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A Prospective Evaluation of Recurrent Laryngeal
Nerve Paralysis During Thyroidectomy
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Hypothesis: Recurrent laryngeal nerve paralysis after
thyroidectomy can be unrecognized without routine
laryngoscopy, and patients have a good potential for
recovery during follow-up.
Design: A prospective evaluation of vocal cord func-

tion before and after thyroidectomy. Periodic vocal cord
assessment was performed until recovery of cord function. Persistent cord palsy for longer than 12 months after the operation was regarded as permanent.
Setting: A university hospital with about 150 thyroid

operations performed by 1 surgical team per year.
Patients: From January 1, 1995, to April 30, 1998, 500

cedures, with 787 nerves at risk of injury. Thirty-three patients (6.6%) developed postoperative unilateral cord paralysis, and 5 (1.0%) had recognizable nerve damage during
the operations. Complete recovery of vocal cord function
was documented in 26 (93%) of 28 patients. The incidence of temporary and permanent cord palsy was 5.2%
and 1.4% (3.3% and 0.9% of nerves at risk), respectively.
Among factors analyzed, surgery for malignant neoplasm
and recurrent substernal goiter was associated with an increased risk of permanent nerve palsy. Primary operations for benign goiter were associated with a 5.3% and 0.3%
incidence (3.4% and 0.2% of nerves at risk) of transient and
permanent nerve palsy, respectively.

thyroidectomy.

Conclusions: Unrecognized recurrent laryngeal nerve
palsy occurred after thyroidectomy. Thyroid surgery for
malignant neoplasms and recurrent substernal goiter was
associated with an increased risk of permanent recurrent nerve damage. Postoperative vocal cord dysfunction recovered in most patients without documented nerve
damage.

Results: There were 213 unilateral and 287 bilateral pro-
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consecutive patients (84 males and 416 females) with
documented normal cord function at the ipsilateral side
of the thyroidectomy were studied.
Main Outcome Measures: Vocal cord paralysis after
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ECURRENT laryngeal nerve
damage is a well-recognized morbidity after thyroidectomy and has been
involved in most claims
concerning complications of thyroid surgery.1 The reported incidence of permanent nerve palsy varies widely from 0% to
5.8% of patients after thyroid operations.2-18 However, the incidence of permanent recurrent nerve paralysis could be as
high as 13% and 30% of patients during thyroid cancer operations and secondary thyroidectomy, respectively.4 It was suggested that complications after thyroid
surgery were often underestimated because of reporting preference.5 Routine examination of the vocal cords perioperatively to document recurrent nerve damage
was usually incomplete,7,8,14 and the reported incidence of nerve injury may be
somewhat underestimated.
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The incidence of nerve palsy was not
usually reported according to the underlying disease, nerve at risk, or both, and
comparison of treatment results was difficult. In addition, many reports2,3,7 were
retrospective and included operations performed by many surgeons and extended
during a long duration. The present prospective study documents the incidence of
postoperative vocal cord palsy after thyroidectomy performed by 1 surgical team
during a relatively short period, evaluates its recovery potential, and identifies
potential risk factors for the development of permanent paralysis.
RESULTS

The operative procedure included unilateral lobectomy in 172, total or near total
thyroidectomy in 156, bilateral subtotal
thyroidectomy in 91, completion total thy-
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PATIENTS AND METHODS
From January 1, 1995, to April 30, 1998, 501 consecutive patients underwent thyroidectomy for treatment of various thyroid diseases by a single surgeon
(C.-Y.L.) or by surgical residents operating with supervision. One patient with preoperative unilateral
cord paralysis secondary to malignant involvement
of recurrent nerve was excluded from the analysis.
There were 84 males and 416 females in the study
(age range, 12-88 years; median age, 43 years). Routine identification of the recurrent laryngeal nerve was
performed during all operative procedures. Indirect
or flexible laryngoscopy was performed 48 hours before and was repeated within 2 weeks after the operations for all patients by trained endoscopists and
otorhinolaryngologists. Suspected nerve damage was
documented during the operation. Postoperative voice
disturbance was graded according to 4 grades: nil,
mild, moderate, and significant.
Postoperative cord palsy was defined as the presence of an immobile vocal cord or the decreased movement of the vocal cord during phonation. Patients with
recurrent nerve palsy underwent speech therapy
and were followed up by an otorhinolaryngologist
(P.-W.Y.) with a periodic vocal cord examination until full recovery was documented. Recurrent nerve
palsy was regarded as permanent if it persisted for
more than 1 year after the operation. The incidence
of postoperative transient and permanent cord palsy
was calculated in relation to the number of patients
and the number of nerves at risk of damage. Potential risk factors for recurrent nerve paralysis, including the underlying pathological characteristics, the
weight of the gland resected, the extent of resection,
surgery for substernal goiter, thyroid reoperations,
surgery for recurrent substernal goiter, operating time,
and estimated blood loss, were examined. Comparisons were based on the number of patients developing cord palsy rather than on the number of nerves
at risk, except for comparison between lobectomy and
subtotal resection. Statistical analysis was performed using the x2 or Fisher exact test (categorical
variables) and the t test (continuous variables). P,.05
was regarded as statistically significant.

