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ABSTRACT AIMS AND OBJECTIVES
1. To study the correlation between the technique of recurrent laryngeal nerve identification i.e superior-

inferior OR inferior-superior during thyroidectomy and post operative RLN paralysis.

2. To study the incidence of hypopamthyrozdzsm in relation to the techmque of identification of RLN .

3. To study the predictive value of i-PTH in predicting the hypocalcemia in post operative period following total thyroidectomy.
MATERIAL AND METHODS

This is a prospective study, including all patients who underwent thyroid surgery in the Department of General Surgery & ENT in Gandhi
Hospital, Secunderabad and in Government ENT Hospital, Koti from July 2012 to October 2012. The study included 96 patients who un-
derwent surgery for thyroid disorders between July 2012 and October 2012. Patients with multinodular goiter, uninodular goiter, thyroid
cancer, thyroiditis, and recurrent goiter were included in the study.

RESULTS

This is a prospective study, including all the patients who underwent surgery for thyroid disorders from July 2012 to October 2012. The cases

were taken from the Department of General Surgery & ENT , Gandhi Hospital and Government ENT Hospital, Koti.
The patients were separated in to 2 groups according to the RLN identification technique.
The first group included thyroidectomies performed in a superior- inferior direction by fixing the nerve where it enters into the larynx, fol-

lowed by superior pedicle ligation.

The second group included thyroidectomies performed in an inferior- superior direction , following inferior pedicle ligation and determination

of the nerve in the tracheoesophageal groove.

Post operative RLN paralysis was observed in 2 patients. None of the patients developed post op hemorrhage or wound infection.
Hypocalcemia was observed in 4 patients out of 12 operated cases. Out of these patients in 3 cases total serum calcium level was lower than

8.0mg/dl

In the group of patients with hypocalcemia the average level if i-PTH 1 hr after surgery was 12.33pg/ml. average level of serum calcium after

24 hr was 7.53 mg/dl
CONCLUSION

1. Different techniques are followed by different surgeons for identification of recurrent laryngeal nerve during thyroidectomy.
The superior-inferior technique has least incidence of RLN injury (nil in our study). Hence superior-inferior technique is recommended for

identification of RLN during thyroidectomy.

2. The Superior — Inferior technique for identification of RLN prevents post op hypoparathyroidism.

INTRODUCTION

Thyroid disorder prevalence is more than 2 billion in the
world and with prevalence of more than 40 million in In-
dia™ Thyroid disease is being increasingly diagnosed and
is one of the commonest non communicable disease.’’ Thy-
roid disorders are among the most commonly seen diseases
in the department of General Surgery. Thyroidectomy is
one of the frequently performed surgery and Recurrent
laryngeal nerve (RLN) paralysis and Hypoparathyroidism
are the most serious postoperative complications in thyroid
surgery.

Difference of opinion exists in the technique to be adopt-
ed to prevent RLN injury. The text book of Bailey and
Love states that to prevent injury “RLN should be identi-
fied first below the level of inferior thyroid artery, where
it runs upwards and forwards in the tracheo esophageal
groove “.’l The text book of surgical anatomy by Skanda-
lakis states “visual identification of RLN with avoidance of
traction , compression, and stripping of connective tissue
should be done to prevent injury!*!

The text book of Mastery of Surgery states “initial step is to
divide the superior pole vessels to mobilize the upper lobe.
The RLN should always be identified and is visualized af-
ter pushing superior parathyroid gland laterally where it
enters the larynx on the posterolateral aspect of the crico-
thyroid muscle.!

Jatzko et all study shows increased rate of injury (5.2%)

when RLN is not identified compared to when identi-
fied(1.2%). Pelizzo etall study states RLN should be identi-
fied at the zukerkandles tubercle which is the most posteri-
or extension of the lateral lobe of thyroid gland at the level
of ligament of berry.

According to Bayram Veyseller et all study “The RLN
should definitely be identified in total thyroidectomies per-
formed using an extracapsular approach. However, exces-
sive dissection of the tracheoesophageal groove during the
search for the RLN may devascularize the parathyroid,
leading to temporary or permanent hypoparathyroidism”.

