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Definition of locally recurrent head and neck squamous cell
carcinoma: a systematic review and proposal for the Odense -

Birmingham definition

Abstract

Purpose: The objectives of this study were (1) to systematically review current definitions of head
and neck squamous cell carcinoma (HNSCC) recurrence and (2) to propose a definition of locally

recurrent HNSCC.

Methods A systematic literature review was performed according to the ‘Preferred Reporting Items
for Systematic Reviews and Meta-Analyses’ statement in Medline, Embase, and Cochrane
databases guided by the study question “What is the definition of local recurrence for patients with

HNSCC?”. All retrieved studies were reviewed and qualitatively analyzed.

Results: The systematic literature search resulted in 3,467 publications after removal of duplicates.
Forty studies were examined as full text, and a total of five were found suitable for inclusion. All
five included studies dealt with definitions of second primary HNSCC and were based on the
Warren and Gates Criteria; (1) each of the tumors are malignant, (2) each must be distinct, and (3)
the probability of one being a metastasis of the other must be excluded. Each of the included studies
added specific anatomical and/or temporal separation measures to the criteria of second primary
HNSCC. We propose the definition of locally recurrent HNSCC to be: (1) Same anatomical subsite
or adjacent subsite within 3 cm of the primary lesion, (2) time-interval no more than 3 years (from

completed treatment of the primary lesion), and (3) same p16-status for oropharyngeal carcinomas.



Conclusions: No uniform definition of locally recurrent HNSCC currently exists. We propose the
Odense — Birmingham definition based on the anatomical subsite combined with a specific

measurable distance, and a temporal separation of three years.

Introduction

Despite aggressive primary treatment, relapse frequently occurs in patients with head and neck
squamous cell carcinoma (HNSCC) [1,2]. These patients also have an increased risk of second
primary carcinomas, often adjacent to the primary lesion within the oral cavity, pharynx, or larynx
[3,4]. Distinction between locally recurrent HNSCC (LRS) and second primary HNSCC (SPS) is
imperative for proper diagnosis and treatment. Furthermore, patients suffering from LRS are
generally considered to have a poorer prognosis than their counterparts with SPS [5,6]. Surgery
with curative intent in LRS is usually extensive and requires advanced reconstructive procedures.
As a result, a substantial proportion of these patients are treated palliatively [7,8]. Conversely, SPS
tends to be associated with significantly better patient survival and can often be treated with a
simpler and curatively intended approach [9]. Finally, from a scientific and epidemiological
perspective, clear distinction between LRS and SPS is mandatory to avoid selection bias when
attempting to compare study outcomes involving local recurrence (e.g., treatment effects, incidence
rates, risk factors, and detection methods of recurrent HNSCC).

To our knowledge, no uniform definition of LRS exists, resulting in confusions as to when a
malignant lesion is designated as LRS versus SPS in patients who have previously been diagnosed
with HNSCC. Therefore, the objectives of this study were (1) to systematically review current

definitions of HNSCC recurrence and (2) to propose a definition of locally recurrent HNSCC.



Methods

A systematic literature review was performed according to the ‘Preferred Reporting Items for

Systematic Reviews and Meta-Analyses’ (PRISMA) statement [10].

Systematic literature search

A systematic literature search guided by the study question “What is the definition of local
recurrence for patients with HNSCC?”” was constructed as a block search combining all available
free text and Medical Subject Heading terms for head and neck neoplasm, recurrence, and
guideline. The complete search strategy is available from the supplemental appendix. The search
strategy was developed with assistance from a science librarian, and on June 27, 2019 the electronic
databases Medline, Embase, and Cochrane were searched by the first and second authors (MR and

TR). No restrictions on study design or publication date were used.

Study Selection

Studies identified by the literature search were entered into Endnote version X8 (Thompson
Reuters, Carlsbad, CA). Duplicates were automatically removed. Eligibility of the studies was
assessed in two steps. First, titles and abstracts were screened independently by two authors (MR
and TR) using predefined criteria for inclusion and exclusion. In essence, studies on other cancers
were excluded in the screening process. Subsequently, the same two authors independently
evaluated the full-text version of the publications that passed through the first screening.

