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Abstract  Original Research Article 
 

Background: The external branch of the Superior Laryngeal nerve (EBSLN) is at high risk of injury in surgery 

for large multi-nodular goitre (MNG) since the upper pole is high in the neck, well cephalad to the EBSLN. We 

present a technique of drawing the lobe caudally by retrograde thyroidectomy in order to minimize nerve injury. 

Design & method: All patients having surgery for benign MNG were included. Cases with previous thyroid 

surgery, malignant and toxic disease were excluded. The thyroid lobe was mobilized from its inferior aspect 

and capsular dissection performed cephalad with bipolar cautery, lifting the gland off the trachea while 

separating it from the parathyroids and branches of the inferior thyroid vessels. The ligament of Berry is 

divided and the entire lobe freed, attached only by the superior pedicle which is drawn caudally well below the 

EBSLN prior to ligation. Patients were followed for voice change at 24 hours, 7 days and 3 months. Results: 

Ninety-one consecutive lobectomies were done in 60 patients,  31 bilateral. Forty-four (73%) patients had voice 

change at 24 h, 10 (11%) at 7 days and 1 at 3 months. The patient with persistent voice change complained of 

change in tone but not volume; vocal cords were normal on indirect laryngoscopy. Conclusion: Retrograde 

thyroidectomy is recommended for large MNG where the EBSLN lies well below the upper pole; it minimizes 

risk to the nerve. 
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INTRODUCTION 
This paper documents retrograde 

thyroidectomy, and its results. The hoarseness resulting 

from recurrent laryngeal nerve (RLN) injury is so 

profound, there has been much emphasis on RLN 

identification and preservation at thyroidectomy [1]. 

The RLN is also given prominence because, 

historically, it was commonly damaged at surgery; 

Billroth in 1877 reported a 36% injury to this nerve [2]. 

It is not surprising there-fore, that Delbridge described 

the external branch of the superior laryngeal nerve 

(EBSLN) as the ‘neglected’ nerve in thyroid surgery 

although it is well recognized as a contributor to voice 

integrity [3].Moreover, current advanced diagnostic 

techniques have demonstrated that injury to the EBSLN 

is more common than RLN injury[4-6]. Aluffi et al. 

documented 14% EBSLN injury and cited a range of 0–

58% [7]. In our country, large multinodular non-toxic 

goiters (MNG) are common and adequate exposure of 

the superior thyroid vessels and EBSLN in these cases 

can be challenging as the enlarged gland frequently 

extends well cephalad to the thyroid cartilage and 

cricothyroid muscle resulting in high risk of EBSLN 

injury (Fig. 1). ‘Retrograde Thyroidectomy’ helps to 

facilitate proper visualization of the upper pole vessels 

and the EBSLN [8]. We now report our experience with 

acase series of 91 consecutive lobectomies for MNG. 

Ethical approval was granted by the institutional ethics 

committee. 

 

2. Technique: Through a standard Kocher’s 

collar incision in the lower neck, the strap muscles are 

separated in the midline, not divided. Even in very large 

goiters, when the lobe is delivered medially, lateral 

retraction of the stretched strap muscles facilitates 

excellent exposure of the posteromedial part of the lobe 

without the need to divide these muscles. The enlarged 

lobe is mobilized medially, off the strap muscles and 

carotid sheath dividing the middle thyroid vein, if 

present. Any areolar tissue adherent to the lobe is 

peeled off its posteromedial surface. This is thoroughly 

and carefully done at the lower pole. The inferior 

thyroid veins are now divided and the lower pole, easily 
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peeled off the trachea, is lifted into the wound. 

Meticulous capsular dissection proceeds cephalad  

  

 
Fig-1: The arrow showing the thyroid prominence 

or Adams apple, the circle indi-cates approximate 

site of crico-thyroid muscle and the line showing the 

cephalad extent of the enlarged left upper lobe, well 

cranial to the cricothyroid muscle and EBSLN. 

 

 
Fig-2: Arrow showing the site of the ligament of 

Berry 

 

 
Fig-3: Recurrent laryngeal nerve drawn upward and 

kinked against the posteromedial surface of the 

enlarged gland. Forceps demonstrating the plane 

and importance of capsular dissection. 