Thyroidectomies performed for recurrent disease are the
reason for the most frequently reported complications:
hypoparathyroidism and the RLN paralysis.”! In thyroid
surgery, several studies have examined the association be-
tween the type of surgery (total, subtotal, or near-total) and
prevention of severe complications such as RLN damage
and hypoparathyroidism, according to whether the nerve
is identified and whether nerve monitoring is used.

Hermann et all, in their review of 16,443 patients who un-
derwent thryroidectomy, showed that the incidence of tem-
porary and permanent RLN paralysis was significantly re-
duced if the nerve was identified.

Robert et al. in their study quoted an incidence of nerve
paralysis three to four times greater in cases in which the
recurrent nerve was not localized compared with cases in
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which it was identified. However, no prospective study has
compared RLN identification techniques.

Two different methods are used for RLN identification dur-
ing thyroidectomy. The superior-inferior technique which
identifies the nerve where it penetrates the larynx, follow-
ing superior pedicle ligation, and the inferior-superior tech-
nique which traces the nerve in the superior direction after
identifying it in the tracheoesophageal groove.

In this study, incidence of RLN paralysis and hypocalcemia
is compared in thyroidectomies that were performed using
2 different technical paths of RLN identification and also
when the RLN was not identified.

Hypocalcemia remains the most common complication af-
ter total thyroidectomy . Its reported incidence varies from
0.5% to 50% of operated cases. Following thyroid surgery,
hypoparathyroidism may develop owing to the dissection
leading to destruction or total removal of the parathyroid
glands, decrease of blood flow, or necrosis secondary to he-
matoma. “'The reported frequency of hypoparathyroidism
varies, and the frequency of potential postoperative hy-
poparathyroidism is affected by the thyroid pathologic
characteristics, type of surgery performed, dexterity and
experience of the surgeon, and his/her knowledge of para-
thyroid anatomy. [

The lowest calcium levels are typically recognized 24-48hr
after thyroidectomy , though hypocalcemia may be delayed
and present on 4™ POD or later. This leads to longer hos-
pitilisation and increased final cost of treatment. The tra-
ditional approach involves in-hospital clinical assessment
and monitoring of calcium levels requiring repeated blood
sampling.[*12

The haif-life of PTH being 2-5min, it was repeatedly sug-
gested that measurement of intact PTH after thyroidectomy

is very useful in prediction of post operative hypocalcemia.
[13-14]

This study assesses the correlation between the i-PTH
levels after the operation and development of hypocalce-
mia, i.e the positive predictive value of i-PTH levels will
be assessed.

MATERIAL AND METHODS

This is a prospective study, including all patients who un-
derwent thyroid surgery in the Department of General
Surgery & ENT in Gandhi Hospital, Secunderabad and in
Government ENT Hospital, Koti from July 2012 to October
2012. The study included 96 patients who underwent sur-
gery for thyroid disorders between July 2012 and October
2012. Patients with multinodular goiter, uninodular goiter,
thyroid cancer, thyroiditis, and recurrent goiter were in-
cluded in the study.

All patients admitted for surgery of thyroid disease were
followed prospectively. Routine surgical profile includ-
ing CBP , serum creatinine, serum electrolytes, RBS, blood
urea, was obtained. Pattiens with hypertension and diabe-
tes were made fit for the surgery by appropriate anti-hy-
pertensive drugs and daily FBS monitoring. Thyroid profile
was obtained for all patients and all patients were in euthy-
roid state.

All patients underwent FNAC and ultrasonography of the
neck and guided FNAC was done for indeterminant or sus-
picious areas. X-ray neck was done to look for tracheal de-
viation and compression. Indirect laryngoscopy was done
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for all patients and preoperative vocal cord movement was
noted.

All surgeries were performed by specialist surgeons by
professors or assistant professor. The method of identifying
the RLN was based on the preference of the attending sur-
geon. Also mentioned whether RLN was identified or not
during surgery.

The patients were separated in to 2 groups according to the
RLN identification technique.

The first group included thyroidectomies performed in a
superior- inferior direction by fixing the nerve where it en-
ters into the larynx, followed by superior pedicle ligation.

