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The purpose of this study was to assess the risk of vocal palsy after thyroidectomy with identification
of recurrent laryngeal nerve (RLN) during surgery. In all, 521 patients treated by the same surgeon were
enrolled in this study. Temporary and permanent vocal palsy rates were analyzed for patient groups
classified according to surgery for primary benign thyroid disease, thyroid cancer, Graves’ disease, and
reoperation. Measurement of the vocal palsy rate was based on the number of nerves at risk. Twenty-
six intentionally sacrificed RLNs were excluded from analysis. Forty patients developed postoperative
unilateral vocal palsy. Complete recovery of vocal palsy was documented for 35 of the 37 patients
(94.6%) whose RLN integrity had been ensured intraoperatively. Recovery from temporary vocal palsy
ranged from 3 days to 4 months (mean, 30.7 days). The overall incidences of temporary and permanent
vocal palsy were 5.1% and 0.9%, respectively. The rates of temporary/permanent vocal palsy in groups
classified according to underlying disease were 4.0%/0.2% for benign thyroid disease, 2.0%/0.7% for
thyroid cancer, 12.0%/1.1% for Graves’ disease, and 10.8%/8.1% for reoperation. Surgery for thyroid cancer,
Graves’ disease, and recurrent goiter were associated with significantly higher vocal palsy rates. Most
patients without documented nerve damage during the operation recovered from postoperative vocal palsy.
Total lobectomy with routine RLN identification is recommended as a basic procedure in thyroid surgery.
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Vocal palsy is one of the most common complications after
thyroid surgery. The resulting phonetic paralysis is not on-
ly a serious impairment for patients who rely on their voice
professionally, but it may also lead to serious distur-
bances in ventilation in cases with bilateral vocal palsy.
Therefore, procedures that reduce the rate of temporary
and, particularly, permanent vocal palsy are essential. The
reported incidence of vocal palsy after thyroid surgery
varies widely, and many factors may account for this var-
iation, such as different surgeons, operative procedures,
and the way the incidence is calculated, some based on

Received: June 14, 2004 Accepted: July 2, 2004
Address correspondence and reprint requests to: Dr. Ling-Feng
Wang, Department of Otolaryngology-Head and Neck Surgery,
Kaohsiung Medical University, Chung-Ho Memorial Hospital, 100
Tzyou 1* Road, Kaohsiung 807, Taiwan.

E-mail: lifewang@kmu.edu.tw

Kaohsiung J Med Scseptember 2004 « Vol 20 « No 9
© 2004 Elsevier. All rights reserved.

the number of patients undergoing surgery and some on
the nerves at risk. These variations make it difficult to com-
pare the various reports meaningfully. In contrast, in the
present study, operations were performed by the same sur-
geon and the operative procedure was restricted to total
lobectomy (unilateral or bilateral) with routine identifica-
tion of the recurrent laryngeal nerve (RLN). The rates of
temporary and permanent vocal palsy were analyzed on
the basis of underlying disease and calculated in relation
to the number of nerves at risk of damage. Recovery poten-
tial and risk factors for vocal palsy were also evaluated.

MATERIALS AND METHODS
From January 1986 to December 2002, 890 patients underwent
thyroidectomy in our department for treatment of various

thyroid diseases. The study was confined to 521 patients
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treated by the same surgeon, 118 men and 403 women with
ages ranging from 17 to 78 years (mean, 42 years). There were
348 total lobectomies and 178 total thyroidectomies (5 pa-
tients underwent total lobectomies twice). Routine identifi-
cation of the RLN was performed during all operative pro-
cedures. The surgical procedure to identify the RLN was
similar to that described in 1986 by Harness et al [1]. The
RLN was not identified early in the operative procedure.
When dissection proceeded to the area of Berry’s ligament,
the RLN was identified where it coursed through the lig-
ament or close to it. For a large thyroid mass or substernal
goiter, the RLN was identified and traced from the recur-
rent nerve triangle as advocated by Lore [2].

We classified our patients into four groups according to
the underlying disease (thus, some patients were in more
than one group): primary benign thyroid disease (n = 359),
thyroid cancer (1 = 103), Graves’ disease (1 = 46), and re-
operation (n = 29). Patients undergoing initial surgery for
nodular goiter, adenoma, or thyroiditis were included in
the primary benign thyroid disease category. Individuals
diagnosed with thyroid carcinoma from histopathology, or
those who underwent completion thyroidectomy for can-
cer, were grouped with the thyroid cancer cases. Patients
who had thyrotoxicosis, diffuse goiter, or clinical ophthal-
mopathy were included in the Graves’ disease category;
six of these were associated with thyroid cancer. Patients
who had previously undergone thyroid surgery were in-
cluded in the reoperation group. Of these, one had recur-
rent Graves’ disease, eight had thyroid cancer, and 20 had
recurrent goiter.

