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ABSTRACT
Objective: To assess the outcome between trans-oral and trans-axillary endoscopic 
hemithyroidectomy in terms of cosmesis and complications. 
Methods: Prospective observational study with 30 patients, 15 of whom underwent 
trans-axillary while other 15 underwent trans-oral hemithyroidectomy. Inclusion criteria 
were solitary benign thyroid nodule, less than 4 cm in size and restricted to one lobe, 
requiring a hemithyroidectomy. 
Results: Majority of the patients were female, with a nodule size between 2 cm-3 cm. 
The mean operating time was much higher in the trans-oral group. The trans-oral group 
had significantly lower pain score and drainage in the post-operative period, while the 
hospital stay was same in both groups at 5 days. Though the incidence of complications 
was much higher in the trans-oral group, most of the complications were rather minor 
and did not require any major intervention. 
Conclusion: Both trans-oral and trans-axillary approaches to thyroid surgery are safe and 
the choice of technique should be based on the patient preference. 
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Introduction
Thyroidectomy is one of the most common operations 
carried out by General Surgeons, Otorhinolaryngolo-
gists and Head and Neck Surgeons. While the open 
approach to thyroidectomy is considered the gold 
standard, there has been an interest in the endoscop-
ic approach to thyroid since the first performance of 
endoscopic neck surgery for a Parathyroid adenoma 
at Cleveland Clinic in 1995 [1], Since the incidence 
of thyroid nodules, especially the benign nodules, is 
very high in general population and the disease is 
proportionately higher in the females, there has been 
an interest in approaches which place the scar away 
from the operative area in neck at sites hidden from 
the view. 
There are many varied approaches to remote access 
thyroid surgery. Some utilise insufflation while others 
rely on retraction (gasless). These techniques can use 
different points of entries like the axilla (trans-axil-
lary), Bilateral Axilla-Breast Approach (the BABA ap-
proach), the post auricular facelift approach, and the 
trans-oral approach. Robots are also frequently used 
for thyroidectomies when available. There is no uni-
versally acceptable endoscopic approach and differ-
ent groups continue to use different approaches. Re-

mote access thyroid surgery is cosmetically superior 
as it avoids a neck scar, but it entails a lot of tissue 
dissection and opening up of non-physiological spac-
es. There is also a long learning curve for surgeons 
performing these kinds of surgeries. Therefore, it is 
important to have a good selection of patients. Among 
variety of endoscopic approaches Trans-oral and 
Trans-axillary are the most practiced approaches.
The trans-oral approach, first described in 2014 [2], 
has recently gained popularity and interest in con-
trast to other remote-access approaches [3-5]. It re-
quires a smaller tissue dissection for the creation of 
the working space than other approaches, due to the 
relatively short distance from the oral vestibular in-
cisions to the thyroid gland. Trans-oral approach is 
a form of Natural Orifice Transluminal Endoscopic 
Surgery (NOTES) and is the true “scarless” thyroid 
surgery. It has been shown to have better cosmetic 
outcomes as compared to other techniques [6,7]. 
In this study we have compared two popular endo-
scopic approaches i.e., Trans-oral and Trans-axillary 
approach for remote access thyroid surgery, to assess 
outcomes and post-operative complications of both 
approaches. The literature search shows that such 
study has not been done in India previously.
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Materials and Methods
Study design
This was a prospective, comparative, observational 
study conducted in the Department of General Surgery, 
MGM Medical College, Indore, between April 2021 and 
September 2022. The study was approved by the Eth-
ics and Scientific Review Committee of the Institute. 
Before surgery, patients received written information 
about personal data use and gave written consent for 
sharing their data.
A total of 30 patients underwent thyroid lobectomy 
(hemithyroidectomy) were divided into two groups, 
Group A, trans-axillary approach and group B, trans-
oral approach, with each group comprising of 15 pa-
tients. 
All patients had a single thyroid nodule, fulfilling the 
inclusion and exclusion criteria for the study. All pa-
tients underwent a high frequency Ultrasound of the 
neck along with an ultrasound guided Fine Needle As-
piration Cytology (FNAC) prior to the surgical proce-
dure as part of the institutional protocol for evaluation 
of thyroid nodules. Results of FNAC were graded based 
on the Bethesda System for Reporting Thyroid Cytopa-
thology (TBSRTC) [8]. All patients included in the study 
had nodules in the Bethesda categories II-IV, requiring 
a thyroid lobectomy as part of initial management.
Patients with thyroid nodules are routinely evaluated 
in the outpatient department. Since the department 
performs remote access thyroid surgeries regularly, 
all patients requiring surgery are counselled regard-
ing it. Based on patient’s choice, they are planned for 
either open or endoscopic approach. The clinical data 
including age, gender, primary tumour size, operating 
time, total postoperative drainage volume, postopera-
tive pain score, cosmetic effect and complications were 
recorded and analysed. Those patients, who required 
conversion to open approach intra-operatively, were 
excluded from the study.
The primary objectives of the study were as follows.
1. To compare the outcome between trans-axillary 

