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Abstract

Objectives: This paper discusses the surgical outcomes of POET compared to open thyroidectomy (OT) and other
approaches of video thyroidectomy (VT) such as chest or axillary approach to investigate the feasibility of POET as a safe
alternative.
Background: Per-Oral Endoscopic Thyroidectomy (POET) is a developing novel technique based on the principles of
minimally invasive surgery offering “scar-free” thyroidectomy. To date, results from various individual centers have been
published internationally but none from UK, Malaysia or Singapore.
Methods: This is a single tertiary hospital, single surgeon based retrospective analysis of 98 selected patients (mean age:
43.5 years old) undergoing POET in 12 months (July 2017 to July 2018). It records the complication rates post-operatively
until day of discharge.
Results: The average length of stay is 2 days and average time of operation is 69 minutes. There was no blood loss >100ml
and no wound infection recorded among the 98 patients. Only 1 out of 98 patients (1%) had permanent recurrent laryngeal
nerve (RLN) palsy. Clinical hypocalcemia described as cramp and lip paresthesia was experienced by 6 patients (6%). 5%
had transient mental nerve injury described as mental paresthesia.
Conclusion: POET is a promising safe alternative technique to thyroidectomy with comparable surgical outcome yet
significantly better cosmetic outcome. This technique has a strong potential to be useful when lowering the rate of
developing keloidal scar and hypertrophic scaring. POET can be an option to offer patients who are especially driven to
achieve perfect cosmesis.
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Introduction

Visible scars following conventional thyroidectomy and other
approaches of video thyroidectomy such as those on the anterior
neck, axillary and anterior chest is a cosmetic burden to patients
especially in young females and those prone to keloidal and
hypertrophic scaring. Studies have shown that thyroidectomy scars
does indeed affect patient quality of life [1]. Per-oral endoscopic
thyroidectomy (POET) is a developing novel technique based
on principles of minimally invasive surgery offering “scar-free”
thyroidectomy through an inner lower lip incision. It has a potential
in future practices of thyroidectomy and may positively impact
patients affected by scarring post-thyroidectomy.
To date, clinical results of POET from various individual centres
have been published internationally such as in Thailand, Japan,
Korea and Italy but none from United Kingdom, Australia, Malaysia
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or Singapore. This paper presents the surgical outcomes focusing on
complications rates following POET in a single centre. The aim is
to investigate the feasibility of POET as a safe and better alternative
to thyroidectomy. It will also describe the surgical techniques used
for POET in this hospital.
Patients and methods
This is a single tertiary hospital, single surgeon based retrospective
analysis of 98 selected patients with a mean age of 43.5 years old
(range 16-68 years old) undergoing POET in 12 months (July 2017
to July 2018). Data was collected from patient notes. It records
the perioperative and post-operative complication rates similar to
those experienced during conventional and other approaches of
endoscopic thyroidectomy such as recurrent laryngeal nerve injury,
hypocalcaemia, bleeding and infection post-operatively until day of
discharge. It also measures time taken for surgery (minutes), length
of admission (day), maximal pain score during admission (visual
analogue scale). Additionally, the rate of mental nerve injury which
is not usually found in other approaches were also recorded.
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Permanent hypocalcaemia is defined as patients needing calcium and
vitamin D supplements for more than 3 months. Recurrent laryngeal
nerve injury is defined as the presence of hoarseness in the voice;
mental nerve injury is defined as patient experiencing change in
sensation to the chin or mental par aesthesia.
We included patients with diagnosis from ultrasound and/or
correlating pathological findings of benign cyst, benign follicular
adenoma or nodule, multinodular goitre, toxic goitre, thyroiditis
(Hashimoto’s and Lymphocytic) and early stage thyroid carcinoma
(papillary and follicular) classified by the seventh edition UICC/
AJCC staging system. Patients with size of lesion exceeding 10cm
in either dimensions (length, width or height) on ultrasound neck
were excluded. Patients were not selected if they were not suitable
for general anaesthesia or unfit for surgery. Average BMI recorded
was 23.4 kgm-2 ± 4.75 (normal). 6 patients has a history of diabetes
mellitus.
Study Protocol: Post-operatively, all patient was prescribed with
antibiotics for 5 days and antiseptic mouthwash. Serum calcium
levels were recorded post-operatively for patients receiving total
thyroidectomy and subsequent oral or intravenous calcium supplements
were prescribed if patient complains of paraesthesia or if serum
calcium levels were less than 2.1mmol/L on day 1 (Normal range:
above 2.1mmol/L). Patients were allowed sips of fluid immediately
post-op and liquid diet was commenced on day 1 post-op.