The second group included thyroidectomies performed in
an inferior- superior direction , following inferior pedicle li-
gation and determination of the nerve in the tracheoesoph-
ageal groove.

The first, second and third group included 77 and 18 pa-
tients respectively.

The first group included 12 total and 65 loboisthemectomy
hence 89 RLN dissections were done .

The second group included 1 total and 17 lobo-isthemecto-
my hence 19 RLN dissections were done

Vocal cord function was assessed post operatively by the
anesthetist on table and by IDL before the patient was
discharged. Data on the incidence of wound infection and
hemorrhage was also collected. The patients were followed
till the date of discharege. This study compared the compli-
cation rates with the two different surgical technique.

Of the 13 cases of total thyroidectomy ,1 case was excluded
from the study regarding assessing the correlation between
i-PTH and development of hypocalcemia, as intra operative
calcium was given for the patient.

For the remaining 12 cases, total calcium levels before the
surgery and 24 hr after the surgery was assessed. The i-
PTH level was assessed before and 1 hr after the surgery.
Specificity and sensitivity of i-PTH level 1 hr after surgery
was calculated aiming to evaluate its potential usage as a
predictor of post operative hypocalcemia.

Serum calcium levels were measured in mg/dl with a ref-
erence range 8.7-11.0mg/dl. Hypocalcemia was considered
when the level was below 8.2mg/dl.

Typical hypocalcemia related symptoms such as paresthe-
sia in the face or upper and lower limbs, nervousness and
anxiety were observed.

The reference value for i-PTH were 15-65 pg/ml.

RESULTS

This is a prospective study, including all the patients who
underwent surgery for thyroid disorders from July 2011 to
October 2012. The cases were taken from the Department of
General Surgery, Gandhi Hospital, Secunderabad.

The study included 96 patients, of which 13 underwent to-
tal thyroidectomy and 83 underwent hemi thyroidectomy.
1 patient who underwent isthemectomy was excluded from
the study. And out of 13 total thyroidectomies 1 case was
excluded as intraoperative Calcium was supplemented.
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The patients were separated in to 2 groups according to the
RLN identification technique.

The first group included thyroidectomies performed in a
superior- inferior direction by identifying the nerve where
it enters into the larynx, followed by superior pedicle liga-
tion.

The second group included thyroidectomies performed in
an inferior- superior direction , following inferior pedicle li-
gation and determination of the nerve in the tracheoesoph-
ageal groove.

The first, second and third group included 52 and 13 pa-
tients respectively.

The first group included 6 total and 46 hemithyroidectomy
hence 57 RLN dissections were done .

The second group included 2 total and 11 hence 15 RLN
dissections were done.

In about 30 patients RLN was not identified during the sur-
gery.

Post operative RLN paralysis was observed in 2 patients
(1.3%) both in group 2 i.e inferior-superior approach. None
of the patients developed post op hemorrhage or wound
infection.

Thyroidectomy complications :

.. S-1 I-S RLN - not
Complication group 1 |Group 2 |identified Total
Wound infection |0 0 0 0
Hemorrhage 0 0 0 0
RLN paralysis 0 2(1.3%) 0 2(1.3%)
Hypocalcemia 1(8.3%) 2(16.6%) | 1(8.3%) [4(33.3%)

S-1 = superior-inferior technique
I-S = inferior-superior technique

Symptomatic hypocalcemia was observed in 4 patients
out of 12 operated cases,1 in group 1(8.3%), 2 in group
2(16.6%) and 1 in which RLN was not identified(8.3%). Out
of these patients in 3 cases total serum calcium level was
lower than 8.2mg/dl

As a result, RLN palsy(1.3%) was only seen in group 2 i.e
inferior-superior technique and incidence of hypocalcemia
was 4 cases out of 12 (33.3%) of which 2 cases(16.6%) were
in group 2.

