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Abstract

Background: The main postoperative complication of
thyroidectomy is recurrent laryngeal nerve (RLN) injury. RLN
isidentified by its relationships with inferiorthyroid artery,
tracheoesophageal groove and ligament of Berry. This method
may not be always accurate due to anatomical variations.
Different adjuvant methods have been used to aid in the
identification of the nerve. Nerve fibre staining with methylene
blue (MB) is a known method during parotid surgery.

Aim of Study: This study aimed to eval uate the value of
using methylene blue spray during thyroidectomy to properly
identify and preserve RLN during surgery to improve outcomes
following thyroidectomy.

Patients and Methods: This study was a prospective study
doneon sixty two patients with benign and malignant goiter
disorders who were admitted at Ain Shams University Hospital
and underwent total thyroidectomy in the period from January
2021 to December 2021 at endocrine surgery unit. Patients
with reoperative surgery, presence of preoperative cord dys-
function were excluded from study. Patients were randomized
into two groups with an equal number of candidates (n=31)
using the lottery method. 31 patients underwent thyroidectomy
as study group with methylene blue spray and other 31 patients
were operated without methylene blue spray as control group.
During the surgery, after ligation of superior pole of thyroid
and the thyroid lobe could be deviated medially, One ml of
1% methylene blue solution (10mg) was sprayed over the
thyroid bed and perithyroidal tissue. This areaincludes the
parathyroid glands, inferior thyroid artery, veins and recurrent
laryngeal nerve. The entire areawas irrigated by normal saline
solution to rinse the MB out of the surrounding tissue. After
10min, the thyroid bed was inspected for areas in which the
blue color was rapidly absorbed. Comparisons between studied
groups were collected.

Results: Intraoperatively, recurrent laryngeal nerve was
not stained and remained white in all cases while all other
tissues were stained blue. RLN could be identified in al the
patient, as an unstained structure in the tracheoesophageal
groove. Four to seven minutes later the parathyroid glands
washed out the blue stain and regain their original yellow
color. It took nearly 15 minutes for the thyroid tissue to wash
out the stain in all cases.

Correspondence to: Dr. Mostafa T. Ali, The Department of
General Surgery, Faculty of Medicine, Ain Shams University

Conclusion: Intra-operative RLN identification by MB
staining is safe, cheap and readily avail able method and could
make thyroidectomy dissection less stressful.

Key Words: Thyroidectomy — Methylene blue spray — Recurrent
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I ntroduction

THYROIDECTOMY isone of the most frequent
operations performed in iodine-deficient regions

[1].

Recurrent laryngeal nerve (RLN) injury and
hypoparathyroidism are the main postoperative
complications of thyroidectomy [2].

The surgeon's in experience, reoperation for
completion, thyroid gland volume and the extent
of resectionare risk factors for morbidity of thyroid
surgery. Meticulous dissection is akey factor in
minimizing the development of complications[3].

Although the overall incidence of nerve palsy
islow, when it occurs, nerve palsy is adevastating
life-long handicap [4].

Most surgeons identify the RLN intraoperatively
viaits anatomic relationships with the inferior
thyroid artery, tracheoesophageal groove, and
ligament of Berry as anatomical landmarks. How-
ever, because of the numerous variations of this
neurovascular relationship altered also by patho-
logic conditions of the gland, identification of the
inferior thyroid artery does not assure accurate
identification and preservation of the recurrent
laryngeal nerve[3].

To help identify the RLN and measure its func-
tion immediately before thyroid resection, various
medical devices have been developed since 1987
for intraoperative use. Severa methods have been
described for RLN monitoring intraoperative such
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as: Finger palpation of the cricoarytenoid muscle
during nerve stimulation, vocal cord observation
by fiberotic or direct laryngoscopy and the use of
intramuscular vocal cord electrodes [5].

Methylene blue dye is readily available and
used medically, but not without its probable com-
plications, especialy if injected intravenously.
Several publications report complications ranging
from blue staining of the skin and fat necrosis[6].

The dyeisinexpensive, it can be easily and
safely applied, unless by an inexperienced surgeon.

In this study, we tried a novel method of iden-
tification of RLN intraoperatively, by spraying
methylene blue dye in the tracheoesophageal groove
area, after ligation of superior poleduring dissection
of the thyroid. Identification of RLN at this stage
will help the surgeon to take adequate measures
to preserve the nerve and avoid damage during
dissection.

Material and M ethods

Study design:

Thisis prospective study included patients with
benign and malignant goiter disorders who were
admitted at Ain shams University Hospital under-
went primary (not recurrent) total thyroidectomy
in the period from January 2021 to December
2021. This study was ethically approved from Ain
Shams University Hospital Surgical Department
Ethics Committee prior to commencing the study.

