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Simple Summary: Glottic laryngeal cancer has a high cure rate. There are various treatment options, which are 

associated with different risks and specific therapy-related side effects. In addition to radiotherapy as a 

treatment option, there are also various surgical treatment options. The original method is surgery with 

opening of the laryngeal lumen from the outside. With the development of endoscopic options, surgery is 

increasingly performed endoscopically. Nevertheless, open surgery is still used, particularly in cases with 

anatomical peculiarities. The aim of this study is to compare these two procedures with regard to the 

oncological outcome, but also the function by measuring vocal parameters. The results show that the 

procedures are similar in terms survival rate and function, but that open surgery results in increased therapy-

associated morbidity. It should therefore be reserved for special cases. 

Abstract: Purpose: Early glottic cancer is a highly curable malignancy. Disease control is achieved by resection 

or external beam radiation with similar long-term results according survival. Surgery is predominantly 

performed by transoral endoscopic approach, due to reduced complication rates when compared to open 

cordectomy. Open cordectomy might still be warranted in cases of inadequate surgical accessibility. Aim of the 

present study was to compare endoscopic versus open approach in relation to complications and outcome in 

an up-to-date patient group. Methods: 219 patients underwent primary tumor resection in early glottic cancer 

(UICC stages I-II). 168 operations were performed endoscopically, 51 operations were open transcervical 

cordectomies. We compared survival data with non-parametric methods and functional outcome according to 

need of tracheostomy, feeding tube and voice functional outcome following ELS protocol. Results: There were 

no significant differences in overall survival (OS). 2 years OS after endoscopic surgery was 90.5% vs. 95.3% 

after transcervical resection. As expected, OS in T1b and T2 tumors was worse than in T1a tumors. We found 

a statistically significant difference in disease free survival (DFS) within the T1a and T1b/T2 group (Log rank 

test: p=0.006) but no relevant difference between the two surgical modalities, even when the data was stratified 

by T-categories performing a Cox regression (hazard ratio 1.21, p=0.712). Patients who underwent open surgery 

had a significantly worse peri- and postoperative course with longer hospital stay, higher frequency of 

tracheotomies and longer need for nasogastric tubes. Functional results were comparable within the two 

patient groups while higher tumor size/stage was an unfavorable predictor for voice rehabilitation. Conclusion: 

Open cordectomy leads to more complications but offers comparable oncological and functional outcome when 

compared to transoral endoscopic approach in early glottic cancer. Open surgery therefore continues to be a 

valid treatment option when endoscopic resection is not possible. 

Keywords: cordectomy; open approach; functional outcome; early glottic cancer; head and neck 

cancer 
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1. Introduction 

Early glottic cancer (T1-T2, N0/Stage I-II) shows favorable outcome after radiotherapy, open 

surgery or transoral resection [1,2]. Therefore, factors influencing the choice of treatment are 

preferences of doctors and patients, availability of resources, adverse effects and the functional 

outcome. Since implementation of laser-assistance in microsurgery of the vocal folds, the percentage 

of open approach in early glottic cancer decreased significantly [3]. Hence, risks and results of open 

partial laryngectomy including open cordectomy are difficult to determine in view of declining case-

numbers per center. Indications for open approach in early glottic cancer are problems to reach the 

anterior border of the tumor or the anterior commissure by transoral approach. A unique advantage 

of open cordectomy is the possibility for direct reconstruction of the vocal fold to restore the voice, 

e.g. by false cord flaps [4]. As the switch from open to endoscopic approach proceeded in a short time 

period long ago, up-to-date comparative results of both approaches are missing [5]. Here, we describe 

current results of survival outcome, voice parameters and perioperative complications in patients 

who underwent microscopic laser-assisted resection or open cordectomy in early glottic cancer. 

2. Materials and Methods 

We treated 238 patients with early glottic cancer in the Department of Otorhinolaryngology and 

Head and Neck surgery in a tertiary care university medical center from 2003 to 2013. 219 patients 

were treated by surgery, 19 patients (8.0%) had radiotherapy and were excluded from this study. 