 
Fig-4: (a) Kinked recurrent laryngeal nerve (b) 

inferior parathyroid gland (c) supe-rior parathyroid 

gland (d) upper pole of thyroid 

 

 
Fig-5: Blue arrow indicating position of trachea, 

RLN- recurrent laryngeal nerve, black arrow 

showing thyroid lobe as it snaps forward after 

division of ligament ofBerry (dotted line at artery 

forceps tip) 

 

 
Fig-6: (a) & (b) showing that the upper pole, drawn 

caudally, is freely mobile and attached only by 

superior thyroid vessels (STV’S). 
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Fig-7: (a) upper pole of thyroid gland (b) the 

external branch of superior laryngeal nerve 
 

Using bipolar cautery. The isthmus is divided 

using cautery and the lobe is lifted off the trachea 

medially, but this is limited by the ligament of Berry 

(LB) (Fig. 2). The posteromedial aspect of the lobe is 

also mobilized by capsular dissection using the same 

technique. It is essential to stay against the capsule at all 

times since the RLN maybe adherent, kinked upwards 

and drawn up to the capsule (Fig. 3).On approaching 

the LB the RLN and parathyroid often become easily 

visible (Fig. 4). By continuing capsular dissection from 

lateral to medial, the LB is divided using bipolar 

cautery. Immediately on dividing the LB, the thyroid 

lobe ‘snaps forward’ off the trachea (Fig. 5). This opens 

the avascular plane between the posteromedial surface 

of the upper pole and the cricothyroid muscle. The 

upper lobe can be peeled off the larynx by finger 

dissection or a peanut swab. When the upper pole is 

completely mobilized off the larynx, the entire lobe is 

freely mobile, attached only be the upperpole vessels 

(Fig. 6a and b). Thus, the upper pole and its vessels can 

be delivered into the wound and visualized on all sides. 

The superiorthyroid vessels and the upper pole are 

drawn caudally, well below the thyroid cartilage and the 

vessels ligated/coagulated close to the gland. At this 

level the EBSLN is cephalad and completely removed 

from the risk of injury (Fig. 7). With such 

uncompromised visualization of the upper pole and its 

vessels, identification of the EBSLN becomes 

unnecessary. 

 

METHODS 
Retrograde thyroidectomy was performed in 

all cases of benign non-toxic MNG by one senior 

surgeon at the hospital. Patients with preoperative voice 

change, previous neck surgery or malignant or toxic 

goiter were excluded. Pre-operative and postoperative 

clinical voice assessment was done both by the surgeon 

and the patient, postoperatively at 1 day, 1 week and 3 

months. If voice change persisted at 3 months, 

laryngoscopy is performed. 

 

4. Results Ninety-one lobectomies in 60 

patients were done for MNG –31 bilateral and 29 

unilateral. There was tracheal deviation in 24 of the 

bilateral and 16 of the unilateral cases. The operating 

time ranged from 35 to 108 mins (mean 52 min). 

Although the RLN was seen in all cases (where it 

entered the larynx) it was not dissected out. The 

EBSLN was identified in 54 lobectomies (59%) but was 

not actively sought; care was taken to bring the upper 

pole well into the wound, by drawing it far caudally, 

clearly exposing the superior thyroid vessels and 

branches before ligation/division. Drains were not used. 

Although 44 patients (73%) complained of some 

hoarseness on the first post-op day, 10 (11%) had mild 

voice change at 1 week and one complained of 

persistent voice change at 3 months. This patient 

described alteration of tone but not of volume. 

Laryngoscopy showed normal vocal cord mobility. 

Since there is no unequivocal way to demonstrate 

EBSLN injury and sophisticated voice assessment 

techniques were not available, we were unable to be 

certain of the cause of voice change in this patient apart 

from excluding RLN injury. There were two cases of 

temporary hypoparathyroidism; these reversed 

completely and required no treatment beyond two 

weeks. 