13. Recurrent laryngeal nerve and parathyroid glands were identified
and the thyroid lobectomy performed.
14. Insert a plastic bag to remove resected thyroid gland.
15. 1 redivac inserted at lateral neck.
16. Three oral vestibule incisions were closed using absorbable
sutures. (vincryl 3.0).
17. Patient discharged when redivac removed.
Illustration:

Figure 1: Central incision

Follow up appointments were arranged 2 weeks and 2 months postoperatively which included wound inspection, clinical examination
for hypocalcaemia, and reassessment of serum calcium and thyroxine
levels.
Operative techniques:
POET has been described by Angkoon [2]. A slight variation in his
technique was performed in these 98 patients.
In summary,
1. Patients were given general anaesthesia through nasotracheal
intubation.
2. Patient is positioned supinely with neck extension by placing
sandbags under both shoulder blades.
3. The surgeon is positioned at head-end for easier access of the
three-port laparoscope.
4. The oral cavity is disinfected with 0.05% Hibitane preoperatively.
5. A 10mm incision is made at the above the frenulum of the
lower lip, and two 5mm lateral incisions at most lateral part
of lower lip.
6. A 10mm trocar was inserted for a 10mm 30° laparoscope. Two
5mm trocar were inserted laterally.
7. The CO2 insufflation pressure was set at 6mmHg.
8. Dissect the plane between the deep cervical fascia and strap
muscles (SM) from thyroid glands until the suprasternal notch.
9. SMs were divided by cutting at the midline raphe to expose
the thyroid gland.
10. Thyroid isthmus was dissected to expose the trachea.
11. The upper pole is dissected and the superior thyroid artery, and
veins were identified and cut using an energy device (Harmonic
scalpel).
12. Sutures were used to retract SM laterally for better exposure
of thyroid gland.
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Figure 2: Trocar position

Figure 3: Identification of recurrent laryngeal
nerve and surrounding landmarks

Figure 4: Identification of parathyroid glands
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patients (5%). None (0%) of the patients had permanent mental
nerve injury. Clinical hypocalcaemia was experienced by 6 patients
(6%). Post-op day-1 hypocalcaemia was recorded in 16 patients
(16%). There was one patient with permanent hypocalcaemia (1%).
One (1%) patient converted to open thyroidectomy. The mean
for maximal pain using the visual analogue scale (VAS) during
admission was 2 ± 2.8 (range 0-10) amongst the 98 patients. 2
patients (2%) had a post-op hematoma.
Figure 5: “scar-free” 2 weeks post-operatively

Results

Discussion

Table 1: Demographics of study group
Results
Benign/carcinoma (cases)
Bilateral/Unilateral (people)

84/14
56/42

Age (years) (range 16 - 68 years old)

43.5 ± 13.7

Mean size (cm) on USG neck

4.7 ± 1.75

Table 2: Results of study showing operative time, length of stay
and post-operative complication rate of 98 patients following
POET surgery until the day of discharge”
Results
Average time of operation (minutes)
Average length of stay post-operatively (days)

68.8 ± 23.1
2 ± 0.5

Permanent recurrent laryngeal nerve palsy

1%

Transient mental nerve injury

5%

Permanent mental nerve injury

0%

Clinical hypocalcaemia

6%

Post-operation day 1 hypocalcaemia (<2.1mmol/L)

16%

Permanent hypocalcaemia

1%

Conversion to open thyroidectomy

1%

Pain (visual analogue score) (Range 0-10)

