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Review

Introduction

Oral Cancers (OC) develop on the lip or oral cavity and orig-
inate majorly from squamous cells.1 They include squamous 
cell carcinomas of the oral cavity originating from the labial 
mucosa, anterior two-thirds of the tongue, buccal mucosa, 
floor of the mouth, hard palate, upper and lower alveolus, 
and gingivae.2

Surgery is the mainstay of treatment for OC and it may be 
combined with other treatment modalities such as radiother-
apy (external beam radiotherapy [EBRT] or intensity-modu-
lated radiotherapy [IMRT]), brachytherapy, systemic therapy, 
or any combination of these. Appropriate treatment selection 
is made based on disease location and progression, consider-
ation of disease control, patient general health status, func-
tional and aesthetic outcomes, and availability of expertise 
and resources.3 The success of surgery is measured primarily 

by the locoregional control (LRC) of the disease and disease-
free survival. This explains why most surgeons excise can-
cerous tumors with a clinical margin of about 1 cm of normal 
tissue.4 Despite a complete surgical excision clinically, the 
tumor may still be demonstrated at the margins histopatho-
logically5,6; encouraging a more aggressive surgical inter-
vention. This drawback of surgical intervention makes the 
need for alternatives with less morbidity and sacrifice of 
normal tissue paramount. In cases where combinations of 
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other treatment modalities will give similar or better treat-
ment outcomes, such combinations should be adopted as 
they will spare patients unnecessary surgeries.

A few studies7-10 have reported the roles of radiotherapy 
and chemotherapy in the management of OC. However, to 
our knowledge, there has been no systematic review of the 
available evidence on the effectiveness of radiotherapy and 
chemotherapy as sole treatment modalities for OC without 
surgical intervention. It is therefore important to under-
stand the effectiveness of any combination of non-surgical 
treatment modalities compared with surgical treatment with 
or without adjunct treatments. Such evidence will inform 
clinical decisions regarding the choice of these treatment 
modalities especially in cases where surgical intervention is 
contraindicated.

Therefore, this systematic review aimed to answer the 
question “How effective are radiotherapy and chemotherapy 
as single or combined treatment modalities in the manage-
ment of OC, and can they serve as viable alternatives to sur-
gical intervention (with or without adjunct treatments) in OC 
patients with an unresectable disease where esthetics or func-
tion is a major concern, patients with advanced medical con-
ditions intolerant of surgery, and in patients who do not 
consent to surgery?”

Methodology

This systematic review was conducted and presented accord-
ing to the methods of the Cochrane guideline for systematic 
reviews.11

Eligibility Criteria

Only randomized controlled trials (RCT) and controlled 
clinical trials (CCT) comparing any combinations of non-
surgical treatment modalities with surgical intervention 
with or without other treatment modalities were included in 
this review. Participants were individuals of all ages with 
confirmed histopathologic diagnoses of OC as defined by 
the International Classification of Diseases for Oncology 
(ICD-O). Participants with squamous cell carcinoma (SCC) 
ICD-O codes C06 (oral cavity) were included in this 
review.12 Also included were studies of HNC when at least 
50% of participants were recorded as having OC, or in 
cases where data for OC could be extracted or were  
available separately.

The intervention was any combination of non-surgical 
treatment modalities (radiotherapy, brachytherapy, chemo-
therapy, and immunotherapy/targeted therapy) compared 
with surgery with or without other treatment modalities. 
Surgical treatment could have included traditional scalpel-
based surgery, laser surgery, electrosurgery, cryosurgery, or 
robotic surgery. Also included were re-treatment cases where 
non-surgical interventions were initiated on a previously 

treated site either as a recurrent case or as a primary lesion in 
the same location.

The outcomes assessed included any combination of  
primary outcomes (overall survival, disease-free survival, 
locoregional control, and recurrence) and secondary out-
comes (complications of treatment, participant satisfaction, 
cost of treatment, and quality of life).