 

DISCUSSION 
Voice change following thyroidectomy is not 

uncommon. Sto-jadinovic et al. reported voice 

symptoms on 30% of patients at 1 week and 14% at 3 

months postop. In 84% there was significant objective 

change in at least one voice parameter [9]. In other 

studies, early postoperative voice change was recorded 

in over 40% of cases [7, 10]. Kaushal et al. reported 

voice alteration in 23% of patients having 

thyroidectomy [11]. We found some hoarseness, 

noticed by either the patient or surgeon, in 73% of 

patients within the first 24 h. This could be due to 

laryngeal edema from intubation combined with 

manipulation from the thyroidectomy as it settled 

rapidly down to 11% within 1 week.This compares 

favourably with the Stojadinovic study [9]. Traction 

injury to the EBSLN is very unlikely to occur with 

retrograde thyroidectomy since the upper pole is drawn 

downward only after the LB is divided, the isthmus 

severed, the lobe completely mobilized and the 

avascular plane between the upper pole and the 

cricothyroid muscle developed as described in the 

technique above. Apart from RLN and EBSLN injury, 

other factors may be related to voice change. Division 

of the sternothyroid and sternohyoid muscles and 

disturbance of laryngo-tracheal mobility may contribute 

to voice dysfunction post thyroidectomy [9, 12]. We do 

not divide the strap muscles, even in very large goiters, 

for when the lobe is delivered medially, there remains 

considerable space postero-laterally, medial to the 

stretched strap muscles, to allow excellent exposure 

without muscle division. However some surgeons 

almost routinely divide these muscles; Stojadinovic et 

al. did it in 92%of cases and admitted that they were 

therefore unable to assess its impact on voice [9]. It has 

also been suggested that endotracheal intubation alone 

may produce significant voice change in 5%of cases 
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[13].In spite of all these variables, division of strap 

muscles and nerve injury (RLN & EBSLN) are under 

direct control of the surgeon. For benign MNG, it is our 

view that division of the strap muscles is not necessary. 

Of the nerves, most authors agree that the EBSLNis 

damaged far more frequently than the RLN [3, 7, 13]. 

There is much argument about whether it is worth 

identifying the EBSLN in order to preserve it at 

surgery. Page et al. report that even using a nerve 

stimulator, the nerve was identified in only 20% of 

cases and concluded that searching for the nerve during 

thyroidectomy is not useful [14]. However, other 

authors believe that nerve identification and 

preservation is desirable in order to minimize injury 

[15].In cadaveric dissections, Ozlugedik et al. describe 

that it is possible to identify the EBSLN as it crosses the 

inferior constrictor of the pharynx in 90% of cases [14]. 

At live surgery, Aina and Hisham reported the highest 

rate of EBSLN identification – 92.7%of 202 cases. 

They recommend identification and preservation ofthe 

EBSLN but indicated that most surgeons tend to avoid 

rather than expose and identify the nerve [16]. Yet, a 

large meta-analysis of neuro monitoring in 3064 nerves 

at risk showed no significant decrease in definitive 

injury to either the RLN or EBSLN [17].Many authors 

use the Cernea classification to estimate risk to the 

EBSLN where in 20% of cases the nerve is reported to 

cross the superior thyroid vessels below the upper 

border of the thyroid lobe [18]. Kierner et al. found that 

the nerve crossed below the upper pole in 14% [19]. 

However, both of these were cadaveric studies in 

patients with normal thyroids. However, we have found 

that in the enlarged thyroid lobe the upper lobe extends 

well above the EBSLN in many cases. Because the 

thyroid is firmly fixed to the trachea by the LB, any 

enlargement cephalad to this point will result in the 

upper pole being driven much more cephalad than its 

normal anatomical position, while the nerve, fixed in its 

relation to the cricothyroid muscle, is left in a more 

caudal position – hence at even greater risk. In fact, 

Aina et al. noted that in large goiters greater than 100 g, 

the type 2b EBSLN was51.3% [16]. We certainly agree 

with this finding and recognize that if the lobe is 

dissected in a retrograde fashion and drawn caudally by 

complete mobilization after dividing the LB, then all 

upper poles, even in very large glands, will be brought 

well below the cricoid and completely free from the 

EBSLN as shown in Fig. 6a and b. This technique could 

also eliminate or minimize the need for identification of 

the EBSLN since the nerve is far removed from the 

field when the entire lobe is mobilized and drawn 

caudally before the upper pole vessels are ligated or 

coagulated. We therefore recommend retrograde 

thyroidectomy as a safe way of preserving the EBSLN, 

especially in large multi-nodular goitres. 
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