Discrepancies were resolved by discussion, and in case of disagreement, the article proceeded to the



next step. Reference lists were reviewed for relevant studies not identified through the electronic

search. Conference abstracts, studies written in other languages than English, German, Norwegian,
Swedish, or Danish, and studies without relevant data (e.g., studies on other cancers and studies on
N-site or M-site recurrence) were excluded. Therefore, the present systematic review only included

studies defining local recurrence in patients with HNSCC.

Data item and collection process

MR and TR also performed data extraction. Data were collected regarding specifications of
temporal and anatomical separation between the primary HNSCC and subsequent development of a
new local carcinoma. In addition, data on the application of any given definition were extracted

(e.g. definitions used in clinical examinations, for molecular classification, or for cancer registries).

Quality assessment

Relevant quality assessment tools were sought. However, none were found to fit our specific
research question as available assessment tools consider general study qualities, such as study
design, statistical methods, etc. Therefore, the Centre for Evidence-Based Medicine at Odense
University was consulted, and on the basis of this, we constructed a suitable quality assessment
tool. Each study was evaluated considering three questions: Is the definition specific for HNSCC?
Does the definition mention both anatomical and temporal separation? Has the definition been
tested in later studies? The evaluation was performed by authors MR and TR and limited to the

specific research question in the present review.



Results

Study Selection and Characteristics

The systematic literature search resulted in 4,046 publications. After removal of duplicates, 3,467
studies remained for screening. The study selection process is illustrated in Figure 1. Forty studies
were examined as full text, and among these, two studies were found suitable for inclusion. In
addition, three studies were included through the process of cross-checking reference lists, resulting

in a total of five included studies.

Results of Individual Studies

All five included studies dealt with definitions of SPS and were based on the Warren and Gates
Criteria from 1932 [11]; (1) each of the tumors are malignant, (2) each must be distinct, and (3) the
probability of one being a metastasis of the other must be excluded. Four of the five studies added a
specific distance or anatomical separation to the Warren and Gates criteria [9,12-14]. Hong et al.
[12] and Jovanovic et al. [13] both defined this distance to be >2 cm, whereas Braakhius et al. [9]
determined SPS to be separated to another anatomical site. SEER [14] limited SPS to appear in a
separate anatomical subsite. Three studies also employed a temporal separation criterion, defined as
a minimum of 3 to 5 years for a SPS to occur after diagnosis of the primary tumor [12,14,15].

An overview of the included studies is provided in Table 1.

Quality assessment
The quality of the individual studies was evaluated according to a self-constructed, non-validated
assessment tool. Overall assessments of the five included studies according to this tool deemed all

of them acceptable. The quality assessment is summarized in Table 2.



Discussion

This is the first systematic review to evaluate current definitions of LRS. Our primary result was
that no recognized definition exists.

Numerous studies have investigated treatment effects, incidence rates, risk factors, and detection
methods of recurrent HNSCC [8,16,17]. However, misclassification of SPS as LRS may represent a
major selection bias. Indeed, reported incidence rates of recurrent HNSCC have varied considerably
from 12% [18] to 54% [1]. Results aiming to change existing treatment approaches (towards
potential new ones) may therefore be skewed if favorable subjective criteria are used to define LRS.
From a clinical standpoint, it is of utmost importance to distinguish LRS from SPS to ensure proper
prognostication and treatment approach. For example, at present there is no consensus on how a
new HNSCC lesion is classified when arising 2 cm from a previous primary site that was treated
four years earlier. Since the prognosis is considerably better in SPS, extensive resection can be
undertaken much more readily than in LRS where palliative treatment may be considered more

often.

Both LRS and SPS may be caused by the same environmental factors that caused development of
the first primary tumor. Although smoking and alcohol consumption are the traditional, principal
carcinogens [19,20], human papillomavirus (HPV) infection has also been identified as a cause of
HNSCC, when arising from the oropharynx [21,22]. However, patients with HPV-positive
oropharyngeal cancer have distinct demographic characteristics (e.g., younger age at onset of
disease and better socio-economic status), better locoregional control, and higher survival than
HPV-negative patients [23,24].