Search Strategy and Selection of Studies

We conducted systematic searches for RCTs and CCTs in 
PubMed (NLM), Cochrane, Ovid Medline, and OpenGrey 
databases. The US National Institutes of Health Ongoing 
Trials Register (ClinicalTrials.gov) and the World Health 
Organization International Clinical Trials Registry (WHO 
clinical trials registry) were also searched for ongoing and 
past studies. Additional searches for relevant studies were 
done via the following methods: hand-search of the reference 
section of eligible studies and purposeful Google scholar 
searches. Only articles written in English or with English 
language translations were considered for the review. There 
were no other publication conditions. All databases were 
searched to September 2020.

Two of the authors (UPE and AAA) independently 
screened the titles and abstracts (when available) of all 
reports identified through the electronic searches. The search 
was designed to be sensitive to include only RCTs and CCTs. 
Non-control clinical trials, retrospective cohorts, and cross-
sectional studies were filtered out in the selection process. 
For studies appearing to meet the inclusion criteria, or for 
which there was insufficient data in the title and abstract  
to make a clear decision, we obtained the full report. The  
full reports were also independently assessed by the first  
2 authors (UPE and AAA) to establish whether the studies 
met the inclusion criteria or not. Disagreements were 
resolved by the third author (WLA). The search strategies, as 
well as the exclusion criteria for the selection of studies, are 
illustrated in Figure 1 according to PRISMA.13

Data Extraction and Management

The first 2 authors (UPE and AAA) independently extracted 
data from the included studies. The data extraction forms 
were piloted on several papers and modified as required 
before use. There were no disagreements in data extraction.

For each study, the following data were recorded (where 
available):

•• Authors name, year of publication, recruitment of the 
first participant, country of origin, study design, and 
source of funding (if any).

•• Socio-demographic characteristics of participants, cri-
teria for inclusion and exclusion, the proportion of par-
ticipants with OC or OPC in HNC trials, the staging of 



Egbunah et al	 3

SCC,2 location of SCC, duration of the review, prog-
nosis, recurrence, complications, quality of life.

•• Details of treatment duration, dosage, cost, and 
follow-up.

•• Details of the outcomes evaluated, including, assess-
ment measures and time intervals.

Assessment of Risk of Bias in Included Studies

Two review authors (UPE and AAA) independently assessed 
the risk of bias in included studies using a design-specific 
risk of bias modified from the adapted risk of bias criteria  
for individual studies in systematic reviews of healthcare 

Figure 1.  Flow chart of the study search strategy and selection process.
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intervention by Viswanathan et  al14 and other studies11,13,15 
risks of bias assessments. We proposed 7 criteria for the 
assessment: (a) sequence generation (selection bias);  
(b) allocation method (selection bias); (c) performance bias; 
(d) attrition bias; (e) detection bias; (f) reporting bias; and  
(g) other bias.

Statistical Analysis

We planned to conduct quantitative analysis for combinable 
data reporting the same outcome with similar measures using 
the generic inverse variance method and random-effects 
model. All statistical analyses were done with Revman ver-
sion 5.4 (Review Manager Version 5.4, The Cochrane 
Collaboration, 2020).16

Results

Description of Studies

Results of the search.  Fifty-eight research papers were identi-
fied after the inclusion of all the keywords and removal of all 
duplicate studies (Figure 1). Full-text copies of these articles 
were retrieved for detailed review. Additional searches were 
also done. Finally, only 5 studies17-21 met all inclusion crite-
ria, and they were selected for qualitative analysis.

Participants.  Participants were recruited over periods ranging 
from 2 to 6 years, with the earliest recruitment in May 1973 
reported by Kramer et al.18 A total of 608 participants with 
HNC were allocated to treatments with 211 (34.7%) partici-
pants diagnosed with OC included in the outcome evalua-
tions. All included trials reported tumor stage using the TNM 
classification.2

Interventions.  Five studies17-21 compared non-surgical with 
surgical interventions in the management of OC. Of the  
5 studies included in the review; 2 compared radiotherapy with 
surgery,17,18 1 compared chemoradiotherapy with surgery,19 
and 2 compared brachytherapy with surgery.20,21 None of the 
included trials compared immunotherapy/target therapy with 
surgery. Table 1 shows the characteristics of selected studies.

