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Introduction: Thyroid disease is common among women and increasingly prevalent globally. Surgery is often 
required, with open thyroidectomy being the gold standard. However, cosmetic dissatisfaction from cervical scars 
has led to interest in endoscopic alternatives. Since Gagner’s first endoscopic procedure, non-cervical techniques 
like trans-axillary thyroidectomy have gained attention for hiding scars and improving quality of life. 
Aim of work: We aimed to compare trans-axillary hemithyroidectomy and traditional open surgical approach 
from the available literature regarding operative difficulties, feasibility, complication (intra -and post-operative), 
post-operative pain and cosmesis.
Patients and methods: This systematic review and meta-analysis has been performed on seven papers in 
accordance with the Cochrane Collaboration standards and adhered to the PRISMA declaration (Preferred Reporting 
Items for Systematic Reviews and Meta-analyses).
Results: The endoscopic thyroidectomy group had significantly lower blood loss (MD = 1.29, 95% CI [0.32, 2.25], 
p = 0.009) compared to the open group, while the open group had a significantly shorter operative time (MD = 
37.6, 95% CI [42.77, 32.44], p < 0.00001). Insignificant variations have been detected in pain following surgery, 
hospital stay, post-operative hematoma, or vocal cord paralysis. However, endoscopic thyroidectomy was superior 
in cosmetic satisfaction (MD = 7.05, 95% CI [13.23, 0.88], p = 0.03), despite of high heterogeneity (I² = 98%). 
Heterogeneity was low for most outcomes but significant for operative time (I² = 82%) and hospital stay (I² = 
68%). 
Conclusion: Trans-axillary endoscopic thyroidectomy is a safe and effective alternative with superior cosmetic 
outcomes. Technique selection should consider clinical factors and patient preferences.
Key words: Trans-axillary hemithyroidectomy, conventional hemithyroidectomy, endoscopic thyroidectomy, 
surgical efficacy, safety.

Introduction

Thyroid cancer is one of the most common malignant 
tumors in females, with a continuously increasing 
incidence worldwide over the last few decades. 
Mostly occurring in young to middle-aged females 
being the 5th most common cancer among women, 
concerns about appearance and quality of life (QOL) 
after surgery prompt exploration of operations with 
non-cervical approaches.1

Endoscopic thyroidectomy has a certain priority in 
terms of aesthetic effect and postoperative quality 
of life, so it is generally considered as a cosmetic 
advantage for management of benign conditions. 
However, as it is still a new treatment method for 
patients with malignant tumors, the safety and 
radicality should be confirmed.2

The safety and radical effectiveness of endoscopic 
or laparoscopic surgery in the treatment of 
malignancies in other organs has been demonstrated, 
with no difference in recurrence rates and survival 
between traditional open surgery and endoscopic or 
laparoscopic surgery.3

Many types of endoscopic thyroidectomy have been 
developed and applied to achieve a better cosmetic 
effect and reduce the invasiveness. Although the 
endoscopic equipment facilitates fine dissection in a 
magnified vision, the movements of the endoscopic 
instruments are limited under the endoscope.4

Trans axillary approach among the endoscopic 
thyroid surgeries is one of the most widely used 
methods, it hides the incision in the natural fold 
of the axillary skin, has better cosmetic results 

DOI: 10.21608/asjs.2025.397277.1214



Ain-Shams J Surg 2025; 18 (4):289-299290

than other methods, and is more feasible in the 
identification of the recurrent laryngeal nerve and 
the parathyroid gland, as well as the manipulation 
of the upper pole of the thyroid. In trans axillary 
endoscopic thyroidectomy, inflatable or airless 
techniques are used to maintain operating space.5

It is important to acknowledge that endoscopic 
thyroid surgeries are not uniformly “minimally 
invasive” and do not universally reduce invasiveness. 
While they offer advantages in terms of cosmesis and 
surgical complication reduction, these advantages 
may not be consistently realized in every case.6

Generally, Endoscopic surgeries, while typically 
associated with reduced scarring and fewer 
complications, can, in certain circumstances, 
present a unique challenge. For example, the use 
of unconventional entry sites can increase the risk 
of injury to critical nerves, such as brachial plexus 
injury with the axillary approach.7

Aim of work: This study aimed to compare trans-
axillary hemithyroidectomy and traditional open 
surgical approach from the available literature as 
regards operative difficulties, feasibility, complication 
(intra -and post-operative), post-operative pain and 
cosmesis.