The detection of multiple adjacent carcinomas was first described by Slaughter et al. 1953 as “field



cancerization” [25] . Two theories have been proposed to explain this concept. The first considers
development of a malignant cell as a rare event, which originates from a monoclonal cell
population, disseminates throughout the mucosa, and eventually causes multiple malignant lesions
[26]. The second theory anticipates that carcinogen exposure affects the independent transformation
of diverse epithelial cells to different degrees at different times and may result in development of
multiple tumors [27,28]. The first hypothesis supports that a new malignant lesion may be
considered as LRS, whereas the second hypothesis suggests that multiple tumors may well be SPSs.
How can these theoretical deliberations be converted into a clinically meaningful definition? Based
on our systematic literature search, it appears that both temporal and anatomical separation should
be taken into account.

All included studies are based on the Warren and Gates criteria, which were formulated to
distinguish a primary carcinoma from a separate carcinoma (i.e., termed second primary or
synchronous carcinoma) that arises adjacent to one another in the primary setting. Several studies
have used the Warren and Gates criteria in the assessment of LRS versus SPS, including
amendments on specific anatomical and temporal separation. All appear to specify LRS as a new
indistinct carcinoma and SPS as a distinct new carcinoma in patients with previously treated
HNSCC.

However, as mentioned, no consensus on the exact anatomical or temporal separation exists. Some
authors suggest <2 cm or <3 cm as anatomical separation [12,13], whereas others propose LRS as a
new carcinoma within the same site or subsite [9,14]. Could anatomical subsite localization alone
be used for distinction of LRS versus SPS? If a patient with previous tonsil cancer presented with a
carcinoma at the palatopharyngeal fold, one could argue that it may be considered as LRS, since the
two lesions could be localized within a few millimeters, although appearing in two anatomically

different sites.



Three of the included studies specify a temporal separation in their definition of LRS. Hong et al.
[12] and Zukauskaite et al. [15] both determine LRS as a new adjacent carcinoma arising within 3
years of treatment. However, the criterion is only used as part of their methodological study
approach, without any further rationalizations. SEER [14], which is a manual for cancer staging and
coding, does not include any reasons for their temporal definition of LRS within 5 years.

Thus, no rationale is currently described regarding a temporal time-span criterion in defining LRS.

We suggest that the definition of LRS should be based on the anatomical subsite combined with a
specific measurable distance, and an explicit temporal distinction. Thus, we propose the definition
of LRS to be: (1) Same anatomical subsite or adjacent subsite within 3 cm of the primary
lesion, (2) time-interval no more than 3 years (from completed treatment of the primary
lesion), and (3) same p16-status for oropharyngeal carcinomas.

According to our systematic literature review this definition includes the most used criteria for LRS,
it is based on clinical standard examinations, and in our opinion, it seems reproducible and easy to

remember. As earlier stated no accepted definition of LRS exists.

Limitations

The included studies were evaluated according to a self-constructed, non-validated assessment tool,
since no appropriate validated tool was found for this review.

Further, the applied search terms were based on LRS, and identification of studies on SPS was
secondary. The applied search strategy may have missed studies including only SPS. Accordingly,
it is possible that the literature review would have been strengthened if the search had included SPS.

Limitations regarding our definition proposal of LRS also deserve mention. Our proposed definition



has the advantage of being simple, reasonable, and developed based on the different definitions
stated in the literature. However, since all the studies included in our systematic literature review
are without solid scientific base, our suggested definition also lacks firm evidence. In order words,
our definition of LRS is pragmatic. Application of our definitional rigid criteria regarding
anatomical separation is not straight forward in the clinical setting, since there is no visible border
from the previous tumor site. Thus, determining LRS from SPS will always depend on a subjective

clinical decision-making.

Future research

Despite development of numerous molecular and immunohistochemical methods during recent
years, none have shown to be applicable in the clinical management of patients with HNSCC, other
than p16 for oropharyngeal cancers. To our knowledge, no appropriate molecular or
immunohistochemical methods currently exist to discriminate LRS from SPS. However, this may
well change in the future.

It is also imperative that we validate our proposed definition, preferably in a prospective fashion.
From a purely clinical perspective, tumors fulfilling our definition would need to demonstrate the
prognostic features that characterize true LRS, to set realistic patient expectations and avoid futile
treatment efforts. From a more basic perspective, the microscopic features would need to display
predefined similarities. Such a study could potentially be conducted by rigorously collecting
information on all patients with either suspected LRS or SPS, including spatiality, temporality,
immunohistochemical features, and long-term outcomes. This would allow us to compare patients
with one, two, or all three proposed features, and derive their individual and combined sensitivity
and specificity for outcomes and possibly, preferred management. Furthermore, clinical and

constitutional features should be collected to deduce whether they may aid in proper classification.



