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Abstract

Objective: Currently, there is no up-to-date guideline for the treatment of buccal

mucosal squamous cell carcinoma (BMSCC) in the Netherlands. A questionnaire was

used to investigate the opinions of Dutch head and neck surgeons on BMSCC of the

cheek treatment.

Methods: A questionnaire was sent to all 91 head and neck surgeons in the

Netherlands. Their opinions on surgical tumor-free margins, through-and-through

defects, and indications for local adjuvant therapy were questioned.

Results: The response rate was 51%. To prevent a through-and-through defect, 67%

of the surgeons would accept a deep clinical (macroscopic) margin of ≤5 mm. The less

adverse histological characteristics a tumor has, the less consensus there is amongst

the surgeons for local adjuvant treatment in case of close margins.

Conclusion: There is no consensus amongst Dutch head and neck surgeons about

the optimal treatment for BMSCC of the cheek. There are different opinions on

acceptable resection margins, indications for a through-and-through defect, and indi-

cations for adjuvant treatment. BMSCC of the cheek treatment should be more uni-

form and less surgeon dependent.

Level of evidence: N/A

K E YWORD S

buccal mucosal squamous cell carcinoma, head and neck surgeon, questionnaire, through-and-
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1 | INTRODUCTION

According to the tumor-nodes-metastasis (TNM) classification, the

oral cavity can be subdivided into the buccal mucosa, the upper- and

lower gum, the hard palate, the oral tongue, and the floor of mouth.1

The buccal mucosal subsite can be further subdivided into the

mucosa of the upper and lower lips, the cheek mucosa, the retromolar

areas, and the upper and lower bucco-alveolar sulci.1 Squamous cell

carcinoma of the buccal mucosa (BMSCC) is considered to be an

aggressive tumor with a poorer prognosis compared to other oral sub-

sites and with a relatively high locoregional failure rate.2–4

In patients with oral squamous cell carcinoma without lymph

node metastasis, the most important prognostic factor is a tumor-

free margin.5 According to the Royal College of Pathologists, histolog-

ical tumor-free margins of <1 mm are considered “involved”, 1–5 mm

“close”, and >5 mm “clear”.6 Involved margins are reported in
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20%–41% of the BMSCC patients’.7–10 Most of these involved mar-

gins are located in the deep resection plane.11 This could be explained

by the desire of the surgeon to preserve the facial skin and prevent an

orocutaneous defect, or the attempt to prevent damage to facial

nerves and muscles.5

The Netherlands has a long history of national guidelines for head

and neck cancers. At this moment there is no specific guideline for the

treatment of BMSCC.12 The aim of this study is to gain more insight

into the current BMSCC of the cheek treatment approaches in the

Netherlands. Therefore, we created a questionnaire to investigate the

opinion of Dutch head and neck surgeons about surgical tumor-free

margins, through-and-through defects, and indications for local adju-

vant therapy.

2 | MATERIALS AND METHODS

2.1 | Design

A cross-sectional study in all 14 Dutch centers for head and neck oncol-

ogy was performed. An online questionnaire was developed with Micro-

soft Forms. The email addresses of all 91 head and neck surgeons in the

Netherlands were obtained, and a link to the online questionnaire was

sent by email. Institutional review board approval was not necessary for

this research, because there were no patients involved.

2.2 | Questionnaire development and content

The questionnaire was developed by one research physician in collab-

oration with two maxillofacial surgeons, of which one specialized in

head and neck oncology, and one otorhinolaryngologist specialized in

head and neck oncology. Another two head and neck surgeons piloted

the questionnaire. Based upon their comments the questionnaire was

adjusted before it was sent to all head and neck surgeons in the

Netherlands, being either maxillofacial surgeons or otorhinolaryngolo-

gists. The questionnaire was in Dutch and consisted of 23 questions

(for the version translated to English: see Appendix S1). The following

topics were discussed: the experience of the surgeon, the exposure to

BMSCC of the cheek, their view on macroscopic- and microscopic

margins, local adjuvant treatment indications, and the use of intrao-

perative ultrasound (US).