roidectomy by unilateral lobectomy in 41, and ipsilateral lobectomy with contralateral subtotal thyroidectomy in 40 patients. Thyroid reoperations and surgery
for retrosternal goiter were performed in 9.8% and 13.0%
of the patients, respectively. Reoperations were performed in 12 patients (2.4%) with recurrent substernal
goiter. Total and subtotal lobectomies were performed
in 565 and 222 lobes, respectively, accounting for 787
nerves at risk of injury. Preoperative vocal cord palsy was
noted at the side of the previous lobectomy in 1 patient
who underwent completion total thyroidectomy. Postoperative unilateral cord palsy was documented in 33 patients (6.6%) during vocal cord examination, and voice
disturbance was graded as nil (n = 3), mild (n = 9), moderate (n = 11), or significant (n = 10) on discharge from
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Table 1. Incidence of Recurrent Nerve Paralysis According
to the Underlying Pathological Characteristics
No. of
Pathological
No. of Nerves
Characteristic Patients at Risk
Hyperplasia
Nodular
Diffuse
Carcinoma
Papillary
Follicular
Follicular
adenoma
Thyroiditis
Others†
Total

No. (%) of
Operations*

No. (%) of
Nerves
at Risk*

270
90

401
180

10 (3.7)/3 (1.1)
8 (8.9)/0 (0)

10 (2.5)/3 (0.7)
8 (4.4)/0 (0)

50
20
56

95
33
57

3 (6.0)/3 (6.0)
1 (5.0)/0 (0)
3 (5.4)/0 (0)

3 (3.2)/3 (3.2)
1 (3.0)/0 (0)
3 (5.3)/0 (0)

8
6
500

10
11
787

1 (12.5)/0 (0)
1 (10.0)/0 (0)
0 (0)/1 (16.7)
0 (0)/1 (9.1)
26 (5.2)/7 (1.4) 26 (3.3)/7 (0.9)

*Data are given as transient/permanent.
†Others included anaplastic carcinoma in 3, thyroid lymphoma in 2, and
metastasis in 1 patient.

Table 2. Incidence of Recurrent Nerve Paralysis According
to the Type of Thyroidectomy

Type of
Thyroidectomy
Unilateral
lobectomy
Total
Bilateral subtotal
Completion total
Lobectomy and
contralateral
subtotal
Total

No. of
No. of Nerves
Patients at Risk

No. (%) of
Operations*

No. (%) of
Nerves
at Risk*

4 (2.3)/2 (1.2)

4 (2.3)/2 (1.2)

172

172

156
91
41
40

312
182
41
80

10 (6.4)/4 (2.6) 10 (3.2)/4 (1.3)
8 (8.8)/1 (1.1) 8 (4.4)/1 (0.5)
3 (7.3)/0 (0)
3 (7.3)/0 (0)
1 (2.5)/0 (0)
1 (1.3)/0 (0)

500

787

26 (5.2)/7 (1.4) 26 (3.3)/7 (0.9)

*Data are given as transient/permanent.

