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INTRODUCTION

Recurrent laryngeal nerve (RLN) paralysis is a common
and serious complication of thyroid surgery.1 Few
consultants routinely expose recurrent laryngeal nerves
in every case while majority do not expose despite
recommendations in various recent studies,2 arguing
that dissection for nerve exposure can lead to nerve
damage.

Injury to the RLN can result from oedema, neuropraxia
resulting from excessive stretching, complete or partial
transaction, contusion, crushing, clamping, burn, ligation
or from compromised blood supply. An RLN injury
results in true vocal fold paresis or paralysis which may

be unilateral or bilateral and may be temporary or
permanent. If both the recurrent laryngeal nerves are
damaged, it results in permanent tracheostomy and
makes life of such patients miserable. Temporary palsy
varies from 2.9% to over 10% whereas permanent
nerve palsy occurs in 0 – 2.1%, with an average of
approximately 0.5 – 1%. The right sided nerve is at a
higher risk due to its wide anatomical variation as
compared to the left one.3 Temporary palsy usually
recovers within 6 months and anything persisting
beyond 6 months is considered as permanent palsy.
Other complications after the RLN injury may involve
breathing difficulty, dysphagia and occasionally
aspiration pneumonia causing a poor quality of life. This
study was carried out to determine the frequency of RLN
palsy with and without identification of nerves during
thyroid surgery.

METHODOLOGY

This randomized controlled trial was carried out at
Department of Surgery, Military Hospital, Rawalpindi,
from August 2008 to April 2010. All patients undergoing
indirect laryngoscopy with normal vocal cords were
included in the study. Patients with carcinoma and re-do
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surgery having normal vocal cord were also included in
the study. Patients with hoarseness of voice, abnormal
vocal cord movements and with solitary nodule in the
isthmus were excluded from the study.

A total of 100 patients fulfilling the inclusion criteria were
included in the study and randomly divided in the two
groups of 50 each using random numbers (Table I). In
group-A (n = 50) nerve(s) were routinely identified and in
group-B (n = 50) nerve(s) were not routinely identified.

All patients included in the study were informed about
the risk of RLN palsy and whether or not their nerves
were to be exposed during surgery. All cases were
operated under the general anaesthesia by the
consultants having variable experiences of thyroid
surgery. In group-A patients, recurrent laryngeal nerve
was identified across the inferior thyroid artery and
traced proximally within thyroid vicinity and distally upto
its entry into larynx. Any nerve injury during dissection
was recorded. In group-B, the operation was completed
without identifying the recurrent laryngeal nerves.
Immediate postoperative direct laryngoscopy was
performed by a surgeon with the help of an
anaesthesiologist for the assessment of vocal cords.
Patients with hoarseness of voice underwent indirect
laryngoscopy by the ENT surgeon on 4th/5th post-
operative day and any nerve palsy was recorded.
Patients with nerve palsy were followed up by an ENT
surgeon at the end of the 1st, 3rd and 6th month. Any
clinical improvement in the voice was also recorded.
The palsy was considered permanent if it persisted
beyond 6 months.

Data was analyzed through Statistical Package for
Social Sciences (SPSS) version 15. Descriptive
statistics were used to describe the data i.e. mean and
standard deviation for quantitative variables like age
while frequency and percentages for qualitative
variables like gender, nature of surgery and recurrent
laryngeal nerve palsies. Independent sample t-test was
used to compare quantitative variables and chi-square
test was used to compare qualitative variables between
the groups. P-value < 0.05 was considered as
significant.

RESULTS

One hundred patients were included in the study and
randomly divided into two groups of 50 each. Average
age in group-A was 37.24 + 7.88 years, while in
group-B it was 40 + 7.10 years. There were 43 (86%)
females and 7 (14%) males in group-A and 45 (90%)
females and 5 (10%) males in group-B. Nature of the
surgery performed is given in Table I. Both the groups
were comparable with respect to age (p = 0.072), gender
(p = 0.538) and nature of surgery (Table I).

Recurrent laryngeal nerve palsies occurred in 2 (4%)
patients in group-A while in group-B it occurred in 8

(16%) patients. Frequency of recurrent laryngeal nerve
palsies was significantly lower in group-A as compared
to group-B (p = 0.046).

In group-A, out of 2, temporary unilateral recurrent
laryngeal nerve palsies occurred resulting in hoarseness
of voice. In one case, the nerve was accidentally divided
during dissection which was repaired. There was
hoarseness of voice postoperatively and direct and
indirect laryngoscopy revealed immobile cord on this
side. The voice and cord movements returned to normal
in 6 months. In other case, there was slight hoarseness
of voice and indirect laryngoscopy revealed sluggish
movements of cord on this side. The voice improved in
6 weeks.