2.3 | Study group

The questionnaire was sent to obtain more information about the dif-

ferences in surgical approach between head and neck surgeons in the

Netherlands. All questions were related to BMSCCs of the cheek,

unless otherwise stated. The surgeons had 2 months to fill out the

questionnaire. Two reminders were sent to the non-responders within

those 2 months. Liu et al. mentioned, head and neck surgeons should

perform a minimum of 20 oral squamous cell carcinoma cases

yearly.13 Since 10% of these carcinomas is a BMSCC, surgeon volume

was classified as <2 or ≥2 BMSCC of the cheek surgeries a year.14,15

Surgeon experience was classified categorically according to number

of years since starting their head and neck oncology fellowship (<10

and ≥ 10 years), based on a surgeon experience study in colorectal

surgery.16 The number of free flaps per center were divided into low

to medium volume (0–30/year) and high volume (>30/year).17

2.4 | Data analysis

Differences within the group of responders were analyzed by a one-

sample binomial test. The differences between years of experience,

through-and-through defect hesitance, and the surgeon characteris-

tics (background, years of experience, surgeon volume, or volume of

free-flaps per center) were calculated with a Pearson chi-square,

unless the expected count was <5, then a fisher's exact test was used.

For calculating the difference in deep margin acceptance, a McNemar

test was used. The answers from the questionnaire “hesitant to get a

through-and-through defect due to morbidity and lower recurrence

chance” and “hesitant to get a through-and-through defect due to

morbidity and less morbidity after radiotherapy”, were combined to

“hesitant to get a through-and-through defect due to morbidity”. The
median and interquartile range (IQR) were noted. Results were consid-

ered significant if p < .05.

3 | RESULTS

The questionnaire was sent to 91 head and neck surgeons in all seven

university medical centers (UMCs) and seven general hospitals (GHs)

pursuing head and neck surgery in the Netherlands. Of these, 53 (58%)

were otorhinolaryngologists, 37 (41%) maxillofacial surgeons, and 1 (1%)

a general surgeon. There were 46 responses, resulting in a response rate

of 51%. Significantly more maxillofacial head and neck surgeons

(n = 27, 73%) responded, compared to otorhinolaryngologist head and

neck surgeons (n = 19, 36%, p = .01). The response of one surgeon was

missing to the questions about surgeon volume, number of BMSCC of

the cheek cases treated yearly per center, and free flaps volume per

center. Within the group of responders, there were no differences

between years of experience and background (maxillofacial surgery or

otorhinolaryngology; p = .45, Figure 1A), surgeon volume (p = .09,

Figure 1B), or volume of free flaps per center per year (p = .74,

Figure 1C). The maxillofacial head and neck surgeons estimated to oper-

ate on a median of 4.5 (IQR 4.8) patients with BMSCC of the cheek per

surgeon per year and the otolaryngologist head and neck surgeons on a

median of two (IQR 3.0) patients per surgeon per year, which would

result in approximately 160 BMSCC of the cheek patients per year, in

the group of responders. The head and neck surgeons in the UMCs and

GHs reported that their departments have a median of 10 (IQR 13.3)

and 5 (IQR 3.9) BMSCC of the cheek patients per center per year

respectively, resulting in an estimated incidence of BMSCC of

7.5 patients per center per year and 105 patients in 14 centers.
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When the head and neck surgeons were asked what clinical (mac-

roscopic) tumor-free deep resection margin they would accept to pre-

vent a through-and-through defect, 31 (67%) would accept a tumor-

free margin ≤5 mm, 6 (13%) accept a tumor-free margin between

6 and 9 mm, and 9 (20%) would make a through-and-through defect if

the tumor-free margin would be <10 mm. To measure this tumor-free

F IGURE 1 The blue shades indicate <10 years of experience, the orange shades indicate ≥10 years of experience as a head and neck surgeon
(A–D). The green shades indicate 0–30 free flap reconstructions per center per year and the yellow shades indicate >30 free flap reconstructions
per center per year (E). BMSCC, buccal mucosal squamous cell carcinoma; exp, experience; FF, free-flap; OMFS, oral maxillofacial surgeon; ORL,
otorhinolaryngologist; vs, versus; yr, year.