and trans-oral approaches
2. To compare duration of surgery and peri-operative 

blood loss 
3. To compare the post-operative pain score 
4. To compare post-operative complications  
Statistical analysis was performed using the SPSS 
software. Continuous values were reported as mean 
± Standard Deviation (SD). Differences in continuous 
variables were assessed by the student t-test. A p value 
of < 0.05 was considered statistically significant.

Inclusion criteria
1. Age 18-70 years
2. Solitary thyroid nodule, not involving the isthmus, 

requiring a thyroid lobectomy
3. Bethesda diagnostic categories II, III or IV
4. Nodule size ≤ 4 cm
5. Willing to participate in the study
Exclusion criteria
1. Patient refusal to participate in the study
2. Not fit for General Anesthesia 
3. Patients on anticoagulant drugs or abnormal INR 

(International Normalised Ratio)
4. Patients with a history of thyroiditis 
5. Patients with proven malignancy 
6. Patients with previous neck surgery/irradiation
7. Patient taken for remote access surgery but con-

verted to open approach 
8. Patient lost to follow up before 1 month
The parameters evaluated in all 30 patients were as fol-
lows.
1. Age and gender
2. Size, number and site of nodules
3. Blood loss and duration of surgery (start of incision 

to last suture for port closure)
4. Intra-operative complications
5. Post-operative pain score on day 1, 5 and 21.
6. Post-operative voice change. 
7. Post-operative hypocalcemia based on serum calci-

um performed on POD 1 and 3. 
Operative technique 
All patients received standard antibiotic prophylaxis. 
Patients who underwent surgery through trans-oral 
approach, were started on regular mouthwash with 
povidone iodine solution, before surgery, which was 
continued for at least 1 weeks after surgery. Patients 
who underwent surgery through trans-axillary route 
were intubated via orotracheal route while trans-oral 
patients were intubated via naso-tracheal route.
In trans-axillary approach, three ports were placed, 
two 5 mm ports with one on anterior axillary line and 
another circumareolar port, with a 10 mm port for 
camera in between the two ports on anterior axillary 
line (Figure 1).
For trans-oral route, the incisions for port were made in 
the oral vestibule, 1 cm above the junction of labial and 
alveolar mucosa. One 10 mm port was placed in midline, 
above the inferior labial frenulum, with two 5 mm work-
ing ports on either side of the midline (Figure 2).
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cm ± 0.20 cm, while in group B, it was 2.6 cm ± 0.27 
cm which was not statistically significant (p=0.29). The 
mean operative time in group A was 130 ± 20 minutes, 
while the mean operative time in group B was 170 ± 20 
minutes. The operative time for trans-oral approach is 
remarkably higher than the trans-axillary route which 
achieved a statistical significance (p=0.0002) (Table 1).
Post-operative pain was assessed by the Visual Ana-
logue Scale (VAS) on Post-Operative Day (POD) 1, day 5 
and day 21. Patients operated by Trans-oral approach 
(group B) had less pain (average VAS: 3 ± 0.96) com-
pared to trans-axillary approach (average VAS: 4 ± 0.70) 
on POD 1 which was statistically significant (p=0.004). 
This statistical significance was lost by POD 5 when av-
erage VAS score was 1 ± 0.35 in group A and 0 in group 
B. None of the patients in either group reported pain on 
POD 21 (Table 2). 