In group-B, out of 8 injuries, 2 cases were of bilateral
recurrent nerve injuries required immediate tracheo-
stomy. In one case, tracheostomy was removed after 6
months with persistent hoarseness of voice but no
respiratory difficulty during routine activities while
tracheostomy was permanent in the other case. In 6
cases of unilateral nerve injuries, hoarseness of voice
occurred but improved in 4 cases during period varying
from 1 to 4 months while in 2 cases, it persisted even
after 6 months. Comparison of RLN injuries in both
groups is shown in Figure 1.
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Table I: Description of nature of surgery in both the groups.

Nature of surgery Group-A Group-B p-value 

(n = 50) (n = 50)

Total thyroidectomy for carcinoma 2 (4%) 2 (4%) 1.000

Completion thyroidectomy for carcinoma 2 (4%) 2 (4%) 1.000

Total lobectomy for recurrent papillary carcinoma 1 (2%) 0 (0%) 0.315

Bilateral near total thyroidectomy for toxic goiter 2 (4%) 2 (4%) 1.000

Bilateral subtotal thyroidectomy for MNG 20 (40%) 23 (46%) 0.544

Total lobectomy on one side and sub-total on 

other side for MNG 5 (10%) 3 (6%) 0.461

Lobectomy and isthmectomy for STN 16 (32%) 16 (32%) 1.000

Bilateral sub-total thyroidectomy for recurrent MNG 2 (4%) 2 (4%) 1.000

Figure 1: Comparison of RLN injuries .



DISCUSSION

The incidence of recurrent laryngeal nerves injuries
varies widely, 0-14%, depending upon the experience of
surgeon.4-6 This small study shows 20% incidence of
recurrent laryngeal nerve injury, 4% in group-A where
nerves were identified and 16% in group-B where the
nerve was not identified. The other local studies report
3.22%,7 4.7%8 and 13.5%9 chances of recurrent
laryngeal nerve injury during thyroid surgery.

Injury to recurrent laryngeal nerve(s) can occur
anywhere along its course in the vicinity of thyroid gland.
It is usually accidentally ligated and divided in an attempt
to control excessive bleeding in RLN vicinity or it may
excessively stretch during surgery for large thyroid
gland.10 The course of the nerve may be abnormal as
result of previous surgery or nerve may have been
entrapped because of malignant process resulting in
increased chances of injury. Sometimes, a posteriorly
lying large nodule stretches the nerve making it more
vulnerable to injury. Moreover, total thyroidectomy, near
total thyroidectomy and revision thyroidectomy has high
chances of nerve injury.11-13

The relationship of RLN with inferior thyroid artery is very
variable and the surgeon must have the knowledge of
these variations in order to avoid this serious injury.14,15

As it approaches the thyroid, it usually passes obliquely
upward (more obliquely on the right) towards thyroid,
passes mostly behind or between the branches of
inferior thyroid artery and becomes closer to thyroid
gland before entering into cricothyroid membrane. Here,
the nerve is surrounded by multiple small veins in
majority of cases and is most vulnerable to injury.
Sometimes, it passes in front of branches of inferior
thyroid artery. Occasionally, it passes in front or behind
the trunk of inferior thyroid artery. Sometimes, the nerve
runs parallel to inferior thyroid artery. In many cases, it
divides into two branches before entering into
cricothyroid membrane. Sometimes these branches are
given off earlier as the nerve approaches the thyroid
gland. The inferior thyroid artery is absent in few cases,
mostly on the right side. In 0.5% of cases, the right nerve
is non-recurrent and on rare occasions a recurrent and a
non-recurrent nerve may be present on the right side.16

The severe morbidity associated with damage to these
nerves can be easily avoided by identification of these
nerves during operation.

The first surgeon who has advocated routine exposure
of the nerve was August Bier followed by Lahey of
Boston in 1938.17 Several studies demonstrate that
identification of the nerve reduces the risk of permanent
RLN palsy from 5% to less than 1%.18,19 Non-
identification may lead to damage to the nerve without
surgeon's knowledge. It will be recognized only during
extubation or later on when the patient is symptomatic.

Majority of the injuries are transient and voice usually
improves with the passage of time. Chiang et al.
observed that it may take a period of 3 days to 4 months
to recover from recurrent laryngeal nerve injury in
majority of the patients.20 If the surgeon has identified
the nerve during operation and still there is hoarseness
of voice, he can always assure the patient with
confidence that voice will return to normal. But if he has
not identified the nerve, he cannot be sure of this
recovery.

In recent years, many surgeons have started using
electrophysiological neural monitoring devices during
surgery to further diminish the incidence of recurrent
laryngeal nerve injury.21,22 Several devices have been
utilized; all of them have some means of detecting vocal
cord movements when the recurrent laryngeal nerve is
stimulated.

CONCLUSION

Routine exposure of RLN(s) during thyroid surgery can
minimize/avoid its injury. The nerve(s) course needs to
be completely exposed in the thyroid vicinity as partial
exposure can still lead to nerve injury because of its
variable course.
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