In the thyroid cancer group, 20 individuals were identi-
fied with invasive disease involving the RLN. Six patients
required total laryngectomy, one required partial laryngec-
tomy, and 13 had nerve encasement by the tumor intra-
operatively and required intentional resection of the RLN.

Therefore, a total of 26 nerves were excluded from the
statistics, which left 678 at risk. All patients underwent
preoperative and postoperative laryngoscopic examination
of the vocal cords. Where vocal cord palsy was identified,
follow-up was weekly initially, and every 3-4 weeks there-
after until recovery was achieved, with the dysfunction con-
sidered permanent if it persisted after 6 months. Mea-
surement of the rate of vocal palsy was based on the number
of nerves at risk. The Chi-squared test was used for statisti-
cal analysis.

REsuLTs

There were 40 patients with unilateral vocal palsy after sur-
gery, three of whom had recognizable nerve damage intra-
operatively. Complete recovery of vocal cord function was
documented in 35 of 37 patients (94.6%) in whom integrity
of the RLN had been ensured intraoperatively. The over-
all incidences of temporary and permanent vocal palsy
were 5.1% and 0.9% of the nerves at risk, respectively. The
rates of temporary/permanent vocal palsy were 4.0%/0.2%
for benign thyroid disease, 2.0%/0.7% for thyroid cancer,
12.0%/1.1% for Graves’ disease, and 10.8%/8.1% for
reoperation. (Table). Compared with the benign thyroid
disease group, the temporary vocal palsy rate was signifi-
cantly increased in patients with Graves’ disease (p < 0.005),
and the permanent vocal palsy rate was significantly in-
creased in patients undergoing reoperation (p < 0.001). The
recovery time for temporary vocal palsy ranged from
3 days to 4 months (mean, 30.7 days) (Figure). Of the 35
temporary vocal palsy cases, 34 (97.1%) recovered within 9
weeks, with peak nerve recovery occurring at 5-6 weeks.
Recovery from vocal palsy took up to 4 months in one pa-
tient.

Table. Incidence of recurrent laryngeal nerve palsy according to underlying disease

Patients, n* TL, n TT,n  Nerves at risk, n Vocal palsy, n (%)
Temporary =~ Permanent
Primary benign thyroid disease 359 296 63 422 17 (4.0) 1(0.2)
Thyroid cancer 103 32 71 148" 3 (2.0) 1(0.7)"
Graves’ disease 46 0 46 92 11 (12.0) 1 (1.1)}
Reoperation 29 21 8 37 4 (10.8) 3(8.1)
Total 521 348 178 678" 35 (5.1) 5(0.9)

*Some patients were in more than one group; 26 nerves with intentional sacrifice excluded; ‘Graves’ patient with thyroid cancer. TL = total

lobectomy; TT = total thyroidectomy.
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Figure. Time course of recovery from temporary recurrent laryngeal
nerve (RLN) palsy. For 34 of 35 (97.1%) patients recovering from
temporary RLN palsy within 9 weeks, peak recovery occurred at 5-6
weeks. Recovery was up to 4 months in one patient who had recovery time
exceeding 9 weeks.

Discussion

There has been some controversy surrounding routine dis-
section and identification of the RLN during thyroidecto-
my, but it is now the treatment of choice of most surgeons.
Wade reports that the RLN is very vulnerable and should
not be visualized or touched [3]. Bergamaschi et al demon-
strated that temporary and permanent vocal palsy rates
were not statistically different whether or not the RLN had
been exposed [4]. In Wagner and Seiler’s study [5], there
was no statistically significant difference in vocal palsy
rates for subtotal lobectomies with and without nerve ex-
posure. For total lobectomy, however, the risk of vocal pal-
sy was 21%, and the permanent palsy rate increased from
3.8% to 7% when the nerve was not exposed or identified.
Most current reports recommend visualization of the nerve,
suggesting that this may decrease the permanent nerve
palsy rate [1,2,6-10]. Karlan et al reported 1,000 consecutive
thyroid operations with complete nerve dissection, without
any permanent vocal palsy [6]. Mattig et al demonstrated
decreased permanent RLN palsy rates (from 5.9% to 0.8%)
following routine nerve identification [7]. In our study, sur-
gery was performed by the same surgeon, and the proce-
dure consisted exclusively of total lobectomy (unilateral or
bilateral) with routine identification of the RLN. The over-
all incidences of temporary and permanent vocal palsy
were 5.1% and 0.9% of the nerves at risk, respectively. We
believe that identification of the nerve is the only way to
ensure the integrity of the RLN. Dissection of the nerve
itself may increase the rate of vocal palsy, which is probably
caused by stretching during the operation or impairment
of nutrition by the surrounding tissue. Therefore, although
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the temporary vocal palsy rate may be somewhat higher
when the nerve is dissected routinely, we believe that this is
acceptable as long as the permanent vocal palsy rate is
reduced.