Risk of Bias in Included Studies

The risk of bias in included studies was assessed through the 
design specific risk of bias modified from the adapted risk of 
bias criteria for individual studies in systematic reviews of 
health care intervention by Viswanathan et  al.14 Of the 5 
studies,17-21 3 were RCTs17-19 and 220,21 did not explicitly state 
their study design and were assessed as being at unclear 
overall risk of bias.

Sequence generation (selection bias).  Of the 3 RCTs, 117 
reported adequate randomization sequence generation 

methods and was assessed as being at low risk of bias for this 
domain. In the remaining 2,18,19 the methods of sequence 
generation were unclear and they were assessed as being at 
unclear risk of bias.

Allocation method (selection bias).  Of the 3 RCTs, only 117 
reported adequate allocation concealment and was assessed 
as being at low risk of bias for this domain. In the remain-
ing 2,18,19 the methods for allocation concealment were 
unclear.

Performance bias.  Blinding of participants and clinicians is 
difficult in surgical trials and was not assessed. In the 3 tri-
als17-19 assessed for bias, researchers ruled out any impact 
from concurrent interventions and unintended exposures and 
maintained fidelity to their intervention protocol. They were 
assessed as being at low risk of bias for this domain.

Attrition bias.  We assessed the 3 RCTs17-19 as being at low 
risk of bias concerning incomplete outcome data because all 
the participants were adequately accounted for in the out-
come evaluation.

Detection bias.  Blinding of outcome assessment is both pos-
sible and desirable. However, because mortality, DFS, and 
LRC were the primary outcomes most frequently and reli-
ably reported; a decision was made to assess all trials17-19 as 
being at low risk of bias for the blinding of the outcome 
assessment domain.

Reporting bias.  We assessed the 3 RCTs17-19 as free of selec-
tive reporting bias as they reported on expected, pre- 
specified clinically important outcomes.

Other bias.  We assessed 2 trials18,19 at low risk of other bias 
because the intervention groups appeared to be similar at 
baseline and there were no other sources of bias. We assessed 
the trial by Robertson et al17 at high risk of other bias because, 
although planned recruitment was 350 participants, this trial 
was stopped after only 35 participants were recruited because 
clinicians felt it was unethical to continue. Additionally, 
more than half of the participants in this trial did not receive 
radiotherapy as planned due to problems with faulty equip-
ment. This would likely have had a greater effect on the out-
comes of the RT-only arm of the trial.

Overall bias.  We assessed 1 trial17 at high risks of bias and the 
remaining 418-21 at unclear risk of bias, for all outcomes eval-
uated. A summary of the risk of bias assessment is presented 
in Figure 2.

Effects of Intervention on Oral Cancer

Five studies17-21 were included in the qualitative analysis for 
nonsurgical versus surgical management of OC. OCs 
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included in the trials were non-HPV induced. However, the 
trial by Robertson et  al,17 Strnad et  al,20 and Rudzianskas 
et  al21 reported majorly non-HPV induced OC, and also 
included unspecified pharyngeal carcinomas which could 
not be extracted from the combined data. Two studies17,18 
compared radiotherapy with surgery, 1 study19 compared 
chemoradiotherapy with surgery, and 220,21 compared brachy-
therapy with surgery.

Radiotherapy versus Surgery

Two trials17,18 compared radiotherapy with surgery in the 
management of OC. Robertson et al17 compared radiotherapy 
alone with surgery plus post-op radiotherapy while Kramer 
et al18 compared radiotherapy alone with pre-op radiotherapy 
plus surgery and surgery plus post-op radiotherapy.

