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BACKGROUND margins in Head and Neck surgery 

Perfect goal of surgery in oncology 
Comprehensive resection, without either macroscopic or microscopic residual disease (R0) 
 
 

12 cm 

5 cm 

Large 
recommended 

margins 



BACKGROUND margins in Head and Neck surgery 

Perfect goal of surgery in oncology 
Comprehensive resection without either macroscopic or microscopic residual disease 
 
 
Principles of realism in Head and Neck 
 
Surgical resection macroscopically complete with security margins of cancer-free tissues 
 Decrease as much as possible the risk of microscopic residual disease 
 Vs.  
 Limitation of the major morbidity associated with large resections in Head and Neck 
 
HN Cancer biologically associated with a high risk of microscopic residual disease (high rates 

of diffuse spreading, perinervous invasion, lympho-vascular invasions, lymph node invasion) 

 Standard of care : postoperative adjuvant high-dose radiotherapy  

12 cm 

5 cm 

Large 
margins ? 



BACKGROUND margins in Head and Neck surgery 

How are defined the margins ? 

 UICC/AJCC definitions 
 
R categories for the primary tumor site 
• R0 no residual tumor   
• R1 microscopic residual tumor  
• R2 macroscopic residual tumor 
• RX presence of residual tumor cannot be assessed 
 
Margin status 
• Negative margins (tumor not present at the surgical margin) 
• Microscopic positive margin (tumor present microscopically at the margin) 
• Macroscopic positive margin (tumor identified grossly at the margin) 
• Margin not assessed 



BACKGROUND margins in Head and Neck surgery 

How are defined the margins ? 

The presence of residual tumor may 
 

1. Indicate the effect of therapy 
 

2. Influence further therapy 
 

3. Be a strong predictor of prognosis 



1. Indicate the effect of therapy ? 
 
 
 

Pathological features associated with the risk of primary microscopic residual disease 
 
• Size and local invasions of the primary tumor 
• Quality of surgical margins 
• Presence and intensity of perinervous invasion 
• Lympho-vascular invasions 
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BACKGROUND margins in Head and Neck surgery 

Pathological features associated with the risk of primary microscopic residual disease 
 
• Size and local invasions of the primary tumor 
• Quality of surgical margins 
• Presence and intensity of perinervous invasion 
• Lympho-vascular invasions 

 
 
Surgical margin: only feature that the surgeon can influence 
 Major criterion of quality assurance in surgical oncology 

1. Indicate the effect of therapy ? 
 
 
 



2. Influence further therapy ? 
 
 
Therapeutic intensification 
 Very high risk of microscopic residual disease 
(microscopic positive margins OR lymph node extracapsular extension) 

Concurrent chemotherapy with postoperative adjuvant radiotherapy (Cisplatine 100mg/m² *3) 

 
Therapeutic deflation 
 Very low risk of microscopic residual disease 
(sufficient large resection AND no PNI/LVI AND early-stage pT1-2 pN0) 

No postoperative adjuvant radiotherapy 
 

BACKGROUND margins in Head and Neck surgery 



3. Be a strong predictor of prognosis ? 

Microscopic positive margins are associated with decreased 
  
 Local control 
 Locoregional control 
 Disease-free survival 
 Overall survival 

BACKGROUND margins in Head and Neck surgery 

Kaplan-Meier Curves for overall survival (OS) and disease-free survival (DFS) in 268 patients with pT1-2 oral 
tongue SCC AJCC 8th edition, according to the R0 versus R1 status (R1: margins ≤ 1mm) 
A study of the Institut Gustave Roussy, 2018, Submission process  



 
 The status R does not indicates the margins but the risk of microscopic residual disease 

 
 

 Goal: to decrease as much as possible the risk of microscopic residual disease (status R1) 
 
 

 The status of margins must be reported and identified along with the evaluation of the 
status R 
 
 

 The risk of status R1 is to be evaluated according to the risk factors of microscopic 
residual disease 

BACKGROUND margins in Head and Neck surgery 



 
 The risk of status R1 (microscopic residual disease) is deemed very high when a margin is 

microscopic positive (or ≤ 1mm, for most of teams) 
 
 

 The risk of R1 decreases with the size of the security margin of cancer-free tissues 
 
 

 The risk of R1 is deemed very low when cancer-free margins are large :  
  
 « sufficient margins » 

BACKGROUND margins in Head and Neck surgery 



QUESTION sufficient margins in Head and Neck surgery 



Sufficient resection: Is there a definition ? 
 

