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Abstract 

Background: The objective of this study was to conduct a systematic review and meta-analysis of the incidence 

of positive surgical margins after transoral surgery for oropharyngeal carcinoma, as well as the factors associated 

with positive margins and their impact on local tumor control.  

Method: An electronic search of English-language literature databases was conducted, and a systematic review 

was performed in accordance with the PRISMA guidelines.  

Results: A total of 42 articles were included in the analysis. The overall rate of positive margins using transoral 

conventional surgery (CTS), transoral laser microsurgery (TLM), or transoral robotic surgery (TORS) was 7.8% 

in a cumulative total of 3,619 patients. A positive margin status was associated with a reduction in local control. 

Assessment of intraoperative frozen sections was associated with a reduced risk of definitive positive margins, 

whereas a T4 classification was associated with an increased risk of definitive positive margins. Neither the 

primary site (the tonsillar fossa versus the base of the tongue), nor the HPV status, were associated with the 

margin status. The level of heterogeneity between the various studies was very high. 

Conclusion: The currently used transoral procedures are safe in regard to proper tumor resection and they should 

continue to be part of the armamentarium of surgical techniques used in head and neck surgery. The very high 

level of heterogeneity between studies calls for a definition consensus for margin status assessments in transoral 

surgery. 
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Introduction 

Head and neck cancers are the 6th most common cancer worldwide, with 630,000 new cases annually [1]. More 

than half of all head and neck cancer patients require primary surgical treatment, and typically more than two-

thirds will have to undergo a surgery at some point during their treatment [2]. Due to the biological properties of 

epithelial cancers, namely their invasive growth, comprehensive and radical resection of the primary tumor with 

a minimal risk of residual disease often requires a large cuff of macroscopically healthy tissue around the tumor. 

In more than one-third of all surgical cases, the patients ultimately have positive or cut-through margins as a 

consequence of the infiltrative growth patterns of the tumor, or due to restrictions during the resection owing to 

confinements of the anatomy as a result of nearby vital structures [3]. As a result, there is often the persistence of 

residual disease in the surgical wound bed. These typically give rise to loco-regional recurrences that can 

ultimately lead to death of the patient. The decision-making for potential intensification of the postoperative 

treatment with concurrent chemoradiation, therefore, relies, amongst other factors, on assessment of the surgical 

margin in order to assess the risk for microscopically residual disease [4]. Traditional open surgical resection in 

head and neck cancer mandated free microscopic margins of at least five millimeters to be considered negative, 

like used in the EORTC 22931 trial [4]. However, the development of transoral techniques for minimal-invasive 

surgery in narrow spaces has challenged this concept of 5-mm free margins due to anatomical limitations, 

without decrease in disease control reported. For example, in endoscopic laser microsurgery for early laryngeal 

glottic tumors, negative margins down to one millimeter have been shown to be oncologically safe for some 

authors [3, 5]. With recent developments in minimal-invasive transoral surgery for pharyngeal cancer, this has 

led to considerable heterogeneity amongst institutions and authors with how to define adequate margins [3].   

Actually, transoral surgery is a surgical treatment strategy for selected head and neck cancers that are amenable 

to transoral exposure and resection [6]. This is nowadays performed either with conventional instruments 

(transoral conventional surgery, TCS), a CO2-laser (transoral laser microsurgery, TLM), or a robotic surgical 

system (transoral robotic surgery, TORS). While the head and neck surgeon during open trans-cervical 

procedures operates from the outside to the inside and needs to be fully acquainted with the specific anatomy, the 

transoral surgeon needs to master an “inside-out” approach and the changing anatomy and landmarks inherent 

with this approach [6, 7]. In selected patients, transoral surgery may offer significant advantages based on the 

fact that it helps avoid transcervical access trauma, it reduces the healing time, and it allows for better and faster 

functional recovery. While all of these advantages are certainly of benefit to the patient, transoral approaches can 

result in intraoperative situations whereby visibility of critical structures and tissue handling is hampered as a 



consequence of the confined workspace and thus can impact on the adequacy of the surgical resection. It is, 

therefore, of critical importance to analyze the available data regarding the surgical margin status after this type 

of intervention.   