Ethical considerations:

Patients involved in the study were informed
by simple explanation of the study. Written in-
formed consent was obtained from them. Approval
from Ethical Committee Department of Ain Shams
University was taken.

Study subjects:

Sixty two patients with thyroid disease, sched-
uledfor total thyroidectomy, were included within
this study. 31 patients chosen at random underwent
total thyroidectomy as study group with methylene
blue spray and other 31 patients were operated
without methylene blue spray as control group.
Patients aged less than 18 years orreoperative
thyroid surgery or preoperative vocal cord paresis
or patients unwilling to takepart in the study were
excluded. All patients underwent laryngoscopy to
asses vocal folds mobility preoperatively.

Surgical work:

Under general anesthesia operations were per-
formed by experienced endocrine surgeonsin en-

docrine unit at Ain Shams University. In each
patient, both before and after surgery indirect
laryngoscopic examination were performed to
evaluate vocal cord motility.

After a standard Kocher incision, total thyroid-
ectomy was performed. Following the elevation
of flaps, middle thyroid vein ligation and dissection
of thyroid lobes were done. To alow the gland to
be rotated medially and facilitate access to the
recurrent laryngeal nerve (RLN) and parathyroid
glands, the upper and lower poles were freed and
their vessels were ligated as follow:

The superior pole was ligated and cut. Normally,
at this stage, the identification of RLN or the
parathyroid is difficult.

Once the vessels were safely controlled, the
gland was mobilized inferiorly and medialy. The
lower pole veins were divided and ligated close to
the gland.

Once the upper and lower poles were controlled
and dissected, the gland was rotated medially,
allowing access to its posterolateral surface as Fig.
(). In the areawhere the RLN was suspected to
loop to enter the trachea-esophageal groove, cau-
tious dissection was done layer by layer parallel
to the suspected RLN course.

At this point in the surgery, neither the parath-
yroid glands nor RLN could be easily identified.

The thyroid lobe was deviated medially and
One ml of 1% methylene blue solution (10mg) was
sprayed over the thyroid bed and perithyroidal
tissue as Fig. (2). This areaincludes the parathyroid
glands, inferior thyroid artery, veins and recurrent
laryngeal nerve. The entire areawas irrigated by
normal saline solution to rinse the MB out of the
surrounding tissue.

After 10min, the thyroid bed was inspected for
areas in which the blue color was rapidly absorbed.
Thyroid gland was still stained blue, RLN was
unstained at all. Four to seven minutes later the
parathyroid glands washed out the blue stain and
regain their original yellow color. It took nearly
15 minutes for the thyroid tissue to wash out the
stain in all cases. Tissues were identified and
evaluated, especialy the recurrent laryngeal nerve
asFig. (3).

The other 31 patients were operated without
methylene blue spray like tradition technique. The
patients received standard post-operative care. The
post-operative complications and duration of hos-
pital stay were recorded. A repeat indirect laryn-
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goscopic examination was carried out to assess
vocal cordmobility postoperatively.

Data was entered, cleaned and analyzed, using
the statistical package for social sciences, SPSS
version 26 (SPSS Inc., Chicago, lllinois, USA)
Results will be considered significant when p-
valueislessthan 0.05.

Fig. (1): Thyroid gland rotated medially, before applying of
methylene blue.

Fig. (2): Thyroid gland rotated medially, immediate after
applying of methylene blue.

Fig. (3): (10 min) after applying of methylene blue spray, tip
of artery instrument pointing to RLN unstained.
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Results

All 62 patients underwent total thyroidectomy
for goitrous thyroid enlargement. RLN could be
identified in al the patients with methylene blue
spray, as an unstained structure in the tra-
cheoesophageal groove Fig. (3).

With MB staining, recurrent laryngeal nerve
was not stained at all cases of patient group. RLN
remain white while all other tissues stained blue.
The nerve could be identified easily at tra-
cheoesophageal groove. Four to seven minutes
later the parathyroid glands washed out the blue
stain and regain their original yellow color. It took
nearly 15 minutes for the thyroid tissue to wash
out the stain in all cases. No vocal cord palsy
detected postoperatively.

Comparisons between studied group regarding
demographic data, timing of operations and com-
plications were carried out.

A total of 62 patients participated in this study,
nineteen were male (30.6%) and 43 of whom were
female (69.4%). The average age was 40.5 years
old (ranging from 25 to 51 years old). There was
statistically non-significant difference between
the studied groups regarding demographic data.
Table (2).