 

« security margins of cancer-free tissues » 

QUESTION sufficient margins in Head and Neck surgery 



Sufficient resection: Is there a definition ? 
 

 
• Positive surgical margin 

 
• Close surgical margin 

 
• Negative surgical margin 
 
 
 Qualitative evaluation Vs. Quantitative (mm) 
 

« security margins of cancer-free tissues » 

QUESTION sufficient margins in Head and Neck surgery 



QUESTION sufficient margins in Head and Neck surgery 

The quantitative definition of sufficient margins depends on 
 
 
1. The size and extents of the primary tumor 

 
2. The anatomical boundaries of the primary site 
 
 



QUESTION sufficient margins in Head and Neck surgery 

1. The size and extents of the primary tumor 
 
 
• Risks of inadequate margins in deep connective tissue > mucosal margins 

 
• Visibility Vs. Very limited palpation in TORS 

 
• Bulky and superficial tumors Vs. Deep infiltrating tumors 

Persky et al. Positive margins by oropharyngeal subsite in transoral robotic surgery for T1/T2 squamous cell carcinoma. Otolaryngology – Head and Neck Surgery 2018 158(4) 660-666 



QUESTION sufficient margins in Head and Neck surgery 

1. The size and extents of the primary tumor 
 
 
• Risks of inadequate margins in deep connective tissue > mucosal margins 

 
• Visibility Vs. Very limited palpation in TORS 

 
• Bulky superficial tumors Vs. Deep infiltrating tumors 

TORS: mainly for limited and resectable T1-2 tumors 
 
 Size and extents of the primary tumor should not be limitations for adequate margins 



QUESTION sufficient margins in Head and Neck surgery 

2. The anatomical boundaries of the primary site 
 
• Tonsil fossa 

 
• Base of tongue 

 
• Posterior pharyngeal wall 



QUESTION sufficient margins in Head and Neck surgery 

2. The anatomical boundaries of the primary site 
 
• Tonsil fossa 

 
• Base of tongue 

 
• Posterior pharyngeal wall 

 Deep margins are anatomically limited by the parapharyngeal space 
 

 Size (mm) of deep margins will not exceed the thickness of the superior 
constrictor 



QUESTION sufficient margins in Head and Neck surgery 

2. The anatomical boundaries of the primary site 
 
• Tonsil fossa 

 
• Base of tongue 

 
• Posterior pharyngeal wall 

 Deep margins are not anatomically limited by deep muscles structures 
 

 Size (mm) of deep margins are expected to be at least as large as for oral 
tongue 



QUESTION sufficient margins in Head and Neck surgery 

2. The anatomical boundaries of the primary site 
 
• Tonsil fossa 

 
• Base of tongue 

 
• Posterior pharyngeal wall 

 Deep margins are anatomically limited by the retropharyngeal space 
 

 Invasion of the constrictor muscles in the most of cases 



REVIEW margins for oropharyngeal carcinoma in the literature 



REVIEW margins for oropharyngeal carcinoma in the literature 

In Oropharyngeal carcinoma 



REVIEW margins for oropharyngeal carcinoma in the literature 

Analysis of margin status according to 
• Localization 
• Anatomical extensions 
• Stage 

Involved defined <1mm 
 

Critics: mainly focused on oral cancer, did not 
consider Cis on margins, definition of close not 

reported ++ 



REVIEW margins for oropharyngeal carcinoma in the literature 

Margins status in OPSCC T1-4, n=78 
Invaded margin defined ≤1mm 

 
invaded margins OPSCC 37%, deep n=21 and mucosal margin n=7 (3 both) 

 
Critics: analysis of surgical margin improvement between two audit 



REVIEW margins for oropharyngeal carcinoma in the literature 

Specifically in Transoral Surgery 



REVIEW margins for oropharyngeal carcinoma in the literature 

 Induction Chemo (n=131) + TO lateral Oropharyngectomy  (n=166)+/- PORT (n=51) for T1-3 OPSCC 
 

Margins positive 7.8%, close 4.8%, negative 85.5% 
Positive margins associated with increased risk of local failure 

 
Critics: landmark publication for development of TORS, but close margins are not defined 

 