F IGURE 2 Case study 1: a 55-year-old woman with a proven BMSCC in her left cheek, presents herself to your outpatient clinic. She never
smoked and drinks three glasses of alcohol a day. She classified as ASA2 by the anesthetist. On physical examination you see an ulcer in the left
cheek, measuring 3 cm by 1.5 cm, separated from the jaw and sub cutis. The radiological tumor thickness is 4 mm. The distance from the tumor to
the skin is estimated to be 15 mm. All surgical options were discussed preoperatively. A schematic illustration of the location and depth of
invasion of this tumor (red dot) is shown. (A) Mucosal margin of 5 mm, or (B) mucosal margin of 10 mm. (C) Deep margin of 5 mm, into the
m. buccinator, or (D) deep margin of 10 mm, through the m. buccinator.
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margin, 40 of the 46 (87%) surgeons would like to use intraoperative

US. Thirty-five (76%) of the head and neck surgeons believe that

>3 mm tissue layer is necessary to preserve the skin and prevent a

through-and-through defect, while the other 11 (24%) surgeons

believe that ≤3 mm tissue layer is sufficient between the skin and

buccal defect. Of all surgeons, 25 (54%) would hesitate to make a

through-and-through defect because of the associated high morbidity,

worse esthetic outcomes, or lack of experience. Twenty-one (46%)

surgeons said not to hesitate with making a through-and-through

defect. Hesitant or not hesitant was not significantly associated with

background (p = .31), the head and neck surgeon's years of experi-

ence (p = .60, Figure 1D), number of free-flaps per year (p = .16,

Figure 1E), nor surgeon volume (p = .43).

The above-mentioned results were combined in two case studies

(Figures 2 and 3).

Case study 1 described a BMSCC of the cheek cT2-tumor of

3 � 1.5 cm with a radiological distance to the skin of 15 mm and a

radiological tumor thickness of 4 mm. Thirty-nine (85%) of the sur-

geons would resect the tumor with a mucosal margin of 10 mm and a

deep margin of 10 mm. Six (13%) would go for a clinical (macroscopic)

tumor-free margin of 5 mm at the deep resection plane in combina-

tion with 10 mm mucosal margins, and one (2%) would opt for a

mucosal and deep margin of 5 mm.

Case study 2 was about a BMSCC of the cheek cT3-tumor of

4 � 3 cm with a radiological tumor thickness of 13 mm with a dis-

tance to the skin of 8 mm. Of the nine (20%) head and neck surgeons

who would always make a through-and-through defect to obtain

≥10 mm macroscopic tumor-free margins, all choose to resect the

tumor with 10 mm tumor-free margin, resulting in a through-and-

through defect. Furthermore, of the 31 (67%) head and neck surgeons

who said they would accept a deep margin of ≤5 mm to prevent a

through-and-through defect, 12 (39%) nevertheless choose to resect

the tumor with 10 mm tumor-free margin and thus create a through-

and-through defect (Table 1). Nine of these 12 surgeons wanted

>3 mm tissue between the skin and the surgical defect, possibly

explaining their choice for a through-and-through defect. Of the

35 surgeons who wanted >3 mm tissue layer between the skin and

the defect, 17 (49%) choose for a 5 mm deep margin with thus ≤3 mm

tissue between the defect and the skin (Table 1). Furthermore, three

(7%) head and neck surgeons compromised (i.e., macroscopic <10 mm

resection margin) both the mucosal and deep margins, 19 (41%) com-

promised only the deep margin, and none of the surgeons only com-

promised the mucosal margin. Of the 22 surgeons that compromised

the deep margin, 4 (18%) initially said not to hesitate in making a

through-and-through defect, 13 (59%) said to hesitate due to high

morbidity, and 5 (23%) said to hesitate due to worse esthetic out-

comes. When the results of case study 1 were compared to case

study 2, significantly more head and neck surgeons accepted a clinical

(macroscopic) tumor-free margin of 5 mm in the deep plane in case

study 2, namely 22 of 46 (48%), compared to the seven of 46 (15%) in

case study 1 (p = .001).

Moreover, in case of a BMSCC that grows into the sub cutis,

54.4% of the head and neck surgeon would do an immediate

re-resection (without frozen section analysis) during the initial

surgery if they suspect an involved deep margin, 32.6% would

do frozen section analysis and depending on the result do a re-

resection, 6.5% would wait for the definitive histological results

and do a re-resection in a second operation, and 6.5% would wait

F IGURE 3 Case study 2: a 55-year-old woman with a proven BMSCC in her left cheek, presents herself to your outpatient clinic. She never
smoked and drinks three glasses of alcohol a day. She classified as ASA2 by the anesthetist. On physical examination you see an ulcer in the left
cheek, measuring 4 cm by 3 cm, separated from the jaw and sub cutis. The radiological tumor thickness is 13 mm. The distance from the tumor to
the skin is estimated to be 8 mm. All surgical options were discussed preoperatively. A schematic illustration of the location and depth of invasion
of this tumor (red dot) is shown. (A) mucosal margin of 5 mm, or (B) mucosal margin of 10 mm. (C) Deep margin of 5 mm, preserve skin, or
(D) deep margin of 10 mm, through-and-through defect.
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for the histological results and give postoperative radiotherapy in

case of a definitive involved margin.

