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INTRODUCTION

Anterior cervical spine surgery (ACSS) is the intervention most 
commonly preferred for the management of cervical spine 
disease; the surgical techniques are well documented. R. A. 
Robinson and G. W. Smith, Albert Dereymaeker and Joseph 
C. Mulier, and Ralph B. Cloward in 1950s were the first to 
describe the surgical techniques for ACSS; since then, the 
techniques have undergone several modifications and become 
widely used. ACSS enables efficient management of spinal 
disorders such as cervical stenosis, cervical myelopathy, and 
cervical radiculopathy. It provides easy access to the vertebrae 
and produces highly satisfactory surgical outcomes in the 
majority of cases(1), and it remains the “gold standard” for the 
management of various spinal disorders. Anterior cervical 
discectomy and fusion, in particular, has high success rates and 
low complication rates.
Despite the advantages of ACSS, postoperative complications 
occur. The most common complication after ACSS is recurrent 
laryngeal nerve palsy (RLNP), followed by vocal fold paralysis 
or vocal cord paralysis(2). RLNP results from ischemia caused 

by surgical pressure, neuropraxia caused by overstretching, and 
edema that results from perioperative trauma(3). We evaluated 
the efficacy of retractor loosening and displacement during 
surgery in preventing postoperative RLNP.

MATERIALS AND METHODS

Data from 643 patients who underwent ACSS between 2006 
and 2019 were studied retrospectively. Of these patients, 125, 
who served as group I, underwent standard ACSS; the other 
518, who served as group II, underwent ACSS and retractor 
loosening and displacement every 15 minutes; that is, the 
retractor was repositioned slightly during ACSS. A member of 
the surgery team was assigned to remind the retractor to be 
repositioned. He or she used the stopwatch while making the 
timing. This procedure was repeated every 15 minutes, and the 
retractor was left loose during scopy shots. Finally, low cutoff 
pressure was not applied in both group I and group II. All 
operations were performed at the same hospital and by the 
same surgeon. The surgical outcomes measured were operation 
time, postoperative RLNP development, and characteristic of 
patients with RLNP in groups I and II. 

 A
B

ST
R

A
CT

Ad dress for Cor res pon den ce: Hüseyin Doğu, Atlas University, Department of Neurosurgery, İstanbul, Turkey
Phone: +90 542 651 41 36 E-mail: huseyindogu@gmail.com Received: 28.11.2019 Accepted: 06.02.2020 ORCID ID: orcid.org/0000-0002-7754-4984

Objective: To prevent postoperative laryngeal nerve palsy in patients undergoing anterior cervical spine surgery (ACSS).
Materials and Methods: A retrospective study was conducted with data from 643 patients who underwent ACSS between 2006 and 2019. Of 
these patients, 125 who underwent only ACSS served as group I; the other 518, who underwent retractor loosening and displacement along with 
ACSS, served as group II. The two groups were compared, and paralyzed patients were compared with the general community. In the 518 patients 
in group II, the Cloward retractor was loosened every 15 minutes, which resulted in a slight change in its position. This protocol was unlike the 
standard procedure. The retractor was left loose during copy scopy.
Results: The majority (58%) of the patients were female, and average age was 47 years (range: 24 to 75 years). The mean duration of surgery 
was 152 minutes in group I and 162 minutes in group II. Transient laryngeal nerve palsy developed postoperatively in three patients (2.4%) of 
group I but no patients in group II. No significant difference was observed in terms of surgical level, duration of surgery, age, gender, or comorbid 
conditions.
Conclusion: Retractor loosening and displacement for every 15 minutes during ACSS helps prevent postoperative recurrent laryngeal nerve palsy.
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RESULTS

Of the total of 643 patients, 367 (57%) were female and 276 
(43%) were male (Table 1). The average age of the patients with 
injury was 47.2 years, and mean duration of surgery in those 
patients was 148.79 minutes (Table 1). Of the 125 patients in 
group I, 76 (60.8%) were female and 49 (39.2%) were male. Of 
the 518 patients in group II, 291 (56.2%) were female and 227 
(43.8%) were male (Table 1). There was no difference between 
these groups in average age (47 years), but the mean duration 
of surgery was significantly longer for group II (152.24±83.01 
minutes), p=0.023 (Table 2).
Of all 643 patients, three (2.4%) patients had RLNP; all three were 
from group I (Table 3). The patients with RLNP were given non-
steriodal anti-inflammatory drugs and low dose corticosteroid as 
medical treatment. They were trained to prevent aspiration. All of 
the patients with RLNP recovered within 2 months without the 
need for a second surgery.  
There were no significant differences in mean age and mean 
duration of surgery between group I and the total patient 

population (Table 4). The majority of patients [416 (64.7%)] 
underwent one-level surgery; of these patients, 72 (57.6%) 
were in group I and 344 (66.4%) were in group II. (Table 5). 
The observed chi-square value was 4.477 and p=0.107, which 
indicated no association between the number of surgical levels 
and patient groups.
Groups were evaluated statistically in terms of gender (Table 1). 
The observed chi-square value was 0.878 and p=0.349, which 
indicated no association between gender and groups.

DISCUSSION

Cervical spinal disorders not only affect patients’ health but 
also increase the economic burden on the individuals, families, 
and most of society. Most cervical diseases can be managed 
non-surgically, but early surgical intervention is recommended 
in cases of neurological impairment to improve its functional 
outcome(4,5). Although the anterior approach of cervical surgery 
is most preferred by surgeons because of its high rates of 
clinical success, RLNP continues to be the major postoperative 
complication of ACSS that results from surgical pressure(3).