In this systematic review, we investigated the incidence of positive surgical margins after transoral surgery for 

oropharyngeal carcinoma, as well as the factors associated with positive margin and their impact on local tumor 

control. 

 

Material and Methods 

This systematic review was carried out in accordance with the Cochrane handbook for systematic reviews of 

interventions, and the results are reported according to the Preferred Reporting of Systematic Reviews and Meta-

Analyses (PRISMA) guidelines. Records were identified by searching the MEDLINE database, using the 

keywords (TRANSORAL [All Fields] OR LASERS [MeSH Terms] OR LASERS [All Fields] OR LASER [All 

Fields] OR ROBOTICS [MeSH Terms] OR ROBOTICS [All Fields] OR ROBOTIC [All Field] OR TORS [All 

Fields]) AND (OROPHARYNX [MeSH Terms] OR OROPHARYNX [All Field] OR OROPHARYNGEAL 

[All Fields]). The results were restricted to English-language studies. The records were screened for exclusion 

criteria, which comprised: articles not dedicated to transoral surgery in oropharyngeal cancer; articles other than 

case-series; case-series with fewer than ten patients; histologies other than squamous-cell carcinoma; case-series 

with multiple head and neck cancer localizations such as the hypopharynx and the supraglottic larynx; and 

reports in which the margins were not indicated. The available full-text articles were assessed for eligibility 

before they were included in the final qualitative analysis. Potential additional records were identified by 

screening of the references in the full-text articles included in the final qualitative synthesis They were then 

checked for duplicates, screened for the exclusion criteria, and assessed for eligibility. The initial search was 

performed on the 1st of November 2018, with a follow-up search to identify newly published articles on the 1st of 

May 2019. The data were reviewed by two reviewers (PG and CS). The extracted data comprised: the number of 

patients operated; an oropharyngeal primary tumor subsite (the tonsillar fossa, the base of tongue, the soft palate, 

or the pharyngeal wall); the primary T classification; the surgical approach (conventional transoral surgery, 

transoral laser microsurgery, or transoral robotic surgery); the type of margins reported for 

positive/close/negative or positive/negative; the definition of the perioperative macroscopic surgical margins; 

assessment of intraoperative frozen sections; the outcomes of the definitive microscopic analyses; the threshold 



for close margins; the number of definitive positive/close/negative margins; and the number of patients with 

local recurrence. The statistical analysis was based on the cumulative number of patients, using IBM SPSS 

Statistics for Windows version 23 software (IBM Corp., Armonk, NY, USA) and Comprehensive Meta-Analysis 

version 3.3.070 software (Biostat Inc., Englewood, NJ, USA). Dichotomous outcomes were compared using risk 

ratios (RRs) and 95% confidence intervals. Heterogeneity across the studies was evaluated by the chi-squared 

statistic and the Fisher’s exact test. The I2 test was used to measure the degree of inconsistency between the 

results. Meta-analysis was carried out using the random effects model. 

 

Results 

Study selection and margins 

A total of 42 articles were included in the analysis (Figure 1): 3 series of conventional transoral surgery (CTS) 

[8-10], 4 series of CTS or TLM [11-14], 10 series of TLM [15-24], 1 series of CTS or TORS [25], and 24 series 

of TORS [26-49]. One series with CTS and TLM procedures also comprised of a small number of patients 

treated by an open approach [14]. Some authors published several articles, resulting in a risk of cross-matching 

data [9, 10, 16, 17, 19-21, 24, 26, 31, 40, 41, 44, 48, 49]. The cumulative number of patients was 3,725 (Table 

1). Of the 2,299 patients evaluated for HPV status in 27/42 series, 1,810 patients (78.7%) were considered HPV-

positive due to either positive p16 immunohistochemistry or positive genotyping.  

