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Sciences 

Abstract 

Background and aim: The purpose of this study was evaluate the overall 

survival rate of salvage surgery in recurrent head and neck squamous cell 

carcinoma. 

Method: Databases of PubMed, Scopus, Web of Science, EBSCO, ISI Web of 

knowledge and Embase were searched for systematic literature until March 2023.  

Data analysis was performed using STATA/MP V17 software. 95% confidence 

interval for effect size with fixed effect model and Inverse-variance method were 

calculated.  

Result: In the initial review, duplicate studies were eliminated and abstracts of 

1340 studies were reviewed, the full text of 103 studies was reviewed by two 

authors, finally, six studies were selected. Hazard ratio was 0.23 (HR, 0.23 95% 

CI 0.06, 0.41; p<0.05). Overall survival after five years was 0.40 (OS, 0.40 95% 

CI 0.18, 0.63; p<0.05).  

Conclusion: Based on the current meta-analysis, the survival benefits for 

patients with HNSCC who underwent salvage surgery were more than patients 

receiving other treatment methods such as radiation therapy and chemotherapy. 

Key words: salvage surgery, chemotherapy, head and neck squamous cell 

carcinoma, head and neck carcinoma, Overall survival 
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Introduction 

Reports indicate that about three percent of all cancers in the world are head and neck cancer; 

The death rate is 330 thousand deaths per year and the rate of infection is 650 thousand people 

annually(1). Head and neck squamous cell carcinoma (HNSCC) accounts for more than 90% 

of head and neck cancers(2). HNSCC is mostly observed in the oropharynx, oral cavity and 

larynx. After definitive treatment of HNSCC, evidence shows that recurrence occurs in 30% 

of cases and depends on several clinical and pathological factors, including surgical margin 

and nodal status, perineurial invasion, lymphovascular invasion, and disease stage(3). 

Recurrence is the main cause of death in patients with HNSCC, and these patients have a lower 

chance of recovery(4). Generally, the treatment includes surgery with adjuvant treatment or 

chemotherapy(5). In metastatic patients, palliative treatment is used, which includes 

chemotherapy and immunotherapy alone or in combination(6). Studies have shown that in 

patients for whom salvage surgery is used, the survival rate is 5 years; Of course, it depends on 

the location and stage of HNSCC(7). A study has shown that salvage therapy for recurrent 

oropharyngeal cancer significantly improved survival outcomes over a surgical approach; The 

5-year survival rate in this study was reported to be 26% for surgery and 16% for radiation 

therapy(7). Considering the above, it is not clear whether surgery is a better treatment option 

for HNSCC or using non-surgical options. In previous studies, the results of salvage surgery 

have been investigated in different groups of patients(6, 7). The present study was conducted 

with the aim of evaluating the overall survival rate of salvage surgery in recurrent HNSCC. 

Method 

Search strategy 

In the current study, all international databases, PubMed, Scopus, Science Direct, ISI and 

Embase were examined, searching until March 2023 based on keywords related to the 

objectives of the study. The current study was conducted based on the PRISMA 2020 

checklist(8).  

Keywords and the MeSH terms:  

((((("Head and Neck Neoplasms"[Mesh]) AND ( "Head and Neck 

Neoplasms/mortality"[Mesh] OR  "Head and Neck Neoplasms/prevention and control"[Mesh] 

OR  "Head and Neck Neoplasms/radiotherapy"[Mesh] OR  "Head and Neck 

Neoplasms/surgery"[Mesh] OR  "Head and Neck Neoplasms/therapy"[Mesh] )) OR 

"Squamous Cell Carcinoma of Head and Neck"[Mesh]) OR ( "Squamous Cell Carcinoma of 

Head and Neck/diet therapy"[Mesh] OR  "Squamous Cell Carcinoma of Head and Neck/drug 

therapy"[Mesh] OR  "Squamous Cell Carcinoma of Head and Neck/mortality"[Mesh] OR  

"Squamous Cell Carcinoma of Head and Neck/prevention and control"[Mesh] OR  "Squamous 

Cell Carcinoma of Head and Neck/radiotherapy"[Mesh] OR  "Squamous Cell Carcinoma of 

Head and Neck/surgery"[Mesh] OR  "Squamous Cell Carcinoma of Head and 

Neck/therapy"[Mesh] )) AND "Bloodless Medical and Surgical Procedures"[Mesh]) AND 

"Survival Rate"[Mesh]. 