Patients and methods

This systematic review and meta-analysis were 
conducted on 7 studies according to the guidelines 
by the Cochrane Collaboration reporting followed 
the PRISMA statement (Preferred Reporting Items 
for Systematic Reviews and Meta-analyses).

Search strategy

We searched electronic databases (PubMed, Web of 
Science, and the Cochrane library) with the following 
keywords: Trans-axillary Hemithyroidectomy, 
Conventional Hemithyroidectomy, Endoscopic 
Thyroidectomy Surgical Efficacy, Safety.

Two authors independently screened the titles 
and abstracts of the search results. After deleting 
duplicate articles, the resulting studies were 
reviewed against the inclusion criteria. The full texts 
of all studies of possible relevance were obtained 
for assessment against the stated inclusion criteria. 
Only studies that fulfilled the criteria were further 
assessed to synthesize the results. The reference 

list of the included articles was assessed for any 
studies that fulfilled the inclusion criteria.

Inclusion criteria: Articles included in our 
study encompassed full-text, English-language 
randomized controlled trials (RCTs), cohort studies, 
cross-sectional studies, and mixed-method articles 
that evaluated the surgical efficacy and safety of 
trans-axillary hemithyroidectomy compared to 
conventional hemithyroidectomy. The types of 
studies incorporated were cohort studies, RCTs, 
case-control studies, systematic reviews, and meta-
analyses. Participants were patients aged 18 to 60 
years undergoing hemithyroidectomy for benign or 
malignant thyroid conditions, irrespective of gender.

Exclusion criteria: We excluded investigations 
such as reviews, books, or commentaries, as well 
as studies that did not explicitly focus on comparing 
trans-axillary hemithyroidectomy to conventional 
hemithyroidectomy. Additionally, case reports, 
editorials, non-peer-reviewed articles, and studies 
involving patients with a history of previous thyroid 
surgery or concurrent neck surgeries were not 
included.

Data extraction: Data on sample size, patient 
characteristics, surgical outcomes, complications, 
and follow-up duration will be extracted.

Statistical considerations: Statistical analysis was 
performed using random-effects models, and 
heterogeneity will be assessed with the I² statistic.

Results

In our initial exploration across four databases, we 
identified 412 research studies. Upon removing 
duplicate studies, 202 distinct articles undergo 
subsequent evaluation. This evaluation process 
involved titles and abstracts, leading to the 
identification of 35 studies for comprehensive full-
text assessment. Finally, seven studies aligned 
with the established inclusion criteria. A visual 
representation of this selection process is presented 
in the PRISMA flowchart in (Fig. 1).

Our systematic review and meta-analysis encompassed 
seven studies, including 1263 patients approximately. Our 
included studies’ geographic distributions are china, brazil 
and Lithuania. The baseline summary and characteristics 
for the included studies are illustrated in Table 1.
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Fig 1: PRISMA flow chart for selection of included studies.
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Risk of bias assessment: Most of our included 
studies had a good quality, ROB1 tool showed that 
Liu et al.11 had an overall low risk of bias, and most 

of our studies were low risk regarding selection 
bias and reporting bias. Risk of bias assessment 
graphs are provided in (Figs. 2-3).