Biopsy was taken during rigid triple endoscopy for definitive diagnosis, accessibility for transoral 

approach and exclusion of second primary tumor. Nodal involvement as well as exclusion of 

paraglottic or thyroid cartilage infiltration was excluded by computed tomography. The approach 

selection before surgery was mainly upon surgeons’ preference if clear margins could be achieved by 

transoral approach. Hereby a clear preference for laser-assisted microscopic surgery was made, 

conversely – open cordectomy was the treatment of second choice (thus both groups are not 

balanced). Patients above 75 years were not offered open cordectomy in knowledge of more intra- 

and postoperative risks. Open cordectomy was performed via laryngofissure and optional small 

volume resection of the thyroid cartilage as a fronto-anterior or frontolateral techniques (Figure 1) 

[6]. Tracheostomy was performed in all cases. Intraoperative reconstruction of the glottic area was 

performed by mucosal or combined muscular-mucosal flaps, mostly rotation flaps from the false 

chord [7].  

We collected the following data from patient files: biometry and epidemiology (age, gender, 

survival) treatment and side-effects (approach, immediate complications, duration of hospital stay, 

need for revision surgery within 6 months, need for tracheotomy and/or feeding tube) and voice 

parameters (perception, aerodynamics, acoustic parameters, and self-evaluation before and after 

therapy). Survival data were analyzed by the Kaplan Meyer method and two-sided log rank-testing. 

Biometric data, side-effects and voice parameters were compared by non-parametric testing using 

SPSS (version 28.0.0.0), significance was considered p≤ .05 for all tests. The patients have been 

informed about participation in the study and have given their written informed consent. The study 

was approved by local ethics committee of the University of Giessen (protocol code 95/15). 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 June 2024                   doi:10.20944/preprints202406.0391.v1

https://doi.org/10.20944/preprints202406.0391.v1


 3 

 

 

Figure 1. Vertical approach in open cordectomy., (a) Fronto-anterior open partial laryngectomy, (b) 

fronto-lateral open laryngectomy, (c) thyroid cartilage reconstruction by cranial parts of thyroid 

cartilage. [6]. 

3. Results 

219 patients with early glottic cancer were included. Patients had a mean age of 66.1 years (range 

29-90 years, Table 1). 70.5% of the patients (n=168) received transoral laser-assisted microscopic 

surgery (TLM), 51 patients (21.4%) underwent transcervical open cordectomy. Patients who received 

endoscopic surgery were on average older (p=0.003). The mean follow-up time was 40.5 months.  

The Chi square test was used to analyze the correlation between tumor stage (T1a vs. T1b and 

T2) and the applied surgical method. We found a statistically significant association between stage 

and surgical method (p<0.001). 

Table 1. Patient characteristics (n=219), *Chi square test, **Mann-Whitney-U-test. 

  n TLM (n=168) TCC (n=51) p 

Age mean ± SD  67.3 ± 10.0 61.9 ± 11.2 0.003** 

Gender 
Male (%) 200 151 (75.5) 49 (24.5) 

0.257* 
Female (%) 19 17 (89.5) 2 (10.5) 

Stage 
T1a (%) 134 123 (91.8) 11 (8.2) 

<0.01* 
T1b/T2 (%) 85 45 (53.0) 40 (47.0) 

3.1. Oncological Outcome  

The 2 years overall survival (OS) after endoscopic surgery was 90.5% vs. 95.3% in the 

transcervically resected group compared with the group treated by open surgery. The 5 years OS was 

77.9% vs. 92.0%, respectively. When patients were stratified by TNM category, the 2 years overall 

survival in T1b and T2 tumors (88.2%) was as expected worse than in T1a tumors (94.2%). Within the 

T1b/T2 group, patients had a survival benefit from open surgery (p=0.02) while we could not verify 

a clear difference within T1a patients (p=0.326) (Figure 2). 
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Figure 2. Overall survival stratified by tumor stage and surgical modality (a) T1a, (b) T1b/T2), 

(TLM=transoral laser-assisted microscopic surgery). 

Recurrence was found in 21 (9.6%) patients of the total cohort during follow up: 15 (8.9%) 

patients from the endoscopic surgery group, 6 (11.7%) patients from the external surgery group. 

Organ preservation was possible in 98% of the endoscopically treated patient and in 94% of the 

transcervically resected tumors.  