In the trial by Robertson et al17 participants in the radio-
therapy only arm received a total of 66 Gy in 33 fractions 
over a period of 6 to 7 weeks. Participants in the surgery 
group had wide local excision of the primary tumor together 
with either a radical neck dissection or a more selective neck 
dissection at the discretion of the surgeon. The planned sam-
ple size was 175 participants with OC or OPC to each arm of 
the trial but after 35 participants had been recruited the trial 
was stopped due to the high mortality rate in the radiotherapy 
alone arm.

In the trial by Kramer et al18 participants in the radiother-
apy only arm received a total of 65 to 70 Gy, and surgery was 
reserved for salvage of patients with clinically persistent dis-
ease at day 90 from initiation of treatment whereas, partici-
pants in the surgery arm received surgery plus pre-op (50 Gy)/
post-op (60 Gy) radiotherapy. All patients planned for the 
trial were included in the result of the study.

Overall survival (total mortality).  The trial by Robertson et al17 
from an interim analysis of 35 participants after 23 months 
reported death in 16 out of 18 participants in the RT only 
group and death in 8 out of 17 participants in the S + RT 
group. The difference between these 2 arms was statistically 
significant (P = .001; relative death = 0.24; 95% CI = 0.10-
0.59). The authors however stated that the result should be 
interpreted with caution as it may be exaggerated due to the 
small number of participants. Also, only 41% of participants 
in the radiotherapy only arm received their radiotherapy as 
scheduled due to faulty machinery and other protocol viola-
tions in the trial. Similar protocol violations were noted in 
the surgery plus radiotherapy arm. Kramer et  al18 reported 
similar 4-year survival for all 3 groups compared: 7/19 par-
ticipants in the RT only group, 7/20 participants in the pre-op 
RT + S group, and 6/20 participants in the S + post-op RT 
group. The treatment differences seen in overall survival, 
were not significant (P = .81). The relatively high overall sur-
vival for the RT-only arm may be explained by the fact that 
salvage surgery was reserved for patients in the RT-only arm 
with recurrent cases at 90 days post-RT initiation. Fifty-eight 

percent of participants in the RT-only group had recurrence 
and salvage surgery was performed for 60% of them.

DFS.  Neither trials17,18 reported this outcome. However, the 
trial by Robertson et  al17 reported the presence of residual 
disease. Twenty/thirty-five participants came down with 
residual disease after RT only while no participant in the 
S + RT group had residual disease (P < .05).

LRC: Robertson et al17 did not report LRC. Kramer et al18 
reported 4-year LRC and showed slightly better results with 
planned surgery (45% overall; 40% preoperative RT + S, 
44% postoperative RT + S, 36% definitive radiation therapy) 
but without statistical significance (P = .21).

Recurrence: Robertson et al17 did not report recurrence. 
Kramer et al18 did not report extractable data for recurrence 
for OCs. Total recurrence for all SCCs included in the study 
was higher in the RT-only group with 25/43 participants with 
recurrence, 20/43 participants in the pre-op RT + S group, 
and 19/43 participants in the S + post-op RT group. No 
P-value was given for this result.

Secondary outcomes.  Robertson et al17 reported that patients 
in RT-only group had significantly less subcutaneous fibrosis 
compared to those in RT + S group (13% compared with 

Figure 2.  Risk of bias summary: review authors’ judgments 
about each risk of bias item for each included study.
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29%; P = .042). There were no statistically significant differ-
ences in the severity of the extent of telangiectasia (20% with 
1-4 cm2 in RT only group, compared with 18% in RT + S 
group), edema (40% moderate/severe compared with 24%), 
xerostomia (60% moderate/severe compared with 59%), tris-
mus (0% moderate/severe compared with 18%), or dyspha-
gia (46% grade 2/3 compared with 29%). Kramer et  al18 
reported similar results for total complications for all SCCs 
included in the study. Complications consisting of severe 
fibrosis, necrosis, edema, lymphedema, dysphagia, xerosto-
mia, and stenosis occurred at 10% in the RT only arm, 14% 
in the pre-op RT + S arm, and 11% in the S + post-op RT 
arm. No P-value was given for these results. Both trials17,18 
did not report other secondary outcomes.