REVIEW margins for oropharyngeal carcinoma in the literature 

TORS for T1-3 tonsil carcinoma n=27 
9 patients with frozen sections: final margins negative in 8, uncertain in 1 (cautery artifact) 

18 patients without frozen sections: 17 negative margins, 1 « questionable margins » 
 

PORT n=9, CRT n=15, chem alone n=1 (history of RT for lymphoma) 
 

Critics: landmark publication, but no definition nor discussion of margins 



REVIEW margins for oropharyngeal carcinoma in the literature 

T1-4 tonsil SCC treated by transoral laser microsurgery and margin mapping, n=128 (n=99 primary treatment) 
Closest deep and peripheral margins, related to study of OP dimensions MRI in healthy patients  

 
Average closest margin 2mm deep and 2.82mm peripheral 

Mean minimal thickness of the constrictor 2.4mm 
5-y LC 99%, DFS 94.5%, OS 76% 

 
Conclusion: margin mapping satisfactory, wide margins unobtainable in tonsil 

 
Critics: 5-y DFS 94.5% and OS 76% ??? Big problem in statistics 



REVIEW margins for oropharyngeal carcinoma in the literature 

Head & Neck 2017;39:1680-1688 

T1-T2 OPSCC, Tonsil and BOT ++ and soft palate, n=55 (p16+ n=29, p16- n=26) 
Impact of positive margins on DSS according to p16 status 

 
P16+: 12 positive margins, 13 close 1-5mm, 1 clear >5mm, postoperative RT, no impact 

P16-: 9 positive margins, 12 close 1-5mm, 5 clear>5mm, worse DSS with positive margins 
 

Conclusion: p16+ positive margins have low risk of recurrence despite PORT alone 
 

Critics: small sample, bias of nodal status  



REVIEW margins for oropharyngeal carcinoma in the literature 

T1-2 tonsil and BOT, n=140, 88% p16+ 
Positive versus definitive negative margin 

Intraoperative versus final margin 
 

Conclusion: Positive margin more likely in BOT compared to tonsil 
 

Critics: definition of definitive margins 



REVIEW margins for oropharyngeal carcinoma in the literature 

T1-4a OPSCC, n=80, tonsil n=66, tongue base n=13, soft palate n=1, p16+ n=47 
Neodjuvant chemo PF n=49 

Negative margin n=66, positive margin n=14 (17.5%) 
S alone n=13, PORT n=28, CRT n=39 

 
Critics: neoadjuvant chemo, PF not standard in HN, margins positive or negative (no close definition) 



Head & Neck. 2018;40:747-755 

TORS +/- adjuvant for OPSCC (T1-2 87%) 
n=314 (tonsil n=204, BOT n=110), p16+ 93% 

 
Adjuvant RT for ≥N2b, final positive margins, T4 

Close, but negative margins: not indications for adjuvant therapy 
Adjuvant CRT for pathological ECS 

 
No. of attempts for a negative margin (0-5) 

 
Conclusion: final free margins 98%. No of attempts for a negative margin associated with local or regional recurrence, 

death due to disease, and death from any cause 
 

Critics: good methodology, but final take-home message should rather be : « final negative margins » have limited value 
 

REVIEW margins for oropharyngeal carcinoma in the literature 



REVIEW margins for oropharyngeal carcinoma in the literature 

QA in Clinical Trials 



REVIEW margins for oropharyngeal carcinoma in the literature 

Circumferential margins sent for frozen section analysis, until negative margins obtained 
 

If positive or close margin on final pathology: attempt to clear the margin transorally within four weeks 
 

RT for ≥pN1, LVI+, pT3-4, close margins (<2mm) 
CRT for positive margins, ECE, ≥3 N+ 



REVIEW margins for oropharyngeal carcinoma in the literature 

Resection should provide complete removal of the primary lesion with negative gross margins 
Assessment of margins by frozen sections is preferred 

 
Tonsillar carcinoma: ≥3mm microscopic margins required; exception: deep margins (superior constrictor), binary: negative, or positive 

Tongue base carcinoma: ≥ 3mm microscopic margins required 
 

Positive margin on final pathology after negative frozen sections: deemed R0 « close » if additional negative tissus surrounding and deep 
 

CRT for positive surgical margins, ECE, ≥5 N+ 
 



REVIEW margins for oropharyngeal carcinoma in the literature 

Surgical margin defined to be clear (R0) if ≥3mm, except deep margin for tonsillar resection that is either R1 or R0 
Close margin ≥1mm and <3mm 