In the group of patients with symptomatic hypocalcemia the
average level if i-PTH 1 hr after surgery was 12.33pg/ml, av-
erage level of serum calcium after 24 hr was 7.53 mg/dl

PTH levels 1hr after surgery in hypocalcemia
and normocalcemic group
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serum calcium levels at 24hr after surgery in
hypocalcemia and normocalcemic group
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Sensitivity : (No.of true positives /No.of true positives
+No.of false negative) x 100

= ( 4/4+0) x 100
=100%

Specificity : (No. of true negatives/ No. of true negatives+
no. of false positives) x 100

= (8/8+0) x 100
=100%

Positive predictive value = (no.of true positives/ no.of true
positives+no.of false positives)

=4/ 4+0
=1

Most of the patients in this study are in the age group 21-
30yrs (36.4%).

Among the 96 cases of thyroid surgery, majority of them
were females with a male to female ratio of 1:6

Solitary nodule is the most common indication for thyroid-
ectomy in this study(64.6%).

Incidence of Hypocalcemia:

In this study out of 12 patients who underwent total thy-
roidectomy, 03 patients developed hypocalcemia in the
post-operative period. The incidence of hypocalcemia fol-
lowing total thyroidectomy is 25%.

Hypocalcemia

No Hypocalcemia
(S.ca < 8.2mg/dl)

No. of patients (S.ca > 8mgydl)

12 03(25%) 09(75%)

incidence of hypocalcemia

B hypocakcemia

W nonmOCacemis
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Incidence of Symptomatic and Asymptomatic hypocalce-
mia:
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Hypocalcemia Percent
Symptoms (serum calcium- <8.2mg/dl)
Symptomatic o,
Patients 03 100%
Asymptomatic o
Patients 00 0%
Total 03

In this study, among the 03 patients who developed hy-
pocalcemia (<8mg/dl), symptoms of hypocalcemia were ob-
served all 3 patients (100%)

Onset of symptoms and signs:

Day of onset Cases Percent
2 day 2 6633%
3 day 1 33.33%
Total 3

During this study, symptoms and signs of hypocalcemia
were observed in 2 out of 3 cases (66.33%) on the 2" post-
operative day.

Tingling and numbness was observed to be the initial pre-
senting symptom of hypocalcemia in 66.33% of cases and
carpo-pedal spasm (33.3%).

DISCUSSION

RLN PARALYSIS

Thyroidectomy is one of the frequently performed surgery
and Recurrent laryngeal nerve (RLN) paralysis and Hy-
poparathyroidism are the most serious postoperative com-
plications in thyroid surgery. Difference of opinion exists in
the technique to be adopted to prevent RLN injury.

Two different methods are used for RLN identification dur-
ing thyroidectomy. The superior-inferior technique which
identifies the nerve where it penetrates the larynx, follow-
ing superior pedicle ligation, and the inferior-superior tech-
nique which traces the nerve in the superior direction after
identifying it in the tracheoesophageal groove.

In this study, incidence of RLN paralysis and hypocalcemia
is compared in thyroidectomies that were performed using
2 different technical paths of RLN identification and also
when the RLN was not identified.

In this study the incidence of RLN paralysis is 1.3%. High-
er rates of RLN paralysis (1.3%) were observed in thyroid-
ectomies using a inferior-superior technique.

The reported frequency of RLN paralysis is between 0.3%
and 1.7% " . In 1% to 2% of cases, nerve paralysis due to
accidental injury of RLN is reported even by most experi-
enced surgeons.* The result of this study with respect to
the incidence of RLN palsy coincides with other studies.

Searching for RLN in the tracheoesophageal groove and fol-
lowing it where it enters the larynx requires more dissection
and can lead to nerve injury. The superior-inferioir approach
to the RLN allows the surgeon reach to the region directly and
involves less dissection and less injury to RLN*! Lower rates
of RLN palsy was observed in thyroidectomies using superior-
inferior technique, coinciding with Bayram veyseller et al study
where incidence of RLN paralysis was 1.5% seen in inferior-su-
perior technique and nil in superior-inferior technique.

The third group in which RLN was not identified during
surgery was very small (10 cases) hence no conclusions
could be made.

