REVIEW ARTICLE

RECURRENCE PATTERNS AND ASSOCIATED FACTORS AFTER
ADJUVANT RADIOTHERAPY FOR ORAL CAVITY SQUAMOUS

CELL CARCINOMA: A NARRATIVE REVIEW
Kaynat Siddiqui,! Sarah Akhtar,! Fabiha Shakeel,! Calogero Casa,?2 Andrea

D’Aviero,34 Ahmed Nadeem Abbasi,’ Asim Hafiz!

1 Departement of Oncology, Section of Radiation Oncology, Aga Khan University Hospital (AKUH), Karachi, Pakistan.
2 UOC di Radioterapia Oncologica, Ospedale Isola Tiberina - Gemelli Isola, Rome, Italy.

3 Department of Radiation Oncology, "S.S. Annunziata" Chieti Hospital, Chieti, Italy.

4 Department of Medical, Oral and Biotechnological Sciences, "G. D'Annunzio" University of Chieti, Chieti, Italy.

PIR July - September 2026; 36(3): 219-223

ABSTRACT ____

Oral cavity squamous cell carcinoma (OCSCC) remains a challenging head and neck malignancy with a substantial
risk of locoregional recurrence despite surgery followed by adjuvant radiotherapy, with or without chemotherapy. This
narrative review summarizes relevant literature on patterns of failure following postoperative radiotherapy for OCSCC,
with consideration of the clinical challenges encountered in South Asian and lower-middle-income settings, where
a large proportion of patients present with locally advanced disease. Available evidence suggests that recurrences
in OCSCC is predominantly an early event, with local and regional failures representing the most frequent patterns,
although distant metastases also occur in patients with advanced disease. Failure patterns vary according to oral
cavity subsite, tumor stage, pathological risk factors, and treatment characteristics. We observed that a large proportion
of recurrences occur within previously irradiated high-dose radiotherapy regions, highlighting the contribution of
intrinsic tumor aggressiveness and treatment resistance, while marginal, out-of-field, and contralateral neck failures
remain clinically relevant. Adverse features including advanced nodal disease, extranodal extension, perineural
invasion, greater depth of invasion, bone involvement, and positive or close surgical margins are associated with
increased recurrence risk. In addition, delays in initiating postoperative radiotherapy and interruptions during treatment
may adversely affect outcomes. Early multidisciplinary management, appropriate surgical expertise, timely delivery
of adjuvant treatment, careful recognition of adverse tumor-related factors, and improved coordination of cancer care
remain important for optimizing locoregional control, particularly in resource-constrained settings.
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Introduction ___

Head and neck cancers rank among the ten most remain the most frequently diagnosed malignancies. 1.2
common malignancies worldwide. In Pakistan, they Within oral cavity squamous cell carcinoma (OCSCC),
represent the second most common cancer in the the buccal mucosa is a particularly common subsite.
general population, following breast cancer. Among The burden of disease in our region is closely associated
men in South Asia, however, head and neck cancers with adverse dietary and lifestyle habits, particularly
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betel nut chewing and smokeless tobacco use. Most
patients in our population present with locally advanced
disease and consequently require multimodality mana-
gement, including oncological resection, reconstructive
surgery, and adjuvant radiotherapy (RT) with or without
chemotherapy.3

Despite aggressive multimodality treatment, OCSCC is
associated with a substantial risk of treatment failure,
with recurrences occurring both locally and regionally,
followed by distant metastasis, often within a relatively
short interval.4 The risk of recurrence is influenced by
various adverse tumor-related factors, including tumor
size, nodal status, perineural invasion (PNI), lympho-
vascular invasion (LVI), depth of invasion (DOI) and
extranodal extension (ENE).56 Treatment related factors
that influence locoregional control particularly positive
surgical margins, inability to receive concurrent chemo-
therapy and delays in the initiation of adjuvant treat-
ment.7.8

Given the persistent risk of recurrence despite contem-
porary multimodality management, understanding the
patterns of treatment failure is essential to identify
opportunities to improve outcomes. In this review, we
aim to review contemporary literature reporting pattern
so failure in OCSCC and to identify potential areas for
treatment escalation and optimization.

Methodology ____

A narrative literature review was conducted to identify
relevant studies reporting patterns of failure in head
and neck cancers, with particular emphasis on oral
cavity squamous cell carcinoma (OCSCC). Studies
published within the past 15 years were searched using
Google Scholar, PubMed, and Embase. Only full-text
articles published in the English language were included.
Non-English-language publications, case reports, and
case series were excluded from the review.