the hospital. During a median period of 3 months (range,
1-9 months), 26 (79%) of these 33 patients had recovery of vocal cord function with preceding improvement
in phonation. The incidence of transient and permanent recurrent nerve palsy was 5.2% and 1.4% (3.3% and
0.9% of nerves at risk), respectively. The incidences of
nerve palsy with respect to the number of patients and
the number of nerves at risk are shown in Table 1 and
Table 2 according to the underlying pathological characteristics and types of thyroidectomy, respectively. Patients who underwent a primary operation for benign thyroid conditions had transient and permanent palsy rates
of 5.3% (3.4% of nerves at risk) and 0.3% (0.2% of nerves
at risk), respectively. There was no difference in the incidence of transient or permanent nerve palsy for patients who underwent lobectomy or subtotal resection
(P..05).
Table 3 shows the details of 7 patients with permanent cord palsy. Nerve damage was documented in 5
patients, including inadvertent transection (n = 3) and
intentional sacrifice (n = 2), while 2 patients had extensive dissection of recurrent nerve from peritumor adhesion. Of the patients who had unexpected unilateral recurrent nerve palsy (n = 28), the recovery potential was
93%. Of the factors analyzed, surgery for a malignant neoWWW.ARCHSURG.COM

©2000 American Medical Association. All rights reserved.
Downloaded From: http://archsurg.jamanetwork.com/ on 05/05/2016

Table 3. Details of 7 Patients With Permanent Nerve Palsy*
Patient No./
Sex/Age, y
1/M/67
2/M/47
3/F/63
4/F/69
5/M/48
6/F/45
7/F/77

Pathological
Characteristics

Type of
Thyroidectomy

Operative Findings

Side

PTC
PTC
PTC
ATC
Nodular hyperplasia
Nodular hyperplasia
Nodular hyperplasia

Total
Total
Total
Total
Unilateral lobectomy
Bilateral subtotal†
Unilateral lobectomy†

Tumor adhesion
Tumor encasement
Tumor encasement
Tumor adhesion
Nonrecurrent nerve damage
Nerve damage
Nerve damage

L
R
R
R
R
R
L

Hoarseness
Significant
Significant
Moderate
Moderate
Nil
Moderate
Moderate

Follow-up, mo
25
29
40
7 (Death)
24
33
31

*PTC indicates papillary thyroid carcinoma; ATC, anaplastic thyroid carcinoma.
†Recurrent substernal goiter.

plasm (4 of 76 patients) was associated with a higher risk
of permanent recurrent nerve palsy compared with an
operation for benign diseases (3 of 424 patients) (P = .01).
Surgery for recurrent substernal goiter was associated with
a higher risk of permanent nerve palsy compared with
surgery for other goiter (2 of 12 vs 5 of 488 patients;
P = .01). The weight of the thyroid lobe resected, reoperative thyroid surgery, surgery for substernal goiter, and
surgery for thyrotoxicosis were not associated with an
increased risk of transient or permanent nerve palsy. A
longer operative time (156 vs 114 minutes; P = .007) and
an increase in estimated blood loss (246 vs 97 mL; P = .01)
were noted for patients who developed postoperative permanent cord palsy. Of those patients who developed postoperative cord paralysis (n = 33), surgery for the malignant neoplasm and for recurrent substernal goiter was
associated with a statistically significant (P = .04 for both)
increased risk of permanent nerve palsy. Four (50%) of
the 8 patients who underwent thyroid cancer operations developed permanent cord palsy compared with 3
(12%) of the 25 patients who underwent thyroidectomy
for benign thyroid diseases. The postoperative cord palsy
in 2 patients (100%) who underwent thyroidectomy for
recurrent substernal goiter became permanent compared with 5 (16%) of 31 patients who underwent thyroidectomy for other conditions.
COMMENT

Recurrent nerve injury, with its associated voice disturbance, is a disabling complication of thyroid surgery. Reported recurrent nerve palsy rates vary widely depending on definition, patient selection, surgeons’ patient
volume, types of thyroidectomy, and the underlying disease.2,3 The calculation based on nerves at risk seems to
be a more logical method for comparison between various reported series.2,3,7 It was suggested that complications after thyroid surgery were often underreported partly
because of the reporting methods and partly based on the
tendency to identify success and to ignore failure.5 Reports2,3,7 on nerve palsy were frequently retrospective and
involved multiple surgeons with different surgical techniques during a long period. Our prospective study of
500 consecutive patients by 1 surgical team showed that
the permanent nerve palsy rates of 1.4% based on the number of patients and 0.9% based on the number of nerves
at risk compared favorably with those of other reported
ARCH SURG/ VOL 135, FEB 2000
206