Chemoradiotherapy versus Surgery

Only the trial by Iyer et al19 compared concurrent chemora-
diotherapy (CCRT) with surgery in the management of OC. 
Participants in the CCRT arm received 2 cycles of CT com-
prising cisplatin at a dose of 20 mg/m2 and 5-fluorouracil at a 
dose of 1000 mg/m2 both given as continuous IV infusions 
for 96 hours on days 1 and 28 of the RT course. The total 
dose of RT given to the primary tumor and upper neck was 
66 Gy in 33 fractions over 6.5 weeks whereas involved lymph 
nodes received at least 60 Gy. Patients with lymph node dis-
ease classified as at least N2 at the onset were scheduled to 
undergo elective neck dissection 4 to 6 weeks after CRT 
regardless of response. Patients on the S + post-op RT arm 
underwent radical resection of the primary tumor with com-
prehensive neck dissection (removing levels 1-5) for unilat-
eral or bilateral disease as needed, followed by adjuvant RT 
given to primary tumor and upper neck at 2 Gy per fraction 
for 5 days per week to a total of 60 Gy in 30 fractions over 
6 weeks. When lymph node disease was present, the lower 
neck was treated with a total dose of 50 Gy in 25 fractions 
over 5 weeks.

Primary outcomes.  Iyer et al19 reported that survival was sig-
nificantly better in patients in the S + RT group compared 
with the CCRT group (P < .05); 5-year disease-specific sur-
vival was 68% versus 12% for the S + RT and CCRT arm, 
respectively (P = .038). The trial also reported 5-year distant 
recurrence-free survival (DRFS) which was lower in the 
CCRT group (46%) compared to the S + RT group (56%) 
(P = .637). No statistically significant difference was noted 
between the LRC of the CCRT group and the S + RT group 
(approximately 32% and 68% respectively approximated 
from the Kaplan Meier plot) (P = .355) although there was a 
trend favoring the S + RT arm. The trial by Iyer et al19 did not 
report recurrence but reported distant recurrence-free sur-
vival (DRFS). Five-year DRFS for CCRT arm was 50% 
while 5-year DRFS for S + RT arm was 92% (P = .134). Iyer 
et al19 did not report secondary outcomes.

Brachytherapy versus Surgery

Two studies compared brachytherapy with surgery in the 
management of recurrent OC. The study by Strnad et  al20 
compared BT only, BT + RT ± CT, and salvage surgery 
while the study by Rudzianskas et  al21 compared BT only 
with surgery + BT.

In the study by Strnad et  al20 all patients were treated 
with interstitial pulsed dose rate (PDR) brachytherapy. Of 
the total group, 81 patients (78%) received salvage brachy-
therapy alone, using a median total dose of 56.7 Gy with 
dose per pulse (dp) values in the range of 0.45 to 0.7 Gy/
hours/24 hours (median 0.55 Gy/hours). Salvage brachy-
therapy in combination with EBRT was performed in 23 
patients (22%), using a median total dose of 24 Gy (dp 
median = 0.5 Gy) range (0.4-0.7 Gy). Simultaneously, con-
comitant chemotherapy was administered in 55.8% of 
patients. From days 1 to 5 of PDR brachytherapy, the major-
ity of patients received 1 course of cisplatin (20 mg/m2) or 
carboplatin (AUC1) as a short IV infusion each day, and 
5-fluorouracil 800 mg/m2 was given by continuous IV infu-
sion for 120 hours. While in the study by Rudzianskas et al21 
patients in the BT-only group received BT 30 Gy with dp of 
2.5 Gy/12 hours/24 hours while patients in the S + BT 
received BT 30 Gy with dp of 2.5 Gy/12 hours/24 hours.