Accordingly, even if the proposed definition appears to be suboptimal, we would be able to

statistically derive a model for optimizing discrimination.

Conclusions

No uniform definition of locally recurrent HNSCC currently exists. We propose The Odense —
Birmingham definition based on the anatomical subsite combined with a specific measurable

distance, and a temporal separation of three years.

10



References

1. Ang KK, Trotti A, Brown BW, Garden AS, Foote RL, Morrison WH, Geara FB, Klotch DW,
Goepfert H, Peters LJ (2001) Randomized trial addressing risk features and time factors of surgery
plus radiotherapy in advanced head-and-neck cancer. International journal of radiation oncology,
biology, physics 51 (3):571-578. d0i:10.1016/s0360-3016(01)01690-x

2. Chang JH, Wu CC, Yuan KS, Wu ATH, Wu SY (2017) Locoregionally recurrent head and neck
squamous cell carcinoma: incidence, survival, prognostic factors, and treatment outcomes.
Oncotarget 8 (33):55600-55612. doi:10.18632/oncotarget.16340

3. Rohde M, Nielsen AL, Johansen J, Sorensen JA, Nguyen N, Diaz A, Nielsen MK, Asmussen JT,
Christiansen JM, Gerke O, Thomassen A, Alavi A, Hoilund-Carlsen PF, Godballe C (2017) Head-
to-Head Comparison of Chest X-Ray/Head and Neck MRI, Chest CT/Head and Neck MRI, and
(18)F-FDG PET/CT for Detection of Distant Metastases and Synchronous Cancer in Oral,
Pharyngeal, and Laryngeal Cancer. Journal of nuclear medicine : official publication, Society of
Nuclear Medicine 58 (12):1919-1924. doi:10.2967/jnumed.117.189704

4. Bittorf B, Kessler H, Merkel S, Bruckl W, Wein A, Ballhausen WG, Hohenberger W, Gunther K
(2001) Multiple primary malignancies: An epidemiological and pedigree analysis of 57 patients
with at least three tumours. Eur J Surg Oncol 27 (3):302-313. doi:10.1053/ejs0.2001.1112

5. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A (2015) Global cancer statistics,
2012. CA: a cancer journal for clinicians 65 (2):87-108. doi:10.3322/caac.21262

6. Cianfriglia F, Di Gregorio DA, Manieri A (1999) Multiple primary tumours in patients with oral
squamous cell carcinoma. Oral oncology 35 (2):157-163

7. Mehanna H, Kong A, Ahmed SK (2016) Recurrent head and neck cancer: United Kingdom
National Multidisciplinary Guidelines. The Journal of laryngology and otology 130 (S2):S181-
$190. doi:10.1017/s002221511600061x

8. Rohde M, Nielsen AL, Johansen J, Sorensen JA, Diaz A, Pareeck M, Asmussen JT, Gerke O,
Thomassen A, Gyldenkerne N, Dossing H, Bjorndal K, Hoilund-Carlsen PF, Godballe C (2019)
Upfront PET/CT affects management decisions in patients with recurrent head and neck squamous
cell carcinoma. Oral oncology 94:1-7. doi:10.1016/j.oraloncology.2019.04.025

9. Braakhuis BJ, Tabor MP, Leemans CR, van der Waal I, Snow GB, Brakenhoff RH (2002)
Second primary tumors and field cancerization in oral and oropharyngeal cancer: molecular
techniques provide new insights and definitions. Head & neck 24 (2):198-206

10. Moher D, Liberati A, Tetzlaff J, Altman DG (2009) Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA statement. Bmj 339:b2535. doi:10.1136/bmj.b2535

11. Warren S GO (1932;16:1358+69.) Multiple primary malignant tumours: A survey of the
literature and a statistical study. American Journal of Cancer

12. Hong WK, Lippman SM, Itri LM, Karp DD, Lee JS, Byers RM, Schantz SP, Kramer AM,
Lotan R, Peters LJ, et al. (1990) Prevention of second primary tumors with isotretinoin in
squamous-cell carcinoma of the head and neck. The New England journal of medicine 323
(12):795-801. doi:10.1056/nejm199009203231205