Table 1. Associations between gender and groups.

Group
Gender Group I (n=125) Group II (n=518) Total
Male 49 (39.2%) 227 (43.8%) 276 (42.9%)

Female 76 (60.8%) 291 (56.2%) 367 (57.1%)

Total 125 (100.0%) 518 (100.0%) 643 (100.0%)
n: Number
Chi-square value: 0.878, 0.349>p>0.05

Table 2. Difference in mean age and duration of surgery between groups I and II

Measure
Group I (n=125) Group II (n=518)

t pMean ± standard deviation
Age (years) 47.02±10.11 47.30±10.66 -0.258 0.797

Duration of surgery 
(minutes) 134.50±52.54 152.24±83.01 -2.281 0.023*

*p<0.05

Table 3. Percentage of patients with paralysis in groups I and II

Measure Total Group I Group II
Cases 643 125 518

Paralysis 3 3 (2.4%) 0

Table 4. Comparison of mean age and duration of surgery between patients with paralysis and total patient population

Measure
Mean ± standard deviation

p
Patients with paralysis (n=3) Total patient population (n=643)

Age (in years) 56.33±18.58 47.24±10.55 0.138

Duration of surgery (minutes) 74.00±15.10 148.79±78.31 0.099
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In a retrospective review, Kriskovich et al.(2) tested “whether 
controlling for endotracheal tube/laryngeal wall interactions 
by cervical retraction system [would] reduce symptomatic or 
asymptomatic RLNP or permanent paralysis.” They found that 
during surgery, the retractor “moved the larynx against the shaft 
of the endotracheal tube,” thereby compressing the “vulnerable 
intralaryngeal segment of the laryngeal nerve.” They therefore 
recommended continuous monitoring of endotracheal tube cuff 
pressure and intermittent or temporary release after retractor 
placement to allow repositioning of the endotracheal tube 
within the larynx and to prevent further injury to the laryngeal 
nerve. Similar findings were reported by Cheung and Luk(3) and 
Matgé(6), who recommended the use and temporary release 
of a sharp-toothed retractor to prevent anteromedial and 
anterolateral displacement, which could otherwise compress 
and damage the trachea and carotid artery, respectively. In our 
study, similar to both studies, our finding is that intermittent 
retractor relaxation decreases RLNP. Unlike other studies, we 
standardized retractor relaxation within a certain time interval 
and did not release cuff.
The literature indicates that the left-sided approach, followed 
by low endotracheal cuff pressure and intermittent release of 
retractors tension during ACSS when not required, helps reduce 
the incidence of postoperative RLNP. However, there are sparse 
data on how often retractor tension can be reduced and on 
whether repositioning of retractors intraoperatively can help 
reduce RLNP. Hence, this retrospective, observational study of 
643 patients who underwent ACSS was proposed, in which 
the majority of patients underwent retractor loosening and 
displacement during ACSS. The surgical outcome measured 
was based on success rate, duration of operation procedure, 
postoperative RLNP occurrence, and characteristic of patients 
with RLNP.
Single- or multiple-level discectomy is performed in ACSS(7), 
and as the number of levels increases, radiographic non-fusion 
increases, as do complication rates(8-10). However, in this study, 
no statistical association was observed between multiple-level 
surgery and the occurrence of RLNP; all three patients with 
postoperative RLNP underwent only one-level surgery.
The ratio of male and female patients with RLNP in this study 
was 2:1; their mean age was 56.33 years. The mean duration of 
surgery in all three cases did not exceed the general average; 

these patients had not undergone neck surgery previously, and 
none had preoperative hoarseness. There were no etiological 
factors or diseases that could cause RLNP in patients. However, 
the surgical approach was right-sided at C5-6 and C6-7, which 
is a major risk factor for postoperative RLNP(11,12). There is a 
claim that the left-sided intervention is safer. In our series, left-
sided surgery was performed in five cases. However, since the 
number is low, it is not included in the series.

Study Limitations

This study has all the limitations of a retrospective study, and 
so a multicenter, matched case-control prospective study with 
a larger cohort is necessary to validate the findings. Another 
limitation of our study is that the pressure applied to the 
retractor and endotracheal cuff pressure are not measured. 
It must be determined how much retractor and cuff pressure 
causes RLNP formation. In patients who develop RLNP, the 
etiological factors that may cause such as the anatomical 
structure of the neck should be investigated.

CONCLUSION

Laryngeal nerve palsy is one of the most common postoperative 
surgical complications of ACSS. It must be addressed 
immediately to prevent permanent vocal cord paralysis and 
associated lifelong disability. This study showed that loosening 
and displacement of the Cloward retractor every 15 minutes 
during ACSS helped prevent RLNP and improved the clinical 
success rate. Hence, a large multicenter, matched case-control 
study to confirm these findings is warranted. 
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Table 5. Number of surgical levels by group

Number of levels
Group

Total
Group I Group II

1 72 (57.6%) 344 (66.4%) 416 (64.7%)

2 43 (34.4%) 130 (25.1%) 173 (26.9%)

3 10 (8.0%) 44 (8.5%) 54 (8.4%)

Total 125 (100.0%) 518 (100.0%) 643 (100.0%)
Chi-square value: 4.477; 0.107>p>0.05
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