Involved margin (R1) <1mm in the final specimen 
 

Any R1 margin should lead to a re-resection in operating room 



REVIEW margins for oropharyngeal carcinoma in the literature 

Microscopic positive margin : carcinoma or Cis <1mm 
Clear margins: mucosa 4mm, deep margins in BOT 3mm, deep margins in tonsil 2mm 

 
Positive margin on specimen with negative additional resection: deeemed R0 close 

 
PORT : pN+, pT3-4a, close margins 

CRT: positive margins, ECS; discussed for ≥2N+, or at least 2 criteria within: N+, PNI, LVI, 
pT3-T4a  



REVIEW margins for oropharyngeal carcinoma in the literature 

Synthesis 
 
 

 
• Very limited level of evidence in oropharyngeal cancer 

 
 

• Heterogeneous local standards and trial QA  
 
 
 



CONSENSUS surgical margins in TORS for oropharyngeal squamous cell carcinoma 



CONSENSUS surgical margins in TORS for oropharyngeal squamous cell carcinoma 

Tonsil 
 
When the constrictor muscles are not invaded: 
 

 
 Microscopic positive margins (R1) are ≤ 1mm (deep and superficial) 

 
 

 Close margins (R0 close) are  >1mm and < 2-3mm deep  
  >1mm and <5mm superficial 

 
 Clear « sufficient » margins are ≥ 2-3mm deep  

≥ 5mm superficial 
 



Tonsil 
 

 
 Sparing of postoperative adjuvant radiotherapy should be considered in pT1T2 tonsil carcinoma that do not 

pathologically involve the constrictor muscles, without adverse pathological features 
 
 

 Postoperative adjuvant radiotherapy should be considered whenever constrictor muscles are pathologically invaded, 
even without other adverse pathological features 
 
 

 TORS should not routinely be considered when the carcinoma penetrates through constrictor muscles and invades the 
parapharyngeal space (prefer a cervical-transoral robotic oropharyngectomy with free flap reconstruction if possible) 

CONSENSUS surgical margins in TORS for oropharyngeal squamous cell carcinoma 



CONSENSUS surgical margins in TORS for oropharyngeal squamous cell carcinoma 

Base of tongue 
 
When the constrictor muscles are not invaded: 
 

 
 Microscopic positive margins (R1) are ≤ 1mm (deep and superficial) 

 
 

 Close margins (R0 close) are  > 1mm and < 3-5mm deep 
  > 1mm and < 5mm superficial 

 
 Clear « sufficient » margins are ≥ 3-5mm deep  
   ≥ 5mm superficial 

 



CONSENSUS surgical margins in TORS for oropharyngeal squamous cell carcinoma 

Base of tongue 
 

 
 Sparing of postoperative adjuvant radiotherapy should be considered in pT1T2 tongue base carcinoma without 

adverse pathological features 
 

 
 

 TORS should not routinely be considered when the carcinoma penetrates deeper than 10-15mm into the 
extrinsic muscles (prefer a radical cervical-transoral robotic basiglossectomy with free flap reconstruction if 
possible) 
 



CONSENSUS surgical margins in TORS for oropharyngeal squamous cell carcinoma 

Posterior oropharyngeal wall 
 
When the constrictor muscles are not invaded: 
 

 
 Microscopic positive margins (R1) are ≤ 1mm (deep and superficial) 

 
 

 Close margins (R0 close) are  > 1mm and < 2-3mm deep  
   > 1mm and < 5mm superficial 

 

 Clear « sufficient » margins are ≥ 2-3mm deep  
   ≥ 5mm superficial 

 



CONSENSUS surgical margins in TORS for oropharyngeal squamous cell carcinoma 

Posterior oropharyngeal wall 
 
When the constrictor muscles are invaded: 
 

 
 Microscopic deep margins are positive (R1), or negative (R0 close)  

 



CONSENSUS surgical margins in TORS for oropharyngeal squamous cell carcinoma 

Posterior oropharyngeal wall 
 

 
 Sparing of postoperative adjuvant radiotherapy should be considered in pT1 carcinoma of the posterior 

oropharyngeal wall without invasion of the superior constrictor muscle and without any other adverse 
pathological features 
 

 
 PORT should be considered in any other situations, with or without concurrent chemotherapy according to the 

general status of the patient and the adverse pathological features 
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