Vocal palsy rates may vary for different thyroid dis-
eases, with a higher expected risk of intraoperative nerve
damage for thyroid cancer, Graves’ disease, and recurrent
goiter. Therefore, in this study, we analyzed temporary
and permanent RLN palsy rates among patients with be-
nign thyroid disease, thyroid cancer, Graves” disease, and
reoperation. Primary surgery for benign thyroid disease
with routine identification of the RLN has been reported to
have a very low incidence of vocal palsy. Perzik reported
temporary and permanent vocal palsy rates of 0.4% and 0%
after 250 total thyroidectomies for benign nodular goiter
[11]. Jatzko et al found rates of 3.0% and 0% for temporary
and permanent vocal palsy, respectively, in a sample of 736
patients who underwent primary surgery for benign thyroid
disease [8]. Lo et al reported temporary and permanent
vocal palsy rates of 3.4% and 0.2%, respectively, for patients
with benign goiter [9]. For our population of 359 patients
who underwent primary surgery for benign thyroid dis-
ease (296 total lobectomies and 63 total thyroidectomies),
temporary and permanent vocal palsy rates were 4.0% and
0.2%, respectively. Our results are comparable to those of
other investigations.

The incidence of vocal palsy following surgery for thyroid
cancer varies widely in the literature. Intraoperative nerve
injury rates of 9.7%, 1%, and 5% have been reported for thy-
roid cancer by Van Heerden et al [12], Flynn et al [13], and
Perzik [11], respectively. Wagner and Seiler determined
temporary/permanent vocal palsy rates of 3%/17% [5], and
Steurer et al reported analogous results of 15.4%/2.4% [10].
In our study, we found that thyroid cancer with extracapsular
invasion was the most important risk factor for permanent
postoperative vocal palsy. Of our 103 patients with thyroid
cancer, invasive disease involving the RLN and/or upper
aerodigestive tract was identified in 20 (19.4%). Six cases
underwent total laryngectomy due to extensive laryngeal
infiltration and one case underwent partial laryngectomy.
Another 13 individuals had intraoperative nerve encase-
ment by the tumor, which required intentional RLN resec-
tion; six of these underwent partial resection of the constric-
tor muscle or tracheal cartilage. Of the 20 patients requiring
intentional resection of the RLN, 13 had preoperative RLN
palsy, with histologic findings confirming poorly differen-
tiated carcinomas for eight. These results explain why the
incidence of intentional RLN resection was higher in our
study. Furthermore, although surgery for thyroid can-
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cer was associated with a higher permanent vocal palsy
rate, there was no statistical difference between the cancer
group and the benign thyroid disease group in the rates of
temporary (2.0% vs 4.0%; p > 0.1) and permanent (0.7% vs
0.2%; p > 0.1) vocal palsy when cases of intentional RLN
sacrifice were excluded.

Surgery for Graves’ disease has a higher palsy rate than
for other diseases in several reports [5,14,15]. Wagner and
Seiler determined temporary/permanent palsy rates of
8%/4% in a sample of 75 patients with Graves’ disease [5],
with analogous rates of 16%/1.6% reported by Razack et al
[14]. Agarwal and Mishra found that 11.1% of Graves’ dis-
ease patients had temporary vocal palsy [15]. Total thy-
roidectomy is our preferred option for Graves’ disease be-
cause it has several advantages, including immediate cure
of any hyperthyroidism, avoidance of recurrence, and dimi-
nution of cancer risk. In our study, surgery for Graves’ dis-
ease had a significantly higher temporary than permanent
vocal palsy rate (12% vs 4.0%; p < 0.005). However, there
was no statistical difference in permanent palsy rate when
compared with benign thyroid disease. Six of the 46 Graves’
cases (13%) were associated with thyroid cancer, but this
did not appear to influence the nerve palsy rate. Further-
more, we found that stretching of the nerve occurred more
frequently during dissection of the RLN from a large thy-
roid mass because of the increased vascularity associated
with Graves’ disease, and it seems reasonable to suggest
that this is the cause of the higher rate of temporary RLN
palsy in our Graves’ disease patients.