Fig 2: Risk of bias assessment for each included study.
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1. Blood loss (ml): Regarding the blood loss, it 
was evaluated in two studies. statistically significant 
lower blood loss was observed in the endoscopic 
group than open groups. The M.D for the blood 
loss was 1.29, with a 95% C.I; of [0.32, 2.25], 

2. Operative time (min): Regarding the operative 
time, it was evaluated in four studies. statistically 
significant shorter operative time was observed in 
the open group than the endoscopic groups. Our 
meta-analysis resulted in the M.D for the operative 
time was 37.6, with a 95% C.I; of [42.77, 32.44], 

yielding a p-value of 0.009. moderate heterogeneity 
was observed among the pooled studies for this 
outcome; I2 and Chi2-p = (66%, < 0.09). the forest 
plot for blood loss was presented in (Fig. 4).

yielding a p-value <0.00001. major heterogeneity 
was observed among the pooled studies for this 
outcome; I2 and Chi2-p = (82%, < 0.0008). the 
forest plot for operative time was presented in  
(Fig. 5).

Fig 3: Risk of bias assessment summary for our included studies.
Outcomes

Fig 4: Forest plot for blood loss.
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3. Post-operative Pain: Post-operative pain was 
evaluated in two studies. Our pooled MDs showed 
no significant difference in open thyroidectomy 
compared to the endoscopic thyroidectomy. MDs 

4. Hospital stay (days): Hospital stay was 
evaluated in three studies. Our pooled MDs showed 
no significant difference in open thyroidectomy 
compared to the endoscopic thyroidectomy. MDs 

and 95% C.I: 0.21 [0.77, 0.35], yielding a p-value 
= 0.47. The pooled studies were homogenous, with 
a Chi2-p-value of 0.98 and an I² value of 0%. The 
forest plot for this outcome is shown in (Fig. 6).

and 95% C.I.: 0.1[0.41, 0.2], p =0.5. The pooled 
studies showed major heterogenity, with a Chi2-p-
value < 0.03 and an I² value of 68%. The forest 
plot for this outcome is shown in (Fig. 7).

Fig 5: Forest plot for operative time.

Fig 6: The forest plot for Post-Operative Pain.

Fig 7: The forest plot for Hospital stay.
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Complications

5. Post-operative hematoma: Post-operative 
hematoma was evaluated in two studies. Our 
pooled R.R. showed no significant difference in 
open thyroidectomy compared to the endoscopic 

6. Temporary vocal cord paralysis: Temporary 
vocal cord paralysis was evaluated in four studies. 
Our pooled R.R. showed no significant difference in 
open thyroidectomy compared to the endoscopic 

7. Permanent vocal cord paralysis: It was 
evaluated in two studies. Our pooled R.R. showed 
no significant difference in open thyroidectomy 

thyroidectomy. R.R. and 95% C.I.: 0.77 [0.15, 3.89], 
p = 0.75. The pooled studies were homogenous, 
with a Chi2-p-value of 0.55 and an I² value of 
0%. The forest plot for this outcome is shown in  
(Fig. 8).

thyroidectomy. R.R. and 95% C.I.: 0.94 [0.61, 1.47], 
p =0.8. The pooled studies were homogenous, with 
a Chi2-p-value of 0.62 and an I² value of 0%. The 
forest plot for this outcome is shown in (Fig. 9).

compared to the endoscopic thyroidectomy. R.R. 
and 95% C.I.: 0.13 [0.01, 3.11], p =0.2. The forest 
plot for this outcome is shown in (Fig. 10).

Fig 8: Forest plot for post-operative hematoma.

Fig 9: The forest plot for temporary vocal cord paralysis.
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8. Cosmetic satisfaction: Regarding cosmetic 
satisfaction, it was evaluated in three studies 
our meta-analysis showed that endoscopic 
thyroidectomy is superior to open thyroidectomy 
in cosmetic results, the pooled MD and 95%CI; 
7.05[13.23, 0.88], p-value=0.03. individually each 

Discussion 

Herein, we conducted a systematic review and 
meta-analysis to evaluate the surgical outcomes 
and safety of conventional open thyroidectomy (OT) 
versus endoscopic thyroidectomy (ET). Our analysis 
included seven studies 8_14 encompassing a total of 
1230 patients, with 775 cases of OT and 455 cases 
of ET. Key parameters analyzed included operative 
time, complication rates, cosmetic outcomes, 
and patient safety. By consolidating the available 
evidence, we aim to provide clear guidance for 
surgeons and patients in selecting the most suitable 
surgical approach tailored to individual needs and 
preferences.