There was a statistically significant difference in recurrence free survival (RFS) within the T1a 

and T1b/T2 group (p=0.006) but no relevant difference between the two surgical modalities even 

when the data was stratified by T-categories performing a Cox regression (hazard ratio 1.21, p=0.712). 

 

Figure 3. Recurrence-free survival stratified by tumor stage and surgical modality (a) T1a, b) T1b/T2), 

(TLM=transoral laser-assisted microscopic surgery). 

3.2. Functional Outcome 

As male and female voices are not comparable in variant parameters and due to the small group, 

we decided to exclude female patients from voice functional outcome analysis. Voice examination 

was performed in 65 patients, 43 from the TES-group and 22 from ETC group. In general, the pre- 

and postoperative comparison of ELS protocol functional data indicates a change in vocal 

performance with mostly deterioration after operation, but differences within the individual data. 

The most simple but meaningful aerodynamic parameter is the maximum phonation time in 

seconds. Analyzing the pre- and postoperative findings in the two surgical groups, there is a decrease 

from meanly 14 to 11 seconds. This parameter has to be corrected by including the vital capacity and 
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using the phonation quotient (PQ). This examination also shows a relevant difference between pre- 

and postoperative values (226.1ml/s vs. 265.9ml/s, p=0.001). The acoustic parameters jitter, shimmer, 

dynamic, frequency range and voice intensity also exhibit a deterioration from pre- to postoperative 

measurement. In contrast patient`s self-evaluation of voice quality with means of Visual Analogue 

Scale from 1 to 5 (1=very good, 5= very bad) improved from in the mean 3 to 4 points.  

Comparing voice parameters of T1a-tumor patients with the T1b/T2 group, the pre-

/postoperative differences in the T1a group are obviously smaller. The maximum phonation time 

changed from 12 to 11 sec. (mean) in the T1 group (p= 0.021) vs. 20 to 10 sec. (mean) in the T1b/T2 

group (p>0.001), the phonation quotient from 233.3 ml/s to 266.25 ml/s in the T1 group (p= 0.114) vs. 

184.38 ml/s to 269.23 ml/s in the T1b/T2 group (p=0.002). This data is supported by respective changes 

in the acoustic parameters, e.g. jitter and shimmer. Comparing the two surgical groups according to 

their postoperative voice functional outcome, there is no difference in auditory perceptual assessment 

(hoarseness, breathiness) and only marginal difference in acoustic parameters with a slight but not 

statistically significant discrepancy in favor of the endoscopically resected group. Patient’s self-

evaluation of postoperative voice quality (ranked as above) was 3.0 in the endoscopic group versus 

3.25 in the transcervically resected group also without statistical significance (Table 2).  

Table 2. Postoperative voice functional outcome measurements. 

 Endoscopic surgery Open surgery  

 (min-max) median (min-max) median p-value* 

Perzeption Analysis (RBH) 

R 0-3 1 0-3 1 0.474 

B 0-3 1 0-3 1 0.774 

H 0-3 2 0-3 2 0.163 

Total 0-8 4 0-7 5 0.179 

Aerodynamics 

Max. Phonation Time [s] 3-37 11.5 3-29 10 0.575 

Vital Capacity [ml] 1400-5500 2800 1300-4800 2900 0.635 

Phonation Quotient [ml/s] 73-1066.7 250 121.43-640.0 272.5 0.895 

Acoustic Measurements: 

Dynamic [dB] 3-47 23 9-33 20 0.161 

Semitone range [semitones] 8-49 23 10-40 19 0.215 

Jitter [%] 0.4-36.4 4.41 0.33-26.3 8.24 0.202 

Shimmer [%] 5.48-64.72 20.98 2.22-50.44 27.84 0.358 

Base frequency [Hz] 115.1-334.4 158 103.1-362.1 165.6 0.739 

GNE (glottal to noise excitation ratio) 0.125-0.701 0.333 0.16-0.659 0.285 0.153 

Periodic Correlation 0.522-0.994 0.924 0.565-0.998 0.836 0.063 

Self-evaluation 

Visual analogue scale (VAS) 1-5 4 1-5 3 0.014 

*Wilcoxon signed rank test. 