Duration of thyroidectomy among studied
groups was calculated per minute. Timing started
after separation of the strap muscles in the midline
to the end of thyroidectomy. The mean thyroidec-
tomy duration (started after separation of the strap
muscles in the midline to the end of thyroidectomy)
with RLN visual identification alone was 46.7+
2.2min, while it was 51.4+2.3min with MB appli-
cation, with statistically significant difference.
Table (2).

Hospital stay ranged from one to three days
(1.5+0.7), during which time patients underwent
clinical assessments, calcium level monitoring and
treatment for hypocalcaemia.

No permanent postoperative vocal cord palsy
was reported among studied groups. Only three
cases (9%) had biochemical hypocalcaemiain the
control group in early postoperative period and
improved after 2 weeks. No other complications
were reported during afollow-up period of 6
months.

Satistical methods:

The data was organized and statistically ana-
lyzed using the Statistical Package for Social



1344 Using Methylene Blue Spray during Thyroidectomy for Preserving RLN

Sciences (SPSS) Statistics version 26 (IBM Corp.,
Armonk, NY, USA). For quantitative data, the
mean, standard deviation (SD), and range were
calculated. For interpretation of the results of
significance tests, p-values were considered signif-
icant at p<0.05.

Table (1): Comparison between the studied groups regarding
demographic data.

Groups Test
Parameters (Study group)  (Control group)
with MB without MB p
spray. N=31 spray. N=31
Age (year):
Mean+SD  42.29+7.161 38.42+5.130 0.172
Range 25-51 31-50
Gender:
Female 26 (41.9%) 17 (27.4%)
Male 5 (8%) 14 (22.7%)
BMI:
Mean+SD  26.52+3.075 26.48+3.032 0.575
Range 21-32 21-32

p-value-MB: Methylene blue.
BMI: Body mass index-SD standard deviation.
**p<0.05 is statistically significant.

Table (2): Comparison between the studied groups regarding
timing of operation between studied groups.

Groups Test
Parameters (Study group) (Control group)
with MB without MB p
spray. N=31 spray. N=31

Timing (min):  51.4+2.306 46.7+2.241 <0.0001

Mean + SD 47-56 43-50

Range

Discussion

The most important and serious complications
following thyroidectomy are RLN injury and par-
athyroid insufficiency, when they occur, they cause
catastrophic lifelong handicap [7].

In arecent multicenter trial of 16,448 thyroid-
ectomies, Dralle H. et al., concluded that visual
nerve identification, in respect to RLN treatment,
emerged as the “gold standard” of care[g].

In the present study, we aimed to investigate
whether methylene blue spraying technique during
total thyroidectomy will alow usto safely identify
RLN.

Intra-operative RLN identification with MB in
thyroidectomy is almost costless. It gives the sur-

geons more confirmation of the anatomically sus-
pected nerve with less stress and clearer field that
helps the surgeons to identify and protect the RLN
without adding more risk. MB staining can be
combined with other techniques such as identifi-
cation of the anatomical landmarks or use of nerve
detection devices.

In 2012, Sari S. et al., studied the effects of
methylene blue spraying in identification of RLN
and performing safe thyroidectomy. They observed
that dye did not stain the RLN while all other
tissues stained blue. Further, it was noted that
although the parathyroid glands were stained, they
washed out the color in three minutes and was
visible in their original yellow color [3].

We obtained similar resultsin our study also.
In all 31 patients, the RLN was visible as an un-
stained white structure in the blue stained back-
ground and could be easily identified. Regarding
parathyroid glands, four to seven minutes later the
parathyroid glands washed out the blue stain and
regain their original yellow color. It took nearly
15 minutes for the thyroid tissue to wash out the
stainin al cases.

A.A.F. Nofal, 2016, studied application of MB
in 46 patients to assess RLN identification and
preservation during total thyroidectomy by intra-
operative RLN staining with MB in one side and
compare it with visual identification alonein the
other side in same patient. The mean lobectomy
time (started after separation ofthe strap muscles
in the midline to the end of lobectomy) between
both sides has statistically significant difference
like our results[9].

In current study, transient biochemical hypoc-
alcaemia was detected in three cases (9%) in the
control group in early postoperative period with
no reported clinicalor permanent cases. Thisinci-
denceis near to the lowest rates detected in the
literatures for transient hypoparathyroidism(6.9-
46%) and permanent hypoparathyroidism (0.4-
3.3%) [10].

No complications from MB use were reported
in thecurrent study ensuring the safety of MB
staining.

The limitation of present study was the small
sample size. Thereis a need for a study with a
larger sample size for strengthening the results.

The results of this study can be applied in order
to help to identify the parathyroid gland during
thyroidectomy and may decrease post-operative
hypocal cemia.
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Conclusion:

Intra-operative RLN identification by MB stain-

ing is safe, cheap and readily available method
and could make thyroidectomy dissection less
stressful.
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