Outcomes

1. Blood Loss

Blood loss during surgery was evaluated in two 
studies.11,12 included in this meta-analysis. A 
statistically significant reduction in blood loss was 
observed in the endoscopic thyroidectomy (ET) 

of our three studies was measured by different scale 
which was responsible for the major heterogeneity 
detected upon our meta-analysis I2 98% and 
chi-p 0.000001 random effect model was applied 
to overcome heterogeneity. (Fig. 11) represents 
forest plot for cosmetic satisfaction.

group compared to the open thyroidectomy (OT) 
group. The mean difference (MD) in blood loss 
between the groups was 1.29 ml, with a 95% 
confidence interval (CI) of [0.32, 2.25], yielding a 
p-value of 0.009, indicating statistical significance.

In more specific findings, Liu et al.11 reported 
significantly lower intraoperative blood loss in the 
ET group compared to the OT group. In contrast, Xu 
et al.12 found no significant difference in blood loss 
between the two procedures.

Moderate heterogeneity was noted among the 
pooled studies reporting this outcome, with an 
I² value of 66% and a Chi² p-value of <0.09, 
suggesting some variability in study results. Despite 
this heterogeneity, the findings support that ET is 
associated with lower intraoperative blood loss 
compared to OT.

Supporting these findings, Zhang et al.13, in a meta-
analysis of six trials involving 846 patients, reported 
a significant reduction in intraoperative blood loss 

Fig. 10: The forest plot for Permanent vocal cord paralysis...

Fig 11: The forest plot for cosmetic satisfaction.
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with ET (MD = -32.02; 95% CI: -36.92 to -27.12;  
P < 0.00001).

2. Operative time

Operative time was evaluated in four studies.10_12,14 
A statistically significant shorter operative time was 
observed in the open thyroidectomy (OT) group 
compared to the endoscopic thyroidectomy (ET) 
group. The meta-analysis showed a mean difference 
(MD) in operative time of 37.6 minutes, with a 95% 
confidence interval (CI) of [42.77, 32.44], and a 
p-value of <0.00001, indicating strong statistical 
significance.

Major heterogeneity was noted among the pooled 
studies for this outcome, with an I² value of 
82% and a Chi² p-value of <0.0008, suggesting 
substantial variability in the results. The forest plot 
for operative time further illustrates this variability.

The longer operative time for ET compared to 
OT can be attributed to several factors. First, ET 
involves more complex operative steps, starting from 
the visualization setup via the use of endoscopic 
camera to the port placement and then creation of 
the working space using endoscopic instruments. 
These instruments require more time for setup and 
maneuvering during surgery. Additionally, ET often 
requires more meticulous dissection and additional 
steps for tissue handling to avoid damage to 
surrounding structures, which further extends the 
time required. Finally, the learning curve associated 
with these minimally invasive techniques may 
contribute to longer operative times, particularly in 
the earlier stages of surgeon experience.

Supporting the current study, Gupta et al.15, in a 
meta-analysis of 19 trials, found that the operative 
time for ET was significantly longer than for the OT 
approach.

Moreover, Wang et al.16 in their meta-analysis 
found that the ET group had a significantly longer 
operative time compared to the OT group, with a 
WMD of 66.09 minutes (95% CI: 35.22–96.96; P < 
0.0001).

3. Post-operative pain

Post-operative pain was evaluated in two studies.11,12 
The pooled mean difference (MD) showed no 
significant difference between open thyroidectomy 
(OT) and endoscopic thyroidectomy (ET). The MD 
was 0.21, with a 95% confidence interval (CI) of 
[0.77, 0.35], and a p-value of 0.47, indicating that 
the difference in pain levels between the two groups 
was not statistically significant.

The studies included in this analysis were 
homogeneous, as evidenced by a Chi² p-value of 
0.98 and an I² value of 0%, suggesting minimal 

variability in the results.