3.3. Perioperative Course and Complications 

Tracheostomy was necessary in 2 patients (1.2%) of the endoscopically resected group while in 

the open surgery group tracheostomy was performed in 50 patients (98%, p<0.001). Within this group 

the mean duration of tracheostomy was 9.5 days. Hospitalization was significantly longer in the open 

surgery group (3 vs. 12.5 days in the mean, p<0.001). A feeding tube was necessary in 10 patients with 

open resection (19.6%) while none of the endoscopically resected patients needed additional 

nutrition. Comparing the two groups with regard to peri- and postoperative complications there was 

no relevant difference concerning infections, especially pneumonia and dysphagia. 7 cases of intra- 

and postoperative bleeding occurred in the endoscopical group, none in the openly resected patients 
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which could be interpreted as a trend but without statistical significance in Fisher’s exact test (Table 

3).  

Table 3. Peri- and postoperative complications. 

Type of complication Endoscopic surgery Open surgery p-value 1 

Bleeding 

- Intraoperative 

- Postoperative 

7 (3.6%) 0 0.21 

4 0  

3 0  

Wound infection 0 0  

Pneumonia 0 2 (3.9%) 0.05 1 

Emphysema 0 5 (9.8%) < 0.011 

Dysphagia 0 1 (2.0%)        0.23 1 

Other 4* (2.4%) 4** (7.8%) 0.09 1 

1 Fishers exact test. *: glottic oedema, glottic hematoma. **: glottic oedema, submental hematoma, aspiration, 

severe hypertonia. 

4. Discussion 

Survival after different therapies in early glottis cancer has been examined in multiple studies, 

resulting in comparable disease specific survival and control rates [8-12]. Regarding the surgical 

options treating small (T1/T2) laryngeal cancer in the last decades the management changed from 

open partial laryngectomy to endoscopic microsurgical resection, mostly performed with CO2-laser. 

Nevertheless, this therapeutical way is limited by several facts: at first the laryngeal exposure, but 

also tumor invasion of the anterior commissure, the paraglottic or pre-epiglottic space or laryngeal 

framework involvement [13, 14]. Comparing the two surgical options within the cohort of 219 

patients we did not see significant advantages in OS, recurrence or larynx preservation comparing 

T1a-tumors. As expected, patients with T1b/T2-tumors in general had a significantly worse 

recurrence-free survival. In this group we found a significantly better OS after open cordectomy. This 

might be an effect of better intraoperative overview in advanced tumor size.  

Regarding 5 years OS rates, no significant difference between patients after open surgical and 

endoscopic resection could be demonstrated. Nevertheless, the difference between the 5-year overall 

survival of 77% in the endoscopically resected group and 93% in the openly resected patients shows 

a trend that could also be seen in other studies [15-18]. What could be the reason of such a result or 

trend? At first age may lead to a bias between the groups. In our cohort, patients in the transorally 

resected group were older, and this trend has to be expected in general, because an external partial 

laryngectomy requires a performance status allowing longer operation times than transorally 

performed cordectomy. This information should also be considered when comparing survival rates, 

because early glottic cancer is rarely a cause of death. Rather, secondary cancer or general health are 

factors affecting survival in these patients. 

Furthermore, it has to be discussed if transoral resections lead to closer surgical resection 

margins and therefore less oncological safety than external resections. The prognostic significance of 

surgical margins in early glottic cancer is not clear yet [19, 20]. Positive margins are reported in up to 

50% of transorally laser resected tumors due to narrow free tissue resulting from anatomical and 

functional reasons [21, 22]. An Italian study examined the impact of resection margin status on 

oncological outcome after laser resection and showed that a positive margin status had a statistically 

significant prognostic impact on local control and organ preservation, but not on overall survival 

[23]. A higher rate of close or positive margins in transoral laser resection compared to open partial 

laryngectomy may be assumed, but there are no controlled studies covering this fact. 

Comparing the T1b/T2 groups there is a significant survival advantage in this study for the 

patients treated by open surgery. Further studies also showed a higher risk of cartilage infiltration 

and therefore insufficient transoral resection in T1b tumors [24]. Infiltration of the anterior 

commissure seems to be an independent risk factor for tumor recurrence and poorer survival as 

supported by our data so far [25-27]. 
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Laryngeal preservation is also an important factor in assessing treatment options. This study 

showed organ preservation in 98% of the endoscopically treated patient and in 94% of the 

transcervically resected tumors without statistical significance most probably due to the low absolute 

number of laryngectomies. However, clear data concerning this point is lacking in the literature. 