Eligibility criteria 

Inclusion criteria: Only articles published in English, , prospective and retrospective studies 

and randomized clinical trials, no limit on sample size, and complete data.  
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Exclusion criteria: studies without control group, case-control studies, cross-sectional studies, 

case series, case reports, in-vitro and reviews papers; animal studies and studies without full 

text access.  

the Google Scholar search engine was used to search for articles and the PICO strategy to 

answer the research questions (Table 1). 

Table1. PICO strategy. 

PECO strategy Description 

P Population: Head and neck squamous cell carcinoma 

I Intervention:  salvage surgery 

C Comparison: nonsurgical management 

O Outcome: survival rate 

Data collection  

Two reviewers independently screened each record and each report was retrieved. All studies 

were selected based on inclusion and exclusion criteria. The specifications of samples of the 

selected studies were extracted based on a checklist that included 9 items, the items were: 

author's name, publication year, study design, sample size, mean of age, Follow-up, groups.  

Risk assessment 

Newcastle-Ottawa Scale (NOS) (9) used to assessed quality of the cohort and cross-sectional 

studies, case-control and case series studies, This scale measures three dimensions (selection, 

comparability of cohorts and outcome) with a total of 9 items. In the analysis, any studies with 

NOS scores of 1‐3, 4‐6 and 7‐9 were defined as low, medium and high quality, respectively.   

the quality of randomized control clinical trial studies was evaluated using the Cochrane 

Collaboration’s tool(10). The scores of this tool are between 0 and 6, and higher score showed 

higher quality of study; the scoring of each item is 1 for low risk and 0 for high and unclear 

risk.  

Data analysis 

Meta-analysis was performed using STATA/MP. V17 software. Mantel-Haenszel methods are 

fixed-effect meta-analysis methods using a different weighting scheme that depends on which 

effect measure. 95% confidence interval for hazard ratio with fixed effect model and Mantel-

Haenszel method were calculated. Potential heterogeneity between studies was reported with 

the I2 coefficient (low:50%<; moderate: 50%-75%; high:>50%). 

  

Result 

Study selection 

In the initial search using keywords, 428 articles were found, and all references were entered 

into EndNote X8 software. Among these articles, 10 articles were duplicated, 8 articles were 

due to Records marked as ineligible by automation tools, and 7 articles were due to other 

reasons were removed and finally the abstracts of 403 articles were reviewed and 249 articles 

that did not meet the inclusion criteria were removed at this stage. The full text of 154 articles 
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was fully reviewed by two blinded observers. Incomplete articles, without data, inconsistency 

with the objectives of the study were excluded 141 articles) and finally therteen articles were 

selected (Figure 1). 

Study characteristics 

six studies were selected and included in the study. A total of 3343 patients between the ages 

of 55 years and 62.2 years were examined. Table 2 shows a summary of Data extracted.  

Risk assessment 

According NOS tool, four studies had a total score of 6/9 (moderate quality), one study had a 

total score of 7/9 (high quality) (Tabel 3). According Cochrane Collaboration’s tool, one RCT 

study had low risk of bias (Table 4).    

Meta analysis 

Hazard ratio was 0.23 (HR, 0.23 95% CI 0.06, 0.41; p<0.05) with low heterogeneity (I2=0%; 

P =0.91) (Fig.2). there was significant difference between salvage surgery and control group 

(p=0.01).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                     

 

Figure 1. PRISMA 2020 Checklist 
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Records removed before screening: 

Duplicate records removed (n = 189) 
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Table 2. Data extracted from studies selected for systematic review and meta-analysis.  

