspectives: 7 steps towards a tailored approach of cutaneous squamous cell carcinoma 
of the head and neck

I. Discussing the wishes of the patient regarding treatment outcomes to improve the shared 
decision-making process.

II. Development of a more accurate staging system or risk prediction tools for a more precise 
prediction of prognosis and better treatment decisions.

III. Reduction of diagnostic delay through education of risk groups, caretakers and treating 
physicians.

IV. Development of practical screening instruments for frailty to help physicians in the decision-
making process.

V. Confirmation of age-specific tumor characteristics and risk factors for progression of disease.
VI. Comparison of regular and age- or frailty-adjusted treatment methods regarding efficacy and 

safety. 
VII. Development of safe systemic treatment options for organ transplant patients with  locally 

advanced or metastatic cSCCHN.

CONCLUSION
The need for individualized diagnostics and treatment options for cSCCHN becomes greater 

with the aging population and rising incidence of skin cancer. This thesis presents studies 

that contribute to the knowledge of the characteristics, staging and treatment of cSCCHN, 

with a focus on elderly or frail patients. More research is needed to improve the education 

of patients and caretakers, staging methods, and tailored treatment, especially for patients 

with advanced cSCCHN.
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