In contrast, Oh et al.17 in their meta-analysis 
reported that the ET group had significantly lower 
pain scores on postoperative day 1, with a weighted 
mean difference (WMD) of −1.41 (95% CI: −2.79, 
−0.03; P = 0.04) compared to the OT group. The 
differences in the results of the studies reflect how 
various factors, such as study design, timing of pain 
assessments, sample size, and postoperative care, 
can influence the findings in meta-analyses.

4. Hospital stay

Hospital stay was evaluated in four studies.10_12,14 

The pooled mean difference (MD) showed no 
significant difference between open thyroidectomy 
(OT) and endoscopic thyroidectomy (ET). The MD 
was 0.1 days, with a 95% confidence interval (CI) 
of [0.41, 0.2], and a p-value of 0.5, indicating that 
the length of hospital stay was similar between the 
two groups.

However, the pooled studies demonstrated major 
heterogeneity, with a Chi² p-value of <0.03 and an 
I² value of 68%, suggesting considerable variability 
in the results across the studies.

Complications

1. Post-operative hematoma

In this meta-analysis, post-operative hematoma was 
assessed by pooling data from two studies.11,14 which 
revealed no significant difference between open 
thyroidectomy (OT) and endoscopic thyroidectomy 
(ET) in terms of the incidence of post-operative 
hematoma. The relative risk (RR) was 0.77 (95% 
CI: 0.15, 3.89) with a p-value of 0.75, indicating 
that the likelihood of developing a post-operative 
hematoma is similar between the two surgical 
approaches. Moreover, the homogeneity of the 
studies was supported by a Chi² p-value of 0.55 and 
an I² value of 0%, which suggests no substantial 
variability in the results across the studies.

The lack of significant differences in hematoma rates 
is supported by the existing literature. For instance, 
Oh et al.17 found comparable hematoma incidences 
between ET and OT, reinforcing the notion that 
both surgical approaches are equally effective in 
preventing this complication. Similarly, Wang et al.16 
reported no significant differences between the two 
methods in terms of hematoma risk, although their 
results approached statistical significance. Likewise, 
Jasaitis et al.9 and Gupta et al.15 both observed no 
statistically significant differences in hematoma 
rates between ET and OT.

2. Vocal cord paralysis 

Temporary vocal cord paralysis was evaluated in four 
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studies.10,13 The pooled relative risk (RR) analysis 
showed no significant difference between open 
thyroidectomy (OT) and endoscopic thyroidectomy 
(ET), with an RR of 0.94 (95% CI: 0.61, 1.47) and 
a p-value of 0.8. This indicates that the rate of 
temporary vocal cord paralysis is similar for both 
surgical approaches. The studies included in this 
analysis were homogeneous, as evidenced by a Chi² 
p-value of 0.62 and an I² value of 0%, indicating 
minimal variability in the results. 

3. Cosmetic satisfaction

Cosmesis was evaluated in three studies10,13,14, 
our meta-analysis showed that endoscopic 
thyroidectomy was superior to open thyroidectomy 
in cosmetic results. The pooled MD and 95%CI; 
7.05[13.23, 0.88], p-value=0.03. individually each 
of our three studies was measured by different scale 
which was responsible for the major heterogeneity 
detected upon our meta-analysis I2 98% and chi-p 
0.000001 random effect model was applied to 
overcome heterogeneity.

Supporting these findings, Zhang et al.13 
demonstrated in their meta-analysis that ET 
was associated with significantly better cosmetic 
satisfaction (OR = 38.92; 95% CI: [17.40, 87.06]; 
p < 0.00001) than OT. Similarly, Jiang et al.18 in a 
systematic review and meta-analysis based on 5,664 
cases from 20 publications, found that ET yielded 
higher cosmetic satisfaction compared to OT (WMD 
= 1.73; p < 0.05). These consistent findings across 
multiple studies reinforce the superior cosmetic 
outcomes associated with ET and highlight its 
value in achieving patient satisfaction and improved 
quality of life.

Conclusion

Our findings suggest that ET offers significant 
advantages in cosmetic outcomes and reduced 
intraoperative blood loss, making it an appealing 
choice for patients prioritizing aesthetic results. 
However, OT remains the gold-standard procedure 
due to its shorter operative time, simplicity, and 
widespread availability.
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