13. Jovanovic A, van der Tol IG, Kostense PJ, Schulten EA, de Vries N, Snow GB, van der Waal |
(1994) Second respiratory and upper digestive tract cancer following oral squamous cell carcinoma.
European journal of cancer Part B, Oral oncology 30b (4):225-229

14. Adamo M DL, Ruhl J SEER Program Coding and Staging Manual 2018. National Cancer
Institute, Bethesda, MD 20892

15. Zukauskaite R, Hansen CR, Grau C, Samsoe E, Johansen J, Petersen JBB, Andersen E, Brink C,
Overgaard J, Eriksen JG (2018) Local recurrences after curative IMRT for HNSCC: Effect of

11



different GTV to high-dose CTV margins. Radiotherapy and oncology : journal of the European
Society for Therapeutic Radiology and Oncology 126 (1):48-55. doi:10.1016/j.radonc.2017.11.024
16. Zbaren P, De Bree R, Takes RP, Rinaldo A, Ferlito A (2013) Which is the most reliable
diagnostic modality for detecting locally residual or recurrent laryngeal squamous cell carcinoma
after (chemo)radiotherapy? European Archives of Oto-Rhino-Laryngology 270 (11):2787-2791
17. Suenaga Y, Kitajima K, Ishihara T, Sasaki R, Otsuki N, Nibu K, Minamikawa T, Kiyota N,
Sugimura K (2016) FDG-PET/contrast-enhanced CT as a post-treatment tool in head and neck
squamous cell carcinoma: comparison with FDG-PET/non-contrast-enhanced CT and contrast-
enhanced CT. European radiology 26 (4):1018-1030. doi:10.1007/s00330-015-3902-1

18. Leemans CR, Tiwari R, Nauta JJ, van der Waal I, Snow GB (1994) Recurrence at the primary
site in head and neck cancer and the significance of neck lymph node metastases as a prognostic
factor. Cancer 73 (1):187-190

19. Danaei G, Vander Hoorn S, Lopez AD, Murray CJ, Ezzati M (2005) Causes of cancer in the
world: comparative risk assessment of nine behavioural and environmental risk factors. Lancet 366
(9499):1784-1793. doi:10.1016/s0140-6736(05)67725-2

20. Hashibe M, Brennan P, Chuang SC, Boccia S, Castellsague X, Chen C, Curado MP, Dal Maso
L, Daudt AW, Fabianova E, Fernandez L, Wunsch-Filho V, Franceschi S, Hayes RB, Herrero R,
Kelsey K, Koifman S, La Vecchia C, Lazarus P, Levi F, Lence JJ, Mates D, Matos E, Menezes A,
McClean MD, Muscat J, Eluf-Neto J, Olshan AF, Purdue M, Rudnai P, Schwartz SM, Smith E,
Sturgis EM, Szeszenia-Dabrowska N, Talamini R, Wei Q, Winn DM, Shangina O, Pilarska A,
Zhang ZF, Ferro G, Berthiller J, Boffetta P (2009) Interaction between tobacco and alcohol use and
the risk of head and neck cancer: pooled analysis in the International Head and Neck Cancer
Epidemiology Consortium. Cancer epidemiology, biomarkers & prevention : a publication of the
American Association for Cancer Research, cosponsored by the American Society of Preventive
Oncology 18 (2):541-550. doi:10.1158/1055-9965.epi-08-0347

21. Carlander AF, Gronhoj Larsen C, Jensen DH, Garnaes E, Kiss K, Andersen L, Olsen CH,
Franzmann M, Hogdall E, Kjaer SK, Norrild B, Specht L, Andersen E, van Overeem Hansen T,
Nielsen FC, von Buchwald C (2017) Continuing rise in oropharyngeal cancer in a high HPV
prevalence area: A Danish population-based study from 2011 to 2014. European journal of cancer
(Oxford, England : 1990) 70:75-82. doi:10.1016/j.ejca.2016.10.015