Recurrence in oral cavity squamous cell carcinoma
(OCSCC), as widely reported in the literature, is predomi-
nantly an early event, although its distribution varies

considerably according to primary subsite, stage and
the treatment paradigm. Reported recurrence rates
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range from 15-50%, reflecting the substantial risk of
treatment failure despite multimodality management.?
These recurrences are particularly common and aggre-
ssive in South Asia where a large proportion of patients
present with locally advanced T-stage disease. Both
understanding of the timing of the recurrences and the
pattern of is equally important when evaluating the post
treatment outcomes.

The early temporal pattern of recurrence is well
demonstrated across several studies. Wang et al.
analysed 1,560 surgically treated patients, of whom 234
developed recurrences; where 85.9% of recurrences
occurred within 12 months and 93.6% within 18 months
of surgery. Furthermore, the pattern was subsite
dependent with regional failure predominating in
recurrent oral tongue carcinoma (60.5%), whereas
buccal mucosal cancers more commonly has local
failure (55.6%), highlighting the heterogeneity in the
pattern of failure among different subsites of oral
cavity.(6) Similarly, the prevalence of early failure was
also demonstrated by Yosefof et al.; among 266 surgi-
cally treated patients, 55 developed regional recurrence,
and those recurring within 10 months had a 5-year
overall survival (OS) of only 10.7% when compared with
those recurring later (40.8%). Early regional failure was
additionally associated with older age and greater depth
of invasion.0 In a large cohort of 1000 patients, including
125 patients with OCSCC, Leeman JE et al. reported
significant lower survival in oral cavity carcinoma group
both due to local and distant failure.®

The relative contribution of local, regional, and distant
failure is not uniform across OCSCC populations. Paliwal
et al., in an Indian cohort of 100 patients, treated with
postoperative radiotherapy or chemoradiotherapy,
reported a predominantly local pattern of failure: isolated
primary-site recurrence occurred in 22%, isolated nodal
recurrence in 2%, combined primary and nodal recur-
rence in 8%, and distant metastases in 4%. Failures
were concentrated among patients with advanced-stage
and node-positive disease.” Conversely, Oguejiofor et
al. reported a greater systemic burden, with local
recurrence occurring in 26% of both adjuvant and
definitive chemoradiotherapy groups, while distant
recurrence occurred in 32% and 34%, respectively in
locally advanced OCSCC.11 Chan AK et al. also demons-
trated oral cavity subsite-related variation in recurrence
pattern. Overall, at a median follow-up of 34 months,
local failure occurred in 21% of patients, with 68% of
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these failures occurring in-field. Oral tongue subsite,
N2 stage, and positive surgical margins were significant
predictors of OS, while on multivariate analysis only the
oral tongue subsite predicted local failure. These findings
are particularly relevant to our population, where SCC
is associated with dietary habits such as betel nut
chewing and smokeless tobacco use, resulting in chronic
mucosal exposure and the development of premalignant
and malignant lesions within a field-cancerization
background.12

Regional recurrence patterns also highlight the
importance of postoperative neck. Li L et al. reported
lower regional failure in patients treated with surgery
followed by adjuvant RT than in those managed with
neck dissection alone (6.5% vs 20.0%, p=0.10). Most
recurrences occurred at nodal levels IV and Vb, and a
node-positive neck was identified as an important
adverse risk factor. Overall, recurrence was less frequent
in the irradiated than in the non-irradiated neck.13 From
a radiation oncologist’s perspective, the relationship
between recurrence and the postoperative radiation
volume is particularly important. Waldram et al. evaluated
101 patients treated with postoperative Intensity Modu-
lated Radiotherapy (IMRT) and demonstrated both high-
dose and geographic failures. Among ten primary-site
recurrences, five were central high-dose failures, four
occurred in a peripheral high-dose region and one
recurrence was completely out-of-field. Similarly, among
14 regional recurrences, five were central high-dose
failures and five were completely outside the treated
volume.14 Of particular importance, all five out-of-field
regional recurrences occurred in the untreated contra-
lateral neck, and 5 of 21 patients (24%) with oral tongue
carcinoma managed without contralateral neck dissec-
tion or irradiation subsequently developed contralateral
nodal failure.14 A retrospective analysis of 53 patients
with locally advanced OCSCC with a median follow up
of 2.3 years, 12 out of 53 patients developed locoregional
recurrence marginally or outside the high risk target
volumes. ENE was identified as a high risk factor.3
Another study by Metcalfe E et al., categorized recur-
rences as in-field, marginal, or out-of-field when >95%,
20-95%, and <20% of the recurrence volume, respec-
tively, was encompassed by 95% prescription isodose.
With adjuvant RT doses of 60-66Gy and a follow up of
42 months, the locoregional failure rate was 13%, with
eight local, ten regional, and seven contralateral regional
recurrences; ipsilateral node-positive neck disease was
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identified as a strong predictor of contralateral neck
failure.15