Primary outcomes.  The study by Strnad et  al20 reported no 
treatment-related deaths and an overall survival rate of 21% 
for all participants. This result was not however stratified 
into the 2 groups and no P-value was given. The study by 
Rudzianskas et al21 reported the OS rate for the entire group 
as 63% at 1 year, and 47% at 2 years. The group treated with 
high dose rate (HDR) BT alone had worse 2-year OS com-
pared with those treated with surgical resection and HDR-
BRT (35% vs 62%, P = .035). For DFS, Strnad et al20 reported 
DFS in the BT + RT ± CT group of 76%, >39% in the BT-
only group, and 19% in the salvage surgery-only group. The 
study by Rudzianskas et al21 did not report DFS. Also, Rud-
zianskas et al21 reported that the patients treated with HDR-
BRT only showed less improvement in 2-year LRC compared 
with patients in the surgical resection and HDR-BRT group 
(47% vs 77%, P = .013). The study by Strnad et al20 did not 
report LRC. Both studies20,21 did not report recurrence or 
secondary outcomes.

Quantitative analysis.  No quantitative analysis was done for 
OC interventions due to a lack of combinable data and insuf-
ficient data.

Discussion

This review was undertaken to answer the question, “How 
effective are non-surgical treatment modalities in the man-
agement of OC, and can they serve as viable alternatives to 
surgical intervention?” On review of literature, we found 
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only 5 studies17-21 with a total of 211 patients with OC 
meeting the inclusion criteria for qualitative analysis and 
were included in this review. We divided the 5 included stud-
ies into 3 major comparisons: Radiotherapy alone versus sur-
gery plus radiotherapy, Chemoradiotherapy versus surgery, 
and Brachytherapy versus surgery.

Primary radiotherapy as a single modality treatment is not 
routinely used in the management of OC but may be 
employed in early-stage disease to avoid cosmetics and/or 
functional defects, in unresectable disease, in advanced dis-
ease in patients intolerant of surgery due to co-morbidities, in 
recurrent disease cases when multiple surgeries have been 
performed, and in patients preference.3,22-25 However, stud-
ies26,27 have reported a lower survival rate and LRC when 
primary radiotherapy is used compared to surgery.

This systematic review included 2 trials17,18 comparing 
the effectiveness of radiotherapy with surgery. In both trials, 
almost 90% of cases were stage III and IV, the majority of 
whom had associated co-morbidities, thus necessitating the 
use of radiotherapy as primary treatment. The trial by 
Robertson et  al17 reported a significantly higher death rate 
(88.8%) in the RT-only arm (P < .05), and the trial by Kramer 
et al reported similar results with the surgery groups, which 
were not statistically significant (P > .05). Both trials17,18 
also reported a more favorable LRC in the surgery plus post-
op RT arm compared to RT-only, similar to results of past 
studies.26,27

It is important to note that both trials did not follow the 
guidelines for radiotherapy administration proposed by the 
National Comprehensive Cancer Network (NCCN) which 
has evolved.28 With the advent of newer radiotherapy tech-
niques such as image-guided RT and IMRT, radiotherapy can 
now provide precise radiation delivery, reducing the dose to 
surrounding normal tissues, thereby reducing radiotherapy 
complications such as xerostomia, altered taste, and necrosis 
of soft tissue and bone without compromising target cover-
age.29 Robertson et al17 reported several protocol violations 
in radiotherapy administration which significantly affected 
treatment outcome, and this was evident in the high death 
rate reported in the RT-only arm. For the trial by Kramer 
et al18 although they did not make reference to any specific 
protocols observed during RT administration, it can be sur-
mised that they also did not follow the NCCN guidelines as 
the study was published years before the first NCCN guide-
lines were proposed in 1991.28 NCCN guidelines on RT 
administration for OC28 although may not yield better dis-
ease-free survival and LRC compared to surgical interven-
tion,26,27 it may result in an acceptable treatment outcome, 
better than what was reported by included trials.17,18