According to the peri- and postoperative course and complications the study showed a clear 

benefit for patients with transorally resected tumors. As expected, the hospitalization time was 

significantly shorter (mean 3.0 vs. 12.5 days) than in patients with external partial laryngectomy. As 

country-specific differences due to different health systems play a major role in this point, the 

absolute count of days is not comparable but the trend is supported by further data in different 

studies [5, 15]. As tracheostomy is a common procedure performing a transcervical laryngeal 

resection it is obvious that the number of tracheostomies is significantly higher in the transcervically 

resected group (98% vs. 1.2%). As was also expected, there was a higher number of patients needing 

a postoperative feeding tube. This may be caused by the fact that a feeding tube is sometimes used 

preventively with regard to wound infections. In general, peri- and postoperative complications did 

not differ between the two groups regarding wound infections, dysphagia or pneumonia. We saw a 

trend of more bleeding complications in the endoscopically resected group but without statistical 

significance. 

Concerning the voice functional outcome after therapy of laryngeal carcinoma it seems to be 

difficult to foresee voice results e.g. by simply comparing tissue defects. In general, there is a 

dependency on the type and extent of the surgical procedure, but this relationship is not linear and 

depends not only on the type of cordectomy [28, 29] but also, for example, on the region affected. 

Patients treated by radiotherapy don’t have a voice functional advantage even though the tissue 

defect is hardly as big as in resected tumors [30, 31]. Many different parameters affect the voice 

functional result and one important parameter is the infiltration of anterior commissure. 

The measurement of voice functional outcome in this examination differs in subjective and 

objective parameters. As it was seen before in laryngological studies objective and subjective 

measurements are not always congruent [32-36]. The influence of the resection itself on the voice 

results therefore showed this discrepancy in both treatment variations: while the majority of the 

objectively measured parameters was worsened by the operation, a rather positive trend occurred in 

the self-assessment of the patients (VAS median preoperative 4 to median postoperative 3). 

As mentioned before, the resection of bilateral laryngeal tumors (T1b, T2) tends to deteriorate 

voice function more than unilateral resections. This is mainly caused by affection of the integrity of 

the vocal tract by destroying the anterior commissure, which has a key role in the voice functional 

result [37, 38]. Therefore -as expected- comparing the voice functional outcome within the tumor 

stages, the study showed a clear difference concerning especially the acoustic measurements, but also 

aerodynamic parameters as the maximum phonation time. In all measurements the pre-

/postoperative differences in the T1a group were obviously smaller than in the T1b/T2 group. This 

fact is supported by other studies on similar issues, which showed the dependency of voice functional 

outcome on type of cordectomy [28, 29, 39].  

Analyzing the postoperative voice functional results of the two different surgical groups, the 

study did not show significant differences between transcervically resected and endoscopically 

operated patients. There was a non-statistically proven trend to poorer median acoustic parameters 

in the transcervically resected group. Due to the strongly overlapping distribution of values, no 

statistical significance can be determined. Literature research shows similar results of related research 

projects [22,23]. 

5. Conclusions 

In the last decades, transthyreoidal resection of laryngeal tumors has been almost completely 

replaced by endoscopic laser resections, not at least because the operative technique is easier to 

perform and patient’s morbidity seems to be lower. As there are still indications for the open 

resection, there is a need to indicate what selection criteria have to lead to an open resection and if 
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this operation technique can be performed with regard to oncological safety and voice functional 

outcome. 

Our study is limited by its observational nature and the single center experience. Nevertheless, 

the present data shows that the oncological outcome is better in T1b/T2 tumors openly resected. The 

oncological outcome regarding overall survival, recurrence, or larynx preservation in T1a tumors did 

not differ between the surgical options.  

With regard to voice functional outcome we did not find any significant differences but a trend 

towards poorer acoustic parameters in the openly resected group. Future confirmative analyses of 

single voice functional parameters could help to confirm this trend. 

In conclusion, the present data show that open surgery in laryngeal cancer offer comparable 

oncological and voice functional results to endoscopic surgical procedures at the cost of a higher 

acute morbidity. We therefore conclude that open laryngeal resection is a valid treatment option even 

when transoral endoscopic resection is not possible. 
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