2 out of 10

Infection

0%

Hematoma

2%

This study had a total of 98 patients. There were 42 patients
receiving unilateral thyroidectomy and 56 patients receiving bilateral
thyroidectomy.
We operated on 51 (52.0%) cases of multinodular goitre, 14 (14.3%)
cases of thyroid carcinoma; 27 (27.6%) benign thyroid lesion with
a nature of either benign cyst, benign follicular adenoma or benign
nodule; and 6 (6.1%) cases of thyroiditis (Hashimoto or Lymphocytic).
The average size of lesion measured at either maximal length, height
or width dimension on ultrasound neck was 4.7cm ± 1.75 (range
1.5cm-9.4cm). The average time of operation was 68.8 minutes ±
23.1. The average length of stay was 2 days ± 0.5. There was no
wound infection (0%) recorded among the 98 patients.
Only 1 out of 98 patients (1%) had permanent recurrent laryngeal
nerve palsy. Transient mental nerve injury was experienced by 5
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Statistics and design
All values were expressed as mean ± SD and data processed with
Windows excel.
There has been evidence describing thyroidectomy since 1170,
however thyroidectomies performed before 1850’s had a high
mortality rate due to haemorrhage, asphyxia and air embolism [3,4].
The golden age of thyroidectomy only began in the 19th century, when
anaesthesia, antisepsis and haemostasis with instruments such as the
Spencer Wells’ forceps were jointly utilised [3,5,6]. During this period,
Theodor Kocher, who is now widely regarded as the Father of Thyroid
Surgery, introduced the technique of extracapsular dissection. By the
end of his career, Kocher presented the results of 5 000 successful
cases of transverse-collar incision open total thyroidectomies in
Berne Switzerland. His results demonstrated his success in reducing
the mortality rate of thyroidectomies from 40% to 0.5% [4]. For his
contributions in thyroid surgery Kocher was awarded the Nobel Prize
in Medicine in 1909 and more importantly his technique has remained
the technical basis of thyroid surgery until today.
MITS (minimal access thyroid surgery) or MIVAT (minimally
invasive video assisted thyroidectomy) was a technique pioneered
by Gagner et al, Micolli et al and Hüscher in the late 90’s. It is
categorised into cervical or extra-cervical i.e. breast, anterior chest,
axillary or axillary bilateral breast approach [7-22]. In Korea, robotassisted neck dissection (TORTVA) with trans-axillary or retroauricular approach were demonstrated [23-25]. Both techniques
minimised the length of incision and lessened tissue trauma with
the use of endoscopes.
Today, the evolution of thyroidectomy has taken advantage of natural
orifices, whereby aesthetic perfection can be achieved by hiding
scars in anatomically obscured areas such as the inside of the lower
lip. NOTES (natural orifice endoscopic thyroid surgery) was first
developed by Witzel et al. in 2008 [26-32]. They experimented this
concept on porcine models and human cadavers. Incisions were made
sublingually in order to obscure obvious scarring. Now, POET or
trans-oral-vestibule endoscopic thyroidectomy has been increasingly
recognised and accepted as various international centres have published
their results [33-44]. A. Angkoon has the largest existing series to date
with 465 cases reported. He regards POET as TOETVA (trans-oral
endoscopic thyroidectomy vestibular approach) in all his studies [45].
In this study, it was found that the cranio-caudal view of dissection
in POET allows for easier identification of important surgical
landmarks such as the recurrent laryngeal nerve and parathyroid
glands. The rate of permanent Recurrent laryngeal nerve (RLN)
injury was 1% and rate of transient hypocalcaemia was 6%. Only 1
patient had permanent hypocalcaemia. Literature studying the results
of endoscopic thyroidectomy as compared to open thyroidectomy
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has been published in various centres. They reported the rate of
transient RLN injury in open thyroidectomies (OT) ranged between
2.11% and 11.8%, whereas the rate of permanent RLN injury in OT
ranged between 0.2% and 5.9%. They reported the rate of transient
and permanent RLN injury in video thyroidectomies (VT) to be
0-6% and <1% respectively [46,47].
The ample working space allowed better manual dexterity without
much mutual collision. This helped in better bleed control and
lessening of tissue trauma. There was one patient that was converted
to open thyroidectomy due to excessive bleeding. In the remaining
97 patients studied, there were none that had blood loss of more
than 100mls. The results are reproducible as in a systemic review,
the rate of conversion to open thyroidectomy reported was 1.9 %
and the median blood loss reported was 35.5mls [48].
Tissue trauma was slightly reduced as compared to conventional and
other approaches of thyroidectomy. Post-operatively, our patients
reported pain scores accessed with the visual analogue scale of 2 out
of 10. In most patients, the pain was described as mild and tolerable.
This score is marginally lower than that reported from conventional
and other endoscopic approaches of thyroidectomise [46,49].
An important added complication from POET is mental nerve
injury. In this study, 5% of patients had experienced transient mental
paraesthesia but none (0%) remained permanent. This data was
reproducible and reported in various other centres [48]. The rate of
mental nerve injury can be reduced if lateral incisions are positioned
more lateral and closer to the lower lip as suggested by Angkoon
who reported mental nerve injury in his series of 425 patients to
be 0.7 % [45].
The benefits of POET is that this technique allows for both bilateral
thyroidectomy and unilateral thyroidectomy. This proves more
superior to endoscopic thyroidectomy via axillary approach in
terms of accessibility to the thyroid gland. For example, endoscopic
thyroidectomy by axillary approach only allows unilateral access
and will require bilateral approach for bilateral thyroidectomies to
be done. In the future, there is potential for this operation to replace
other approaches as it can allow one-time dissection. POET can also
be successfully applied in cases of early-stage thyroid carcinoma
i.e. papillary or follicular carcinoma.
Patients were prescribed with a course of antibiotics and antiseptic
mouthwash post-operatively. So far for our first 98 cases, no
infections were documented.
The time taken for operation is longer as compared to conventional
thyroidectomy [46]. However, our author suggest that it might be
a worthwhile investment in exchange for better cosmetic outcome
and patient satisfaction. Other large centre studies have reported
an operation time of 100.8 minutes and 119.9 minutes [48,49].
The average length of stay (2 days) is the similar to that of other
approaches of endoscopic thyroidectomies.
The limitations of POET is a gland size more than 10cm or the
presence of extensive retrosternal extension. Through this study,
we found that gland size was the most valuable determining factor
for patient’s suitability to undergo POET. However, more in-depth
studies need to be conducted to define the suitable patient criteria
for POET.
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Conclusion

POET is a promising, safe alternative technique to thyroidectomy.
It provides significantly better cosmesis with comparable surgical
outcomes. This technique has a strong potential to be useful when
lowering the rate of developing keloidal scar and hypertrophic
scaring. It can be an option to offer patients who are especially
driven to achieve perfect cosmesis.

Acknowledgement: Hospital Lam Wah Ee for contribution of
consented database.
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