22. Garnaes E, Kiss K, Andersen L, Therkildsen MH, Franzmann MB, Filtenborg-Barnkob B,
Hoegdall E, Lajer CB, Andersen E, Specht L, Joenson L, Frederiksen K, Friis-Hansen L, Nielsen
FC, Kjaer SK, Norrild B, von Buchwald C (2015) Increasing incidence of base of tongue cancers
from 2000 to 2010 due to HPV: the largest demographic study of 210 Danish patients. British
journal of cancer 113 (1):131-134. doi:10.1038/bjc.2015.198

23. Albergotti WG, Abberbock S, Mathews F, Ferris RL, Johnson JT, Duvvuri U, Kim S (2018)
Oligometastatic status as predictor of survival in metastatic human papillomavirus-positive
oropharyngeal carcinoma. Head & neck. doi:10.1002/hed.25171

24. Anantharaman D, Billot A, Waterboer T, Gheit T, Abedi-Ardekani B, Lagiou P, Lagiou A,
Ahrens W, Holcatova I, Merletti F, Kjaerheim K, Polesel J, Simonato L, Alemany L, Mena
Cervigon M, Macfarlane TV, Znaor A, Thomson PJ, Robinson M, Canova C, Conway DI, Wright
S, Healy CM, Toner ME, Pawlita M, Tommasino M, Brennan P (2018) Predictors of oropharyngeal
cancer survival in Europe. Oral oncology 81:89-94. doi:10.1016/j.oraloncology.2018.04.016

25. Slaughter DP, Southwick HW, Smejkal W (1953) Field cancerization in oral stratified
squamous epithelium; clinical implications of multicentric origin. Cancer 6 (5):963-968.
doi:10.1002/1097-0142(195309)6:5<963::aid-cncr2820060515>3.0.c0;2-q

26. Bedi GC, Westra WH, Gabrielson E, Koch W, Sidransky D (1996) Multiple head and neck
tumors: evidence for a common clonal origin. Cancer research 56 (11):2484-2487

12



27. Partridge M, Emilion G, Pateromichelakis S, Phillips E, Langdon J (1997) Field cancerisation of
the oral cavity: comparison of the spectrum of molecular alterations in cases presenting with both
dysplastic and malignant lesions. Oral oncology 33 (5):332-337

28. Califano J, van der Riet P, Westra W, Nawroz H, Clayman G, Piantadosi S, Corio R, Lee D,
Greenberg B, Koch W, Sidransky D (1996) Genetic progression model for head and neck cancer:
implications for field cancerization. Cancer research 56 (11):2488-2492

13



Figure 1: Study selection, flow chart.
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Table 1 Existing descriptions of locally recurrent HNSCC sought through systematic literature

search.
Study Study Temporal Anatomical Context of definition
(Author, year) population separation separation
(cancer, n)
Braakhuis et al. HNSCC, no None Same (or Review and proposal for
2002 specific study adjacent) molecular classifications of SPS
population, anatomic site
Zukauskaite et HNSCC, 1576 <3 years None Retrospective cohort study
al. 2018 patients analyzing failure rates after
curatively intended IMRT
SEER, 2018 HNC in general, | <5 years Same anatomical | Program Coding and Staging
no specific study subsite Manual
population,
Hong et al. 1990 | HNSCC, 103 < 3 years <2cm RCT study on the effect of
patients isotretinoin
Jovanovic et al. Oral SCC, 727 None <2cm Retrospective cohort study
1994 patients calculating the risk of MPT

following oral SCC

Abbreviations: HNSCC: Head and Neck Squamous Cell Carcinoma; IMRT: intensity modulated

radiotherapy; HNC: Head and Neck cancer; MPT: multiple primary tumors; SCC: Squamous Cell

Carcinoma
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Table 2 Existing definitions of locally recurrent HNSCC sought through systematic literature

search.

Study Is the definition Does the definition Has the definition Overall
(Author, year) specific for mention both been tested in later assessment
HNSCC? anatomical and studies?*

temporal separation?
Braakhuis et al. 2002 Yes Yes No Acceptable
Zukauskaite et al. 2018 | Yes No No Acceptable
SEER 2018 No Yes No Acceptable
Hong et al. 1990 Yes Yes No Acceptable
Jovanovic et al 1994 Yes No No Acceptable

Abbreviations: HNSCC: Head and Neck Squamous Cell Carcinoma

* To the knowledge of the authors
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