Four articles out of 42 provided the intraoperative macroscopic margins of the healthy tissue around the primary 

tumor. This was 10 mm in three series [18, 43, 46] and 10-15 mm in one series [21]. In 14/42 articles (33.3%), 

definitive margins were categorized as positive, close, or negative. The definition of close margins was 1 mm in 

one series [20], 2 mm in 5 series [13, 29, 36, 39, 45], 3 mm in two series [40, 46], and 5 mm in four series [14, 

22, 34, 37]. In one series, the definition was not provided [8], and in one series close margins were defined as 5 

mm for infiltrative carcinomas or 3 mm for tumors with “pushing” borders [35]. Two articles [39, 45] did not 

report the rate of close margins separately from positive margins. For patients from these series, the margins 

were positive in 84 patients (12%) and negative in 614 patients (88%), of whom 96 had close margins (13.8%) 

and 518 were reported to have clear margins (74.2%). In the remaining 28 articles, definitive margins were 

reported as being either positive or negative. The total cumulative number of patients analyzed for margin status 

was 3,619. The margins were positive in 283 patients (7.8%) and negative in 3,336 patients (92.2%). Factors 

analyzed in univariate analysis for a risk of positive margins were the primary tumor site, the primary tumor T-



classification, the HPV status, the transoral surgical procedure, and assessment of intraoperative frozen sections 

(Figure 2). 

The primary tumor site and positive margins 

The primary tumor subsites were the tonsillar fossa in 58.3% of the patients, the base of the tongue in 32.2%, the 

soft palate in 7.4%, and the pharyngeal wall in 2.2%. The margin status was reported in 677 patients with 

tonsillar carcinoma and 254 patients with tongue base carcinoma. The rates of positive margins were 4% and 

5.9%, respectively, and they were not significantly different (two-tailed Fisher’s exact test, p=0.217; RR, 1.48; 

95% CI, 0.80 to 2.74).  

The primary tumor T-classification and positive margins 

The T classification of the primary tumor, when reported, was T1 in 44.4% of cases, T2 in 41.5%, T3 in 9.4%, 

and T4 in 4.6%. The rate of positive margins was higher in the patients with T4 OPSCC (13.2%) than in the 

patients with T1-3 carcinoma (two-tailed Fisher’s exact test, p=0.0248; RR, 2.54; 95% CI, 1.21 to 5.33), whereas 

there was no difference between T3 OPSCC and T1-2 tumors (two-tailed Fisher’s exact test, p=1.000; RR, 1.31; 

95% CI, 0.42 to 4.11).  

HPV status and positive margins 

The margin status according to the HPV status was available in five series [14, 18, 23, 29, 33]. The margins were 

positive in 13 patients out of 283 HPV-positive cases (4.6%), and they were positive in 10 out of 118 HPV-

negative cases (8.5%). The HPV-positive and the HPV-negative tumors exhibited similar rates of positive 

margins (two-tailed Fisher’s exact test, p=0.1565; RR, 1.78; 95% CI, 0.80 to 3.95). 

Frozen sections and positive definitive margins 

The series were categorized as series reporting systematic intraoperative frozen sections analysis, series 

reporting on demand intraoperative frozen sections analysis, and series that did not report frozen sections. 

Among the 24 studies which reported frozen section, ten reported specimen-based frozen section [18-21, 26-28, 

30, 48, 49], four reported patient-based frozen section [15, 22, 45, 46], and ten did not specifically described the 

method used [9, 10, 16, 17, 23, 24, 31, 32, 36, 37]. Eight series reported systematic frozen section analysis [9, 

10, 15, 17, 20, 31, 32, 37]. The cumulative number of patients was 501, of whom 25 (5%) had positive final 

margins. Sixteen series reported on demand frozen section analysis, depending on the intraoperative assessment 



of the quality of the resection [16, 18, 19, 21-24, 26-28, 30, 36, 45, 46, 48, 49]. The cumulative number of 

patients was 2,046, of whom 69 (4.6%) had positive final margins. Thirteen series did not report frozen section 

analysis, with a cumulative number of patients of 1,367, of whom 169 (12.3%) had positive final margins. The 

chi-squared comparison test was significant (p < 0.0001). The rates of final positive margins were significantly 

higher in the patients in series where frozen section analyses were not reported (Chi-squared with Yates’ 

correction, p < 0.0001; RR, 2.64; 95% CI, 2.07 to 3.37).  