Original Research Paper

Of the two RLN paralysis both were seen in cases diag-
nosed as malignancy, agreeing to previous studies that pa-
ralysis of RLN is more common in thyroid cancers.l*-1

During the surgery, nerve monitoring is a useful tool for
identifying the RLN and its major advantage is that it can
demonstrate whether the nerve is intact post operatively.
Nevertheless, owing to the expense of nerve monitoring, it
is not recommended in all cases. Nerve monotoringis rec-
ommended in revision surgery, thyroid cancer, patients
with retrosternal extension or a giant goiter, and those who
previously received radio therapy!*+)

HYPOPARATHYROIDISM

The incidence of hypopathyroidsm in this study was 25%,
as seen in several studies reporting frequency from 1.6% to
50%. [#465052 Incidence of hypocalcemia was less (8.3%) in
superior-inferior technique compared to inferior-superior
technique (16.6%), which was also reported in Bayram Vey-
seller et al study , incidence of 7.4% in superior-inferior
technique and 22% in inferior-superior technique.

Rimple et al ® demonstrated that postoperative hypocal-
cemia was caused by extensive thyroid resection and para-
thyroid gland manipulation

Searching for RLN in the tracheoesophageal groove and
following it where it enters the larynx requires more dis-
section and can lead to parathyroid devascularisation ,
which can cause ischemia and necrosis and lead to hy-
poparathyroidism. The superior-inferioir approach to the
RLN allows the surgeon reach to the region directly and in-
volves less dissection and less parathyroid damage.*!

Meticulous hemostasis and the delicate technique are re-
quired to prevent nerve and parathyroid gland injury. Sys-
tematic dissection of RLN reduces RLN paralysis but in-
creases hypoparathyriodism, mainly by devascularising the
parathyroid glands.>*

In this study, lower rates hypoparathyroidism were ob-
served in thyroidectomies using superior-inferior approach.

i-PTH ESTIMATION

This study showed that the i-PTH level estimated at 1 hr
after surgery is a reliable predictor of hypocalcemia after
total thyroidectomy. Hence, i-PTH level estimation at 1 hr
after surgery can identify the patients who are at risk of
hypocalcemia. Similar results were seen a study by Monika
proczko et al. 5%

The prospective analysis of perioperative i-PTH- kinet-
ics could help to explain the mechanism of postoperative
hypoparathyroidism and calculate the cut off iPTH lev-
els prognostic for postoperative hypocalcemia. Robert et
al study suggest that early postoperative total or ionized
calcium levels predicts hypoparathyroidism after total thy-
roidectomy®®%! Intra operative iPTH levels are thought to
be an accurate predictor of symptomatic hypocalcemial®!
,but this method can not be used in many surgical centres
due to financial conditions.

The alternative method could be the early post operative
measurement of i-PTH to identify the patients at risk of de-
veloping hypocalcemia.

In our study, i-PTH levels were 1hr after surgical proce-
dure and strong correlation was found between i-PTH level
measured 1 hr after surgery i.e 1 hr after skin suturing, on
the development of hypocalcemia. We presume that early
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postoperative measurement of PTH might be as accurate
as results obtained several hours after surgery, because the
half life of PTH is 2-5 min.

In other trials different combinations of PTH and calcium
measurement were also used. Payene et al. published re-
sults of PTH measurements at 6,12,20 hr after thyroidec-
tomy, concluding that PTH and calcium level at 6 hr accu-
rately identified patients at risk of PTH levels after surgical
preocedure.)

In other studies compared PTH levels assessed 1-12 hr post
operatively with those of 24hr , finding that early results
are equally accurate.

As a result, PTH levels measured 1 hr after surgery is a
good predictor of post operative hypocalcemia with sensi-
tivity of 100%. There were no cases in this study with hy-
pocalcemia and reference PTH levels.

CONCLUSION

Different techniques are followed by different surgeons for
identification of recurrent laryngeal nerve during thyroid-
ectomy. The superior-inferior technique has least incidence
of RLN injury (nil in our study). Hence superior-inferior
technique is recommended for identification of RLN during
thyroidectomy.

The Superior — Inferior technique for identification of RLN
prevents post operative hypoparathyroidism.

The i-PTH level estimated at 1 hr after surgery is a reliable
predictor of hypocalcemia after total thyroidectomy. Hence,
i-PTH level estimation at 1 hr after surgery can identify the
patients who are at risk of hypocalcemia. This will facilitate
the management and prevention of hypocalcemia and its
complication.
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