series.2-16 The identification of postoperative recurrent
nerve injury based on clinical symptoms without routine vocal cord examination is not reliable for documenting the incidence of recurrent nerve injury.5,8,15 Postoperative voice change without an associated recurrent nerve
lesion may be the result of superior laryngeal nerve damage or intubation alone,19 whereas the rare asymptomatic injury may be clinically missed.8 One third of our
patients had minimal voice hoarseness during the postoperative period despite the presence of unilateral cord
palsy. As a result, the reported incidence of nerve injury
may be somewhat underestimated without routine vocal cord examination. In addition, complication rates are
affected considerably by the extent of surgical experience.18 Our surgical team included 1 surgeon (C.-Y.L.)
with years of experience specializing in thyroid surgery.
By analyzing the surgical results prospectively during a
relatively short period using a standard technique, we attempt to identify potential risk factors associated with a
specific complication.Thyroidectomy was performed with
excellent results by experienced surgeons from various
major endocrine centers with a high patient volume.7-16
A recurrent nerve paralysis rate of less than 2.5% was reported for patients who underwent more extensive thyroid operations for benign12-14 and malignant5,8,11 thyroid conditions and during thyroid reoperations.15,16
Despite the numerous reports of safety during more extensive thyroid operations and reinterventions by experienced surgeons, thyroid cancer operations and secondary thyroidectomy were associated with a higher
complication rate and an increased risk of recurrent nerve
injury.2-4,17
An impressively low incidence of recurrent nerve
palsy was consistently reported in series with thyroidectomy predominantly for benign disease.4,7,14,18 Our permanent palsy rates of 0.9% based on the number of patients and 0.7% based on the number of nerves at risk
during surgery for benign thyroid diseases were consistent with the 0.3% to 1% incidence of nerve palsy as
reported based on the number of patients.4,7,14,18 However, the recurrent nerve is more vulnerable to damage
during secondary thyroidectomy, with a reported incidence of 3.8% to 20% of patients.2-4,14 Jatzko et al4 showed
that the incidence of recurrent nerve palsy increased from
0% during primary operations for benign goiter to 7.5%
for recurrent goiter. An incidence of 25% palsy was noted
during thyroidectomy for recurrent goiter without rouWWW.ARCHSURG.COM
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tine identification of recurrent nerve.4 Reeve et al12 reported no permanent nerve palsy in 115 primary total
thyroidectomies, whereas the rate of permanent nerve
palsy increased to 3.1% after secondary thyroidectomy
for multinodular goiter in 258 patients. Our 4% (2 of 49
patients) incidence of permanent nerve paralysis (3.5%
of nerves at risk) after secondary thyroidectomy is comparable with that of others15-17 but was significantly increased compared with that for primary operations. The
incidence was even higher when the secondary thyroidectomy was performed for substernal goiter (16.7%).
These results emphasize the need to provide the best possible therapy at the initial operation, when it can be performed with the least risk.15-17
Since the article published by Lahey20 in 1938, there
remains controversy about the need for routine identification of recurrent nerve during thyroidectomy, but cumulative reports3,4,21 support this surgical approach. In
patients undergoing total lobectomy, it has been reported that the permanent palsy rate increased from 3.8%
to 7% when the nerve was not exposed or identified.3 An
English-language only literature review of more than
12 000 documented thyroid resections has reported rates
of the order of 1.2% or 5.2% of permanent nerve palsies
depending on whether the nerve was exposed during surgery.4 There should be few, if any, instances in which the
recurrent nerve cannot be identified.21 Inadvertent nerve
damage could be easily recognized during the operation
with routine identification of recurrent nerve.