The transoral surgical procedure and positive margins 

When the patients were combined, the cumulative number of patients operated via CTS with an available margin 

status was 301, of whom 20 had positive margins (6.6%) and 281 had negative margins (93.4%). The cumulative 

number of analyzed patients who underwent TLM with an available margin status was 1,012, of whom 48 had 

positive margins (4.7%) and 964 had negative margins (95.3%). The cumulative number of analyzed patients 

who underwent TORS with an available margin status was 1,676, of whom 135 had positive margins (8.1%) and 

1,541 had negative margins (91.9%). The chi-squared comparison test was significant (p=0.0042). The reported 

rate of positive margins was lower in the TLM patients than in the CTS or the TORS patients (Chi-squared with 

Yates’ correction, p=0.0019; RR, 1.65; 95% CI, 1.21 to 2.27). 

Multivariate analysis 

Out of the 12 TLM series, three series reported systematic intraoperative use of frozen sections, nine series 

reported intraoperative use of frozen sections when requested, and none of the TLM series were categorized as 

not reporting intraoperative use of frozen sections. Meanwhile, out of 24 TORS series, three reported systematic 

intraoperative use of frozen sections, nine reported intraoperative use of frozen sections when requested, and 12 

did not report intraoperative use of frozen sections. As expected, frozen section analysis was reported more 

frequently in the TLM series than in the TORS series (p=0.0025). A meta-regression was not feasible on the 

cumulative number of patients with positive and negative margins depending on the T-classification, the 

intraoperative use of frozen sections, and on the surgical approach (Figure 3). We performed a two-way 

independent analysis of variance with a Bonferroni post-hoc tests, using the rates of positive margins per series 

as a dependent variable (Figure 4). There was no significant difference in the rates of positive margins (p=1.000) 

according to the surgical approach.  

The influence of definitive margins on the oncological outcomes 



Five series provided data on local control, with 63 patients in the positive margins arm and 664 patients in the 

negative margins arm, respectively [8, 12, 14, 21, 22]. Four series reported no definitive positive margins [15, 

17, 23, 26]. Three series reported no local recurrences [20, 25, 35]. No data on recurrence-free survival, disease-

specific survival, or overall survival were available for a pooled analysis. When the data of the five series 

reporting data on local control were pooled, there was a very small level of heterogeneity among the studies (Q-

value; 0.606; I2= 93.4%). The overall pooled effect with an odds ratio of 3.651 [1.691, 7.882] showed that there 

was a significant difference between the patients with positive margins and the patients with negative margins in 

terms of local control (Figure 5 and Figure 6).  

Three series reported outcomes of patients with close margins, with 48 patients in the close margins arm and 249 

patients in the clear margins arm, respectively [8, 37, 39]. Definition of close margins was not provided in one 

series [8], was two millimeters in one series [39], and five millimeters in one series [37]. When the data of the 

three series reporting data on local control were pooled, there was a very small level of heterogeneity among the 

studies (Q-value, 0.646; I2=96.9%), The overall pooled effect with an odds ratio of 1.768 [6.671, 4.660] showed 

no difference between the patients with close margins and the patients with clear margins in terms of local 

control, given the limits of heterogeneity bias, and the influence of postoperative treatment (Figure 7 and Figure 

8). The heterogeneity statistic I² must be interpreted very cautiously when a meta-analysis has few studies such 

as this one, given the risk of bias and underestimation [50]. 