Tatsuno et al. similarly observed in-field and out-of-field
failures following postoperative radiotherapy. Among
105 patients receiving primary surgical-bed irradiation,
24 developed primary-site recurrence and 22 developed
regional recurrence. Seventeen patients experienced
in-field and 11 out-of-field nodal recurrence, with overlap
between categories.6 They further observed inferior
progression-free survival and local control when the
primary tumour bed received >56 Gy compared with
>56 Gy, suggesting that total dose may contribute to
local failure in selected postoperative cases.!6 Sidhu et
al., in a North Indian cohort, with an overall failure rate
of 25.9%, with locoregional failures occurring more
commonly in-field (11.8%) than marginally (4.7%) or
out-of-field (2.4%). Perineural invasion was an important
prognostic factor in this study, and remained significant
for several failure endpoints on multivariable analysis.4
Thus, postoperative recurrence cannot be attributed
solely to inadequate target coverage, because some
patients fail outside the selected treatment volume while
a substantial proportion recur within irradiated regions.
The predominance of in-field recurrences is further
supported by studies including broader head and neck
populations. Ooishi et al. evaluated 122 patients recei-
ving postoperative IMRT, of whom 59 (48%) had oral
cavity primaries. Thirty-two patients developed loco-
regional recurrence, comprising 26 in-field, five marginal
and seven out-of-field recurrences. Notably, three of the
five marginal failures occurred in patients with oral cavity
primaries, and four patients had undergone two or more
surgical procedures before IMRT, suggesting that
repeated surgery and consequent alteration of lympho-
vascular drainage may contribute to unexpected recur-
rence.” More recently, Schréter et al. evaluated 203
postoperative HNSCC patients using combined spatial
and dosimetric analysis. Fifty-six patients developed
recurrence at a median of 7.5 months. Detailed mapping
of 40 locoregional failures showed that 75% were in-
field, 5% were true marginal failures, and 20% were out-
of-field; approximately 48% represented high-dose
failures.18 Their detailed review also showed that several
apparently marginal recurrences represented outward
extension of disease arising within adequately treated
high-dose regions rather than true geographical misses.
Only six regional failures occurred within electively
treated neck regions among the entire 203 patient cohort,
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while retrograde spread towards the ipsilateral parotid
region and along neural pathways represented additional
atypical patterns.18 It should be noted though that both
Ooishi et al. and Schréter et al. included non-oral head
and neck subsites and should therefore be interpreted
cautiously when extrapolating specifically to OCSCC.
However, their findings do strengthen the concept that
intrinsic tumour aggressiveness or treatment resistance
may account for a major proportion of postoperative
failures, rather than geographic miss alone.

Singh et al., studied 196 OCSCC patients receiving
postoperative radiotherapy and reported higher
recurrence risk in patients aged <40 years, tumours >4
cm, depth of invasion >10 mm, bone invasion, positive
or close margins, extranodal extension and increasing
pathological nodal stage, with nodal stage showing a
particularly strong association with rate of recurrence.5
These adverse factors are especially relevant in our
setting, where a high proportion of patients present with
locally advanced lesions. The frequency of in-field and
high-dose recurrence reported across several studies
also supports the concern that intrinsic tumour aggre-
ssiveness or treatment resistance may contribute
substantially to the given failure patterns.
Disease-related risk in our setting is further compounded
by service-related factors, including access to site-
specific oncological management and timely surgery,
chemotherapy, and radiotherapy. Timely initiation of
adjuvant radiotherapy is particularly important when
patients already have multiple adverse factors, while
limited health insurance, limited radiotherapy machines,
and flap-healing issues following reconstructive surgery
may further delay treatment. These shortcomings may
be addressed through regular multidisciplinary meetings,
site-specific practices, strict implementation of a cen-
tralized national cancer registry database, and national-
level awareness programs to discourage the regular
use of known carcinogens.19.20 Moreover, avoiding
treatment gaps and timely referral can also help prevent
rate of recurrences. This has been addressed in a review
written by Sun K et al. where they reported better OS,
recurrence free survival and locoregional control when
post-operative RT was not delayed beyond 6 weeks.21
Similarly, treatment breaks during RT were associated
with statistically significant decreases in 5- year OS by
7% and 20% with short (<8days) and long (>8 days)
break.22
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Conclusion ____

OCSCC remains a challenging head and neck malig-
nancy with a substantial risk of locoregional recurrence.
It has been reported that majority of the recurrences
are in infield or marginal in relation to the high dose RT
regions, depicting the tumor aggressiveness. Therefore,
adverse histopathological features, disease stage, and
oral cavity subsite should be considered during RT
volumes.
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