Concurrent chemoradiotherapy is used as primary treat-
ment in cases similar to primary radiotherapy.3 However, 
studies30,31 have reported that CCRT provides an acceptable 
outcome in the management of OC compared to primary 
radiotherapy. Cohen et al30 reported 5-year LRC to be sig-
nificantly higher when CCRT was used in the management 

of 39 T4 OC patients compared to RT only. In the meta- 
analysis by Pignon et al31 individual patient data from clini-
cal trials comparing RT-only with CCRT in locally advanced 
OC showed a more favorable overall survival with CCRT 
compared to RT alone (HR = 0.8).

The comparison between chemoradiotherapy and surgery 
in this systematic review included results from 1 trial19 that 
compared CCRT with S + RT. Although, the trial19 reported 
a significantly more favorable treatment outcome in terms of 
overall survival, disease-specific survival, and distant recur-
rence-free survival (P < .05, P = .038, P = .05 respectively) 
favoring the S + RT arm; the CCRT arm reported acceptable 
results for all outcome measures. This was similar to the 
findings of Gore et al32 who reported a reduced but favorable 
overall survival and LRC when CCRT was compared to sur-
gery in the management of advanced OC. The results of past 
studies30-32 and this systematic review seem to suggest sur-
gery as the most effective treatment modality; but for patients 
unable to receive primary surgery, concurrent chemotherapy 
may be considered.

Brachytherapy may be employed in the management of 
OC as primary treatment for an early disease with a well-
defined primary tumor, or as an adjuvant to surgery for cases 
with close or positive resection margins or in combination 
with RT to augment radiotherapy dose to high-risk areas.3 
This systematic review included 2 studies20,21 comparing BT 
only with surgery plus BT. Overall survival and LRC were 
higher with surgery compared to BT only. Although the 
results of this review favor surgery similar to past studies,33,34 
a systematic review by Rodin et al35 reported an improved 
LRC and overall survival when BT was used as an adjuvant 
to surgery in the management of recurrent OC compared to 
RT as an adjuvant to surgery and to BT as primary treatment. 
This supports the recommendation by Huang et  al3 that 
brachytherapy may only be instituted as an adjuvant to sur-
gery and should rarely serve as primary treatment.

Limitations of this review were the paucity of recent ran-
domized controlled trials with low bias comparing the non-
surgical intervention of OC with the surgical intervention. 
And although studies have reported that 1 out of 4 OCs and 
1 or more out of 3 oropharyngeal carcinomas are HPV-
related,36 the results of this meta-analysis included majorly 
HPV-negative OCs and may not be generalizable to HPV-
associated OCs.

Conclusion

This review included 5 trials that evaluated non-surgical treat-
ment modalities in patients with HPV-negative oral cancers 
and confirmed surgery as the mainstay of treatment. Based on 
the results of this review, radiotherapy as a single modality 
treatment in the management of oral cancers led to an unfavor-
able treatment outcome with increased total mortality, 
increased radiotherapy-associated complications, increased 
disease recurrence, and reduced locoregional control. 
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However, the included studies did not follow the NCCN 
guidelines for primary radiotherapy which may account for 
the poor treatment outcome. Primary radiotherapy may there-
fore be instituted as a non-surgical alternative when surgery is 
contraindicated on the condition that clinicians follow the 
NCCN guidelines. Similar results were seen when concurrent 
chemoradiotherapy was compared to surgical intervention. 
Concurrent chemoradiotherapy may also be instituted as a 
non-surgical alternative when surgery is contraindicated. We 
found insufficient evidence to conclude on the effectiveness of 
brachytherapy in the management of oral cancers.

It is obvious from this review that more randomized con-
trolled trials are needed to address the most effective modali-
ties for nonsurgical treatment of oral carcinomas, and it is 
recommended that researchers follow the CONSORT guide-
lines37 while conducting and reporting clinical trials to 
reduce the high and uncertain level of bias.
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