 



Discussion 

Transoral surgery in the oropharynx is a relatively new surgical strategy to access and resect tumors of the 

oropharynx directly through the mouth. Compared to transcervical approaches, direct access to the tumor helps 

avoid the morbidity of the open approaches and thus allows for faster recovery of function, of which swallowing 

is the most important. Although many series have been published on the efficacy of transoral surgery, either as 

series on TORS, TLM, or CTS, there has been no large-scale analysis to date of the margin status after this type 

of surgery in the oropharynx to assess its safety. In this systematic review, the overall rate of positive margins 

using various types of transoral procedures was 7.8% in a population of 3,619 patients. This relatively low rate 

suggests that transoral procedures are safe in terms of proper tumor resection and should continue to be part of 

the armamentarium of surgical techniques used in head and neck surgery. We found that positive margins were 

associated with a reduction in local tumor control while close margins were not. The assessment of frozen 

sections taken during the transoral procedure was associated with a reduced risk of definitive positive margins, 

whereas the T4 classification of the primary tumor was associated with an increased risk of definitive positive 

margins. Neither the primary site (the tonsillar fossa, the base of the tongue), nor the HPV status, were 

associated with the margin status. Our review also highlights that there is a high level of heterogeneity regarding 

how margins are defined in the literature. Two-thirds of the included series reported the margins as being either 

positive or negative. One-third of the included articles reported an analysis of close versus clear margins, and 

their definition of a close margin was highly variable.  

Our finding that a T4 classification was associated with a 2.54 relative risk of positive margins compared to a 

T1-3 classification is consistent with previous publications that have emphasized the higher risk of inadequate 

resection in deep connective tissues than in mucosal tissues [3, 51]. In oropharyngeal carcinoma specifically, few 

studies to date have investigated this issue. Woolgar and Triantafyllou reviewed 301 carcinoma specimens, of 

which 48 were oropharyngeal cancer (OPSCC), using the guidelines of the UK Royal College of Pathologists 

[51]. The margins were involved in 18/48 (37.5%) of the OPSCCs, of which 15 (83.3%) were pT3-T4 lesions. 

The involved margin was mucosal in just a single patient, while they were mucosal and deep soft tissues in three 

patients, bone and deep soft tissues in one patient, and deep soft tissues only in 13 patients. For 14/48 of the 

OPSCCs, the margins were clear (29.2%), of which 10 (71.4%) were pT1-T2 lesions. The association of the pT 

stage with the rate of positive margins was significant. Invasive local extension of oropharyngeal carcinoma into 

the medial pterygoid muscle or the extrinsic muscles of the tongue can represent a challenge with transoral 

approaches due to the absence of reliable haptic feedback. The association of TLM with a lower rate of positive 



margins than for TCS or TORS in this study may then be explained by a high rate of systematic intraoperative 

use of frozen sections in TLM, due to the piecemeal resection described in the Steiner’s landmark TLM 

procedure with analysis of successive frozen sections until a clear resection is achieved [15]. On the other hand, 

“en-bloc” resection of the primary tumor with a cuff of healthy surrounding tissues, as performed in open 

surgery, is the standard procedure in TCS as well as in TORS, and the final quality of the resection depends on 

the intraoperative evaluation of the local extensions [7, 27, 52]. However, when comparing margins in series that 

reported the use of frozen sections irrespective of the procedure, there was no longer a difference in our findings 

between TLM, TCS, and TORS. The adjusted results confirm that the main methodological factor associated 

with a reduced risk of definitive positive margins is the intraoperative assessment of the quality of the resection 

with frozen sections, and not the surgical procedure itself. Close collaboration between the surgeon and the 

pathologist is hence paramount to ensure that the patient will benefit from the best standard-of-care [6]. 

Moreover, our review found discrepancies between authors with regards to methods used for margin assessment 

when using frozen section analysis, notably between specimen-driven or patient-driven margins. This issue has 

been thoroughly investigated in oral cancer surgery, showing intraoperative frozen margins from the specimen to 

better predict the risk of local recurrence than frozen margins from the tumor bed [53, 54]. Therefore, specimen-

based frozen sections are probably the best method for intraoperative assessment of comprehensiveness of the 

disease resection, and should be systematically recommended. 