The surgery was performed in the standard fashion, 
using an ultrasonic scalpel (Harmonic Scalpel, Ethicon 
Endosurgery) for dissection. An attempt was made to 
identify and preserve the recurrent laryngeal nerve 
and both the parathyroid glands on ipsilateral side in 
all cases. Negative suction drains were placed in the 
operative bed at the end of the surgery and removed 
when the drainage amount was less than 30 cc.

Results
All surgeries were performed by a single surgeon. 
Majority of the patients were female, 86% in group A 
(trans-axillary) and 100% in group B (trans-oral), with 
the mean age of 32 ± 4 years (range 22 to 52 years) 
which was not statistically significant (p=0.64). Ma-
jority (60%) of the patients had nodule size between 
2 cm-3 cm. The mean nodule size in group A was 2.9 

Figure 1. Trans-axillary route.

Figure 2. Trans-oral route.
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Table 1. General information of the participants.

Variable Group A (trans-axillary)
n (%)

Group B (trans-oral)
n (%)

Total
n (%)

Gender
Male 2 0 2
Female 13 15 28
Bethesda Category
II 8 6 14
III 4 7 11
IV 3 2 5
Nodule Size
<2 cm 2 3 5
2-3 cm 8 10 18
3-4 cm 5 2 7
Age
<25 yrs. 4 4 8
25-35 yrs. 6 5 11
35-50 yrs. 4 6 10
>50 yrs. 1 0 1

Variable Group A (trans-axillary)
n (%)

Group B (trans-oral)
n (%)

Total
n (%)

Voice Change 0 0 0
Transient Hypocalcaemia 
(<4 weeks)

1 2 3

Persistent Hypocalcaemia 
(>4 weeks)

0 0 0

Wound Infection 1 0 1
Hematoma 1 0 1
Skin Perforation 1 2 3
Lower Lip Paraesthesia 0 3 3
Pneumothorax 0 0 0
Tracheal Injury 0 0 0
Seroma 0 0 0
Total 4 7 11

Table 2. Post-operative complications.

The mean total post-operative drainage in trans-axil-
lary route was 87 ml ± 21.27 ml while in the trans-oral 
route was 33 ml ± 8.54 ml (p<0.0001). Trans-oral route 
has less total post-operative drainage, perhaps because 
of a shorter tissue dissection owing to the proximity of 
thyroid to oral vestibule. 
The average duration of hospital stays for patients who 
had undergone surgery by either of the approaches 

was 5 ± 1.05 days. Our hospital being a public hospital, 
the hospital stay depends on many factors apart from 
post-operative recovery.
The most common intra-op complication observed 
was skin perforation in 3 (1 trans-axillary and 2 trans-
oral group) patients. All cases needed additional su-
turing at the end of the procedure with 5/0 nylon 
suture and did not have any impact on final cosmesis. 
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Post-operative drainage was significantly lower in the 
trans-oral approach in our study which is similar to the 
data reported in literature [12].
The overall complication rate for the entire series was 
36.6% (26.6% for group A and 46.6% for group B). 
However, all the complications were Grade 1 as per the 
Clavien-Dindo Classification (09), not requiring any 
major intervention. None of the complications showed 
any statistical significance (p=1).

Conclusion
Endoscopic approaches to thyroid are technically chal-
lenging because of a long learning curve. Unlike con-
ventional laparoscopic surgery, which is performed in 
the peritoneal cavity, thyroid gland is not surrounded 
by a potential space and any remote access thyroid sur-
gery requires a potential space to be created, before 
thyroid gland can be reached. This makes remote ac-
cess approaches to thyroid maximally invasive, unlike 
conventional laparoscopy which is minimally invasive. 
In view of the limited availability of large-scale data, 
there are very few recommendations on the optimal 
technique for remote access thyroid surgery. In our ex-
perience, we found that the mean operative time was 
higher in the trans-oral approach. 
Our cohort was rather small with a total of only 30 pa-
tients as the study was conducted during the COVID-19 
pandemic, when elective surgeries were being de-
ferred. Larger studies are needed to establish the supe-
riority of one technique over the other.
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