Postoperative recurrent nerve palsy has the potential for recovery, with a recovery rate ranging from 50%
to 88%.2-4,18 Our overall recovery rate of 79% was comparable with others. However, when inadvertent nerve
injury recognized intraoperatively was excluded, the
recovery potential for unsuspected nerve paralysis was
nearly complete, except during thyroid cancer operations, in which the nerve was dissected from peritumor
adhesion. Our policy for surgical treatment of a welldifferentiated thyroid carcinoma is to preserve cord
function by dissection of the recurrent nerve from the
adjacent tumor unless in the presence of preoperative
cord dysfunction or any definite evidence of nerve
encasement by the tumor intraoperatively. Contrary to
others, the nerve was sometimes reported as invaded by
tumor or sacrificed and was not calculated as postoperative nerve palsy.11 This may partly attribute to the
lower incidence of recurrent nerve damage during thyroid cancer operations in some reports. The nonrecurrent recurrent laryngeal nerve on the right side of the
neck is always a threat to inadvertent injury because of
its rare occurrence.21
Unrecognized recurrent laryngeal nerve palsy can
occur after thyroidectomy, and this complication may be
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underestimated without the use of routine laryngoscopy. With routine identification of recurrent nerve during thyroidectomy, postoperative cord palsy has a nearly
complete recovery potential unless in the presence of recognized nerve damage or after extensive dissection from
malignant tumors. Thyroid surgery for malignant neoplasms and recurrent substernal goiter was associated with
an increased risk of permanent recurrent nerve damage.
Corresponding author: Chung-Yau Lo, FRCS(Edin), Division of Endocrine Surgery, Department of Surgery, University of Hong Kong Medical Centre, Queen Mary Hospital,
Pokfulam, Hong Kong, People’s Republic of China (e-mail:
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REFERENCES
1. Ready AR, Barnes AD. Complications of thyroidectomy. Br J Surg. 1994;81:
1555-1556.
2. Martensson H, Terins J. Recurrent laryngeal nerve palsy in thyroid gland surgery related to operations and nerves at risk. Arch Surg. 1985;120:475-477.
3. Wagner HE, Seiler C. Recurrent laryngeal nerve palsy after thyroid gland surgery. Br J Surg. 1994;81:226-228.
4. Jatzko GR, Lisborg PH, Müller MG, Wette VM. Recurrent nerve palsy after thyroid operations: principal nerve identification and a literature review. Surgery.
1994;115:139-144.
5. Flynn MB, Lyons KJ, Tarter JW, Ragsdale TL. Local complications after surgical
resection for thyroid carcinoma. Am J Surg. 1994;168:404-407.
6. De Roy van Zuidewijn DB, Songun I, Kievit J, van de Velde CJ. Complications of
thyroid surgery. Ann Surg Oncol. 1995;2:56-60.
7. Bergamaschi R, Becouarn G, Ronceray J, Arnaud J-P. Morbidity of thyroid surgery. Am J Surg. 1998;176:71-75.
8. van Heerden JA, Groh MA, Grant CS. Early postoperative morbidity after surgical treatment of thyroid carcinoma. Surgery. 1986;101:224-227.
9. Scanlon EF, Kellogg JE, Winchester DP, Larson RH. The morbidity of total thyroidectomy. Arch Surg. 1981;116:569-571.
10. Jacobs JK, Aland JW Jr, Ballinger WF. Total thyroidectomy. Ann Surg. 1983;
197:542-548.
11. Harness JK, Fung L, Thompson NW, Burney RE, McLeod MK. Total thyroidectomy: complications and technique. World J Surg. 1986;10:781-786.
12. Reeve TS, Delbridge L, Cohen A, Crummer P. Total thyroidectomy: the preferred
option for multinodular goitre. Ann Surg. 1987;206:782-786.
13. Tovif A, Noyek M, Chapnikj S, Freeman JL. Safety of total thyroidectomy: review
of 100 consecutive cases. Laryngoscope. 1989;99:1233-1237.
14. Liu Q, Djuricin G, Prinz RA. Total thyroidectomy for benign thyroid disease. Surgery. 1998;123:2-7.
15. Levin KE, Clark AH, Duh QY, et al. Reoperative thyroid surgery. Surgery. 1992;
111:604-609.
16. Reeve TS, Delbridge L, Brady P, Crummer P, Smyth C. Secondary thyroidectomy: a twenty-year experience. World J Surg. 1988;12:449-453.
17. Seiler CA, Glaser C, Wagner HE. Thyroid gland surgery in an endemic region.
World J Surg. 1996;20:593-597.
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