It is difficult to adequately evaluate the association of margins with oncological endpoints in transoral surgery 

for oropharyngeal carcinoma in single-institution series given the small number of events reported as a result of 

the high rate of HPV-related tumors, which exhibit a lower risk of recurrence at any site [55]. Our meta-analysis 

findings that the margin status was associated with local control is consistent with results in other head and neck 

carcinoma localizations [3]. In oropharyngeal carcinoma specifically, few series to date have reported 

assessment of margins in open surgery. Sessions et al. analyzed 262 patient with carcinoma of the base of the 

tongue, of whom 177 had a T1-T2 lesion [56]. There were 202 cases that were treated with surgery. The margins 

were defined as clear (≥ 5 mm) in 54.6% of the patients, close (< 5 mm) in 13%, or positive (microscopically 

involved) in 32.4%. Close and/or involved margins were associated with an increased risk of local failure. Kwok 

et al. reviewed data from 417 patients with oral (n=83), oropharyngeal (n=180), or hypopharyngeal (n=154) 

carcinoma [57]. Failure to achieve clear margins, despite the use of frozen sections, was associated with reduced 

survival, in the global cohort as well as specifically in the T1-T2 and in the T3-T4 cancer patients. Iyer et al. 

analyzed 201 OPSCC patients treated surgically with or without adjuvant radiotherapy [58]. The subsites were 



the base of the tongue, the tonsillar fossa, and the soft palate, in 44%, 33%, and 23% of the patients. Seventy 

percent of the patients had a T1-T2 lesion. A close/positive versus a negative margin status was associated with 

overall survival, disease-specific survival, and recurrence-free survival in p16-negative OPSCC patients. Roux et 

al. reviewed data from 44 OPSCC patients treated surgically with or without postoperative radiotherapy [59]. 

Positive margins (27%) were associated with reduced disease-specific survival. To the best of our knowledge, no 

publication to date has addressed whether there is an association of the margin status with the oncological 

endpoints in HPV-related OPSCC treated by open surgery. Given the very high rate of HPV-related tumors 

included in our analysis (78.7%), we can assume that the association of the margin status with local control still 

holds true in HPV-related OPSCC. An adequate resection of the primary tumor in head and neck cancer is a 

challenging balance between the physician’s attempts at a complete resection and the patient’s expectations that 

local sequelae that can dramatically reduce the quality of life are minimized. The estimated risk of residual 

tumor associated with adverse features on a definitive pathological examination such as microscopic margins 

directly influences the indication for adjuvant therapy [4, 60]. However, an association of this risk with close 

margins in head and neck cancer is difficult to assess in a meta-analysis given the retrospective and 

heterogeneous data as well as the limited number of publications reporting margins sizes. A high level of caution 

is warranted since the calculated I2 meant that more than 90% of the variance was deemed attributable to study 

heterogeneity. As summarized in a clinical review by Hinni et al., the margin distance should always be 

measured in millimeters and recorded on the surgical pathology report [3]. We believe that close margins should 

also be systematically reported in publications along with the threshold used. In an international American Head 

and Neck Society member survey in 2005, Meier et al. investigated practices in surgical margin determination in 

head and neck oncology [61]. The most frequent definition of a clear margin was > 5 mm on microscopic 

examination. This is consistent with the National Comprehensive Cancer Network (NCCN) Guidelines, for 

which a clear margin is defined as a distance from the invasive tumor front that is 5 mm or more from the 

resected margin [60]. However, the value of this empirical threshold in oropharynx has yet to be validated given 

its specific anatomical boundaries and the paucity of publications in this regard. Future results of cooperative 

trials such as EORTC-1420, PATHOS, or ECOG 3311, will probably help clarify the significance of a “close” 

margin. 