If a BMSCC grows at 2 mm from the mandibular alveolar border

without bone invasion on preoperative radiology 67% would accept

an inadequate margin and only remove the periosteum, and 33%

would perform a marginal mandibular resection.

3.1 | Adjuvant treatment

All surgeons would give adjuvant treatment to a patient with a pT2

tumor without adverse histopathological features, if the histological

margin proved to be involved (<1 mm). In case of close tumor-free

margins, adjuvant therapy would be given by: 37 (80%) if ≤2 mm,

29 (63%) if ≤3 mm, 15 (33%) if ≤4 mm and 10 (22%) if <5 mm

(median: margin of 3 mm, IQR: 2 mm). In case of a pT2 tumor with

two adverse histopathological features, adjuvant therapy would be

given by all surgeons in case of ≤2 mm tumor-free margin, 43 (93%) if

≤3 mm, 40 (87%) if ≤4 mm, and 37 (80%) if <5 mm (median: margin of

5 mm, IQR: 0).

4 | DISCUSSION

The incidence of oral cavity cancer in the Netherlands was 5.9/

100.000 patients in 2022.18 Since 10% of the oral cavity carcinomas

is a BMSCC, there are around 100 new patients with a BMSCC per

year.14,15,19 The median incidence of BMSCC of the cheek estimated

by head and neck surgeons was 7.5 patients per center. Since there

are 14 centers, this would result in 105 new BMSCC of the cheek

patients in the Netherlands per year, which is in line with the esti-

mated incidence of 100 patients. If we assume that only the surgeons

who operate on BMSCC patients responded, the number of opera-

tions on BMSCC of the cheek patients is still higher, namely 160 per

year. This overestimation can only partially be explained by two sur-

geons operating on one patient, particularly in case of an extensive

reconstruction. Another possibility could be the necessity for re-

resections due to involved or close tumor-free margins. A recent ret-

rospective study in our center showed involved margins in 38%, and

close tumor-free margins in 51% of the patients, resulting in a re-

resection in 16.5% of the patients.20 Furthermore, overestimation by

the surgeons of the number of procedures they executed, could also

play a role.21

When the results of case study 1 were compared to case study

2, significantly more head and neck surgeons accepted a clinical (mac-

roscopic) tumor-free margin of 5 mm in the deep plane in case study

2, namely 48%, compared to 15% in case study 1 (p = .001), if the

consequence of 10 mm tumor-free margin was a through-and-

through defect. However, they would not reduce the mucosal mar-

gins. This indicates that in general, the head and neck surgeons are

more likely to compromise the deep margin. Prior and during fixation

of the specimen the tumor-free margins can shrink up to 21%–

72%.5,9,22,23 Excessive shrinkage of BMSCC margins will probably lead

to more “close” (1–5 mm) and “involved” (<1 mm) margins in the deep

plane, because there was less surrounding tissue resected in the first

place. This is in line with literature. Some authors even published deep

margin involvement in up to 100% in BMSCCs.11 However, the

answers between head and neck surgeons, but also within one head

and neck surgeon when faced with the choice for through-and-

through defect varied, indicating that there is no clear indication when

to create a through-and-through defect.

Our current guideline for adjuvant radiotherapy in oral carcino-

mas advises adjuvant treatment if there is an involved margin, and

suggests considering it if three or more of the following characteristics

are present: T3/4 tumor, close tumor-free margins, perineural growth,

vascular invasion or non-cohesive growth. Close tumor-free margins

are an arbitrary parameter and head and neck surgeons have different

opinions about the need for adjuvant treatment considering close

tumor-free margins. If there were no negative growth characteristics,

the surgeons had different opinions on the minimal tumor-free margin

to start adjuvant treatment (median: 3 mm margin, IQR: 2 mm). The

head and neck surgeons were more conclusive about the minimal

tumor-free margin to start adjuvant treatment when two negative

growth characteristics were present (median: margin of 5 mm, IQR: 0).