Study. Years Study design Number of 

patients 

groups Mean of 

age 

Type of control treatment Follow-up 

(months) 
salvage 

surgery 

control 

Patil et al., 2020 

(11) 

RCT 113 91 22 55 chemotherapy, supportive 

care; 

28 

de Ridder et al., 

2020 (12) 

retrospective 

cohort 

198 104 94 NR radiotherapy, 

Chemoradiotherapy, 

supportive care; 

10 

Chu et al., 2018 

(13) 

retrospective 

cohort 

46 35 11 50.43 chemotherapy 50 

Chang et al., 2017 

(13) 

retrospective 

cohort 

2927 2247 680 NR chemotherapy 39 

Tam et al., 2017 

(14) 

retrospective 

cohort 

59 39 20 62.2 radiotherapy, 

chemotherapy, 

Chemoradiotherapy, 

supportive care; 

99 

Guo et al., 2015 

(15) 

retrospective 

cohort 

94 61 33 48.1 chemotherapy, RT, 

Chemoradiotherapy 

15 

 

Table3. Risk of bias assessment (NOS tool) 
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Chang et al., 2017 (13) 1 1 1 0 2 0 1 6 

Tam et al., 2017 (14) 1 1 1 0 1 1 1 6 

Guo et al., 2015 (15) 1 1 1 1 1 1 0 6 

Table 4. Risk of bias assessment (Cochrane Collaboration’s tool) 
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Figure 2. forest plot showed hazard ratios 

 

Overall survival after two years was 0.59 (OS, 0.59 95% CI 0.36, 0.81; p<0.05) with low 

heterogeneity (I2=0%; P =0.64) (Fig.3).  

 
Figure 3. forest plot showed overall survival after two years 

 

Overall survival after three years was 0.61 (OS, 0.61 95% CI 0.22, 1.00; p<0.05) (Fig.4).  

 

 
Figure 4. forest plot showed overall survival after three years 

Overall survival after five years was 0.40 (OS, 0.40 95% CI 0.18, 0.63; p<0.05) with low 

heterogeneity (I2=0%; P =0.87) (Fig.5).  
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Figure 5. forest plot showed overall survival after five years 

Discussion  

In the present study, salvage surgery was compared with other treatment methods for the 

treatment of HNSCC. In the selected studies, salvage surgery was performed with different 

combinations of chemotherapy and supportive care. According to the present meta-analysis, 

the risk of death in patients receiving salvage surgery was significantly lower than in the control 

group. Previous studies have also shown that the survival rate in patients who chose salvage 

surgery was higher than in patients who received other treatment methods(6, 7, 16). The 

heterogeneity between the studies was low. Overall survival was low in both surgery and non-

surgery groups, but salvage surgery patients had a higher overall survival compared to other 

treatment groups across all studies at variable follow-up durations. Consistent with the results 

of the present study, previous meta-analyses have shown that salvage surgery is unable to 

determine whether salvage surgery has a survival advantage compared to non-surgical 

management for patients presenting with recurrence(6, 7, 17). Also, factors such as cancer 

location, stage, primary cancer treatment method, and patients' functional status can also cause 

heterogeneity between studies. Therefore, it is necessary to conduct more similar RCT studies 

to see more promising results and provide stronger evidence. Future studies need to investigate 

and compare salvage surgery and salvage re-irradiation or chemotherapy; Future studies could 

investigate the response rate and low side effect profile of immunotherapy; There is also a need 

for studies to investigate the quality of life of patients after salvage surgery. 

Conclusion 

According to the present meta-analysis, the survival benefits for patients with HNSCC who 

underwent salvage surgery were more than patients receiving other treatment methods such as 

radiation therapy and chemotherapy. Also, the mortality rate in salvage surgery group patients 

was lower than other treatment groups. However, the heterogeneity between subjects was high 

and the results of the present study should be interpreted with caution. More studies are needed 

to evaluate the results of survival, performance and quality of life of patients after salvage 

surgery. It is also suggested to compare the salvage surgery method with modern treatment 

methods. 
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