Our study has several limitations that should be kept in mind. First of all, our results were based mainly on 

retrospective case-series, with a subsequent risk of multiple biases. This issue should be addressed in large and 

multicentric prospective clinical trials, with published protocols that allow for precise evaluation of the influence 



of margins, and with both available per-protocol results and intention-to-treat results. However, the expected 

heterogeneity of the surgical methods and procedures as well as of the pathological margin assessments between 

expert centers makes it very difficult to generate a reliable pooled analysis of the influence of close margins on 

outcomes. Secondly, the validity of our conclusions relies on the quality and the exhaustivity of the reported 

outcomes. The very high rate of negative margins in our pooled analysis (92.2%) was unexpectedly better than 

the reported rates of positive margins in comparable situations such as oral carcinoma [62]. This could 

conceivably be due to the high rate of intraoperative use of frozen sections. However, the most probable reason 

for this low rate of positive margins is that most of the publications were from expert teams in high-volume 

facilities such as academic centers. Hanna et al. recently published the results of a national quality study 

investigating NCDB data from 2,661 patients who underwent TORS in the USA. Thus, this study involved 

nearly one thousand patients more than the cumulative number of TORS patients from the studies included in 

our analysis [63]. The overall rate of positive margins was 16.9%, which is considerably higher than the 8.1% 

cumulative rate that we encountered. They, in fact, confirmed that the risk of a positive margin status was lower 

in high-volume facilities compared to medium- and low-volume facilities and that it was also lower in academic 

centers compared to nonacademic ones, leading to a strong publication bias in our study. Finally, masked 

confounding factors may interact with the performance of an analysis of frozen sections, such as the difference 

between patient-directed and specimen-directed sampling. Nevertheless, the processing of frozen sections during 

the surgical procedure to intraoperatively determine the quality of the resection was significantly associated with 

the final margin status in our study. It is indeed to be expected that definitive margins should be better in a given 

patient when frozen sections are generated and assessed intraoperatively so that further resection can be 

performed if needed, irrespective of the methodology used. 

Conclusion 

In a cumulative total of 3,619 patients who underwent transoral surgery for oropharyngeal carcinoma in 

published studies, the rate of positive margins was 7.8%. A positive margin status was associated with reduced 

local control. A close margin was not associated with decreased local control as compared to clear margins. The 

main factor associated with a lower risk of a positive margin was the use of frozen sections to intraoperatively 

determine the margin status. The degree of heterogeneity was very high among the various studies, thus calling 

for a definition of standards for margin status assessment in transoral surgery. Future results of cooperative trials 

will help clarify the significance of close margins. 
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Table 1. Characteristics of studies included in the systematic review. 
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TF, tonsillar fossa; BOT, base of the tongue; SP, soft palate; PW, pharyngeal wall; CTS, conventional transoral 

surgery; TLM, transoral laser microsurgery; TORS, transoral robotic surgery. 

• LORINCZ 2015: five cases of  tonsillolingual sulcus included as base of the tongue 



• DABAS 2014: ten cases of greater tubercle sulcus and two cases of vallecula included as base of the 

tongue 

• RICH 2009: “tonsil and soft palate” 

• WEINSTEIN 2012: three cases of glossotonsillar sulcus included as base of the tongue 

  



 

Figure 1. PRISMA 2009 Flow diagram. 

Figure 2. The criteria included in the univariate analysis for a reported risk of positive microscopic margins in 

transoral surgery for oropharyngeal carcinoma. 

Figure 3. The rates of positive margins among the cumulative total number of patients who underwent transoral 

surgery for oropharyngeal carcinoma, depending on the surgical approach used and on the reported 

intraoperative use of frozen sections. (TCS, transoral conventional surgery; TLM, transoral laser microsurgery; 

TORS, transoral robotic surgery). 

Figure 4. The rates of reported positive margins according to the surgical approach, in series of transoral surgery 

for oropharyngeal carcinoma. 

Figure 5. Forest plot of the comparison between positive margins and negative margins in series of transoral 

surgery for oropharyngeal carcinoma with respect to local control.  

Figure 6. Publication bias in comparison between positive and negative margins in series of transoral surgery for 

oropharyngeal carcinoma with respect to local control. Funnel plot of standard error by log odds ratio. 

Figure 7. Forest plot of the comparison between close margins and clear margins in series of transoral surgery 

for oropharyngeal carcinoma with respect to local control.  

Figure 8. Publication bias in comparison between close and clear margins in series of transoral surgery for 

oropharyngeal carcinoma with respect to local control. Funnel plot of standard error by log odds ratio. 

 

 

 




