The RLN is more vulnerable to damage during secondary
thyroidectomy. Mértensson and Terins reported permanent
vocal palsy in 14% of their reoperation patients [16]. Beahrs
and Vandertoll determined a permanent vocal palsy rate of
8% for patients who underwent two surgical procedures for
benign thyroid disease, and 22% for those who underwent
three or more [17]. Jatzko et al determined that the incidence
of permanent vocal palsy increased from nil during primary
operations for benign goiter to 7.5% for the recurrent variant
[8]. Reeve et al reported a very low palsy rate (1.5%) among
408 secondary thyroidectomy patients [18]. In our sample,
common indications for reoperation were presence of thy-
roid cancer in a lobe that had been previously removed, pre-
sence of recurrent goiter, or recurrent thyrotoxicosis. Of the
29 reoperation patients, one had recurrent Graves’ disease,
eight were cancer patients, and 20 had recurrent goiter.
There was a significant difference in permanent vocal pal-
sy rates compared with the benign thyroid disease group
(8.1% vs 0.2%; p < 0.001). We found that the extent of the
previous thyroid surgery was a major factor in the occur-
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rence of vocal palsy. Seven instances of vocal palsy (3 per-
manent, 4 temporary) occurred as a result of operations for
benign recurrent goiter, where the previous surgery had
been partial or subtotal lobectomy. Nerve damage was
recognized intraoperatively in the three patients who suf-
fered permanent vocal palsy. Completion thyroidectomy
for thyroid cancer was not a risk factor for vocal palsy, al-
though the risk of temporary/permanent vocal palsy in-
creased to 12.9%/9.7% in those who had undergone less
than total lobectomy in the previous surgery. As might be
expected, stretching or inadvertent transection of the RLN
occurred more frequently where the nerve had to be dis-
sected from distorted and/or scarred tissue. These results
emphasize the need for total lobectomy with routine iden-
tification of the RLN in any initial thyroid surgery, so that
thyroidectomy can be completed after unilateral total lo-
bectomy with little risk of nerve injury.

Postoperative vocal palsy has the potential for recovery,
with reported recovery rates ranging from 50-100% [6-10,
16]. Proponents of nerve identification report a significant-
ly higher recovery rate after vocal palsy. Two studies have
reported a recovery rate of 100% for primary surgery with
routine nerve exposure [6,8]. Our overall recovery rate was
87.5%. However, when inadvertent intraoperatively recog-
nized nerve injury was excluded, the recovery rate rose
to 94.6%. The duration of temporary vocal cord paralysis
ranged from 3 days to 4 months (mean, 30.7 days). Further,
we found that most patients could pinpoint when their
voice became better as the function of the vocal cord returned.
Of 35 temporary vocal palsy cases, 34 (97.1%) recovered
within 9 weeks; the recovery peak occurred at 5-6 weeks
(Figure). Recovery of vocal palsy took up to 4 months in one
patient who experienced cord palsy for more than 9 weeks.
The results of this study suggest that, where cord palsy
persists for longer than 2 months, there is only a limited
chance of recovery. However, a recovery delay of 2 years
has been reported by Steurer et al [10]. Of the patients with
permanent vocal palsy, three had suffered inadvertent
intraoperative nerve transection. Although the integrity
of the RLN was ensured intraoperatively in another two
patients, restoration of nerve function had not occurred
after several years of follow-up.

CONCLUSION

Significantly higher vocal palsy rates were demonstrated
after surgery for thyroid cancer, Graves’ disease, and recur-
rent goiter compared with benign thyroid disease in our
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study. The thyroid cancer group had a higher rate of per-
manent vocal palsy after surgery due to the higher inci-
dence of extra-thyroid invasion, although statistical differ-
ence with the benign thyroid disease group in the rates
of temporary and permanent vocal palsy was not demon-
strated when cases of preoperative cord palsy and inten-
tional sacrifice of the RLN were excluded. Surgery for
Graves’ disease was associated with a higher rate of tem-
porary vocal palsy because stretching occurred more fre-
quently during dissection of the nerve. Reoperation pa-
tients had a significantly higher rate of permanent vocal
palsy compared to those undergoing primary surgery for
benign thyroid disease, especially where previous partial
or subtotal lobectomy had been performed. Total lobecto-
my with routine identification of the RLN is quite safe and
should be recommended as a basic procedure in thyroid
surgery. Most of our patients recovered vocal cord function
postoperatively when nerve damage was not documented
intraoperatively.
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