The consideration whether or not to create a through-and-

through defect of the cheek is not included in Dutch guidelines. There

is only little information on clinical consequences of through-and-

through defects considering morbidity and survival.24 Some studies

TABLE 1 Comparison of answers of head and neck surgeons on deep margins.

Separate questions #

The questions combined in case report 2

5 mm deep margin (3 mm
tissue to skin remaining)

10 mm deep margin (creation
through-and-through defect)

Total number
of surgeons

Minimal macroscopic margin to prevent through-and-through defect

≤5 mm 19 12 31

6–9 mm 3 3 6

≥10 mm 0 9 9

Minimal tissue between defect and skin

≤3 mm 5 6 11

>3 mm 17 18 35
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investigated surgical techniques considering through-and-through

defects in BMSCC related to either its resection or the reconstruc-

tion.3,25–27 However, most studies examined extensive defects and

none investigated small through-and-through defects with only recon-

struction of the inside of the cheek and primary closure of the

outside skin.

The advised amount of tissue between the defect in the cheek

and the skin is 3 mm, to preserve the subdermal plexus.28 Liao et al.,

therefore made a through-and-through defect in case the distance

between the skin and the tumor on imaging is <13 mm, which resulted

in margins of ≤4 mm in only 11 of the 230 (5%) patients with skin

excision, compared to 13 of the 101 (13%) patients without skin exci-

sion.28 However, this was researched in a Areca nut chewing area and

therefore, may not be representative for the western world since

Areca nut related BMSCC is assumed to be a clinicopathological dif-

ferent type of disease.29 Fifty-four percent of the Dutch head and

neck surgeons are reluctant to make a though-and-though defect.

To optimize the balance between adequate resection margins and

morbidity, an innovative surgical technique for BMSCC of the cheek

removal is warranted.

US has the potential to aid in the surgical planning and resection

of BMSCCs of the cheek and 87% of the surgeons would like to use

intraoperative US.30,31 The deep border of the tumor can be visual-

ized by US of the cheek's skin. There, the distance from the tumor-

border to the skin can be measured and the area where this is less

than 13 mm (10 mm tumor-free margin + 3 mm skin) can be drawn

upon the skin of the cheek. The surgeon can slightly adjust the points,

so the excision can be made along the relaxed facial tension lines to

reduce postoperative scarring.32 The surgeon starts intraorally with

the tumor resection, aiming for the points on the skin, and an intraoral

US guides the resection.30 In case of a cone shaped tumor, the cre-

ated through-and-through defect may be smaller as compared to the

F IGURE 4 The current method for through-and-through defect creation resulting in extensive loss of skin, between the red dotted lines (A).
The steps for through-and-through defect resection of a BMSCC of the cheek by the proposed theoretical surgical technique (B–D). First the
BMSCC is identified by US on the skin of the cheek (B). Then, the points where the distance from the tumor to the skin is less than 13 mm are
marked (C). Intraoperatively, the surgeon cuts towards these marks on the skin, black dotted lines (D). An intraoral US can guide the resection.
BMSCC, buccal mucosa squamous cell carcinoma; US, ultrasound.
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current through-and-through defect techniques,33 since only the skin

near the deepest point of invasion is resected. If the skin defect has a

diameter of less than about 40 mm, primary closure can be

considered,34 particularly in the elderly population, due to the laxity

of the aging cheek.35 Any local flap can be considered if the skin

defect is 3–6 cm.32 The intraoral defect can be closed with a local flap

or free flap, depending on the size of the defect (Figure 4). This sug-

gested US-guided surgical technique from both in- and outside the

cheek, for the resection of BMSCC, may offer a more objective evalu-

ation for through-and-through defect creation. However, there is no

clinical data to support this technique yet.

5 | CONCLUSION

Based on a questionnaire amongst head and neck surgeons in the

Netherlands, we conclude that there is no consensus about the best

surgical treatment for BMSCC of the cheek. Head and neck surgeons

have different opinions on acceptable clinical (macroscopic) tumor-

free margins and different indications for either the creation of a

through-and-through defect or adjuvant treatment. Information about

morbidity after through-and-through defects and a guideline for the

head and neck surgeon on how to treat BMSCC of the cheek is

lacking.
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