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Background: For patients with recurrent thyroid cancer, traditional open re-operative surgeries often
leave conspicuous cervical scars, significantly impacting patients’ long-term quality of life. The potential for
robotic surgery to enhance the aesthetic outcomes of re-operative surgery and improve the quality of life for
these patients has rarely been studied. This study aimed to assess the feasibility and effectiveness of robotic
reoperation for recurrent thyroid cancer following initial surgery, offering a viable surgical alternative
tailored to patients with heightened aesthetic concerns.

Methods: We conducted a retrospective analysis of patients with recurrent thyroid cancer who underwent
robotic reoperation via the bilateral axillo-breast approach (BABA) at the 960th Hospital of People’s
Liberation Army between September 2018 and March 2024. The study design involved a comprehensive
review of clinical data, including patient demographics, surgical outcomes, and postoperative complications.
Results: A cohort of 24 patients (18 females, 6 males) with a mean age of 34.13x10.06 years successfully
underwent robotic BABA reoperation without conversion to open surgery. Two patients underwent
completion total thyroidectomy (CTT) with central neck node dissection (CND), four underwent CTT
with lateral neck dissection (LND), and the remaining 18 patients received LND alone. Histopathological
examination revealed papillary thyroid carcinoma (PTC) in 23 patients and medullary thyroid carcinoma
(MTC) in one patient. The mean number of lymph nodes retrieved from LND was 14.21+12.30,
with 2.74£2.64 nodes harboring metastases. Postoperative complications were transient, including
hypoparathyroidism in four patients and temporary vocal cord palsy in one patient, with no permanent
complications reported. During an average follow-up period of 29.71£19.29 months, no recurrences were
detected. Cosmetic satisfaction was assessed and yielded a median satisfaction score of 9.2.

Conclusions: Robotic BABA reoperation emerges as a feasible and safe surgical modality for managing

recurrent thyroid cancer, offering effective treatment while catering to patients’ high aesthetic demands.
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Introduction

In recent decades, the incidence of thyroid cancer has
rapidly increased worldwide, ranking as one of the fastest-
growing malignancies and currently the fifth most prevalent
among women (1). Despite the generally favorable
prognosis following initial thyroid cancer surgery, a
substantial proportion of patients, estimated to be between
3.87% and 28% (2-5), experience local lymph node
metastasis and recurrence, necessitating reoperation (6).
Traditional open re-operative surgeries often leave
conspicuous cervical scars, significantly impacting patients’
long-term quality of life.

Robotic thyroidectomy has emerged as a viable
therapeutic option for early-stage thyroid cancer,
demonstrating oncologic outcomes comparable to open
surgery while offering superior cosmetic outcomes
postoperatively (7-9). This approach has garnered
widespread acceptance among patients and surgeons
worldwide due to its advantages (10,11). With advancing
surgical techniques and accumulating experience, the
indications for robotic surgery are steadily expanding to
encompass more complex surgical scenarios. However,
the history of neck surgery has traditionally been viewed a
contraindication for robotic thyroid surgery.

Highlight box

Key findings

* Robotic bilateral axillo-breast approach (BABA) reoperation
emerges as a feasible and safe surgical modality for managing
recurrent thyroid cancer, offering effective treatment while
catering to patients’ high aesthetic demands.

What is known and what is new?

* Despite the generally favorable prognosis following initial thyroid
cancer surgery, a substantial proportion of patients, estimated to be
between 3.87% and 28%, experience local lymph node metastasis
and recurrence, necessitating reoperation.

* The potential for robotic surgery to enhance the aesthetic
outcomes of re-operative surgery and improve the quality of life
for these patients is an area that has rarely been studied.

What is the implication, and what should change now?

* Robotic reoperation via the BABA is proven to be safe and
feasible, achieving comparable surgical outcomes to open surgery,
while offering superior postoperative cosmetic effects, making
it particularly suitable for thyroid cancer patients with local
recurrence or metastasis who have strong aesthetic needs, offering
them a viable and attractive alternative to traditional open surgery.
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Young patients who experience recurrent thyroid cancer
after initial surgery, particularly those who underwent
procedures such as endoscopic or robotic surgery, place a
high value on the cosmetic appearance of surgical scars.
The potential for robotic surgery to enhance the aesthetic
outcomes of re-operative surgery and improve the quality
of life for these patients is an area that has rarely been
understudied (12). Therefore, in this study, we conducted
a retrospective analysis of clinical data from patients who
underwent robotic re-operative thyroidectomy at our center,
aiming to explore the feasibility and safety of applying
robotic surgery in the context of thyroid reoperation.
We present this article in accordance with the STROBE
reporting checklist (available at https://gs.amegroups.com/
article/view/10.21037/gs-24-477/rc).

Methods
Patients

A retrospective analysis was undertaken of the case data
pertaining to 24 patients who underwent reoperation with
the aid of the Da Vinci robotic system at the 960th Hospital
of the People’s Liberation Army, owing to residual thyroid
cancer or recurrence of local lymph node metastasis,
spanning from September 2018 to March 2024. The study
was conducted in accordance with the Declaration of
Helsinki (as revised in 2013). Prior to their inclusion in the
study, all patients provided their written informed consent.
Furthermore, the research was granted approval by the
Institutional Review Board of the 960th Hospital of the
People’s Liberation Army, ensuring adherence to ethical
principles and standards (No. 20190606) and registered
with Clinical Trials.gov (No. NCT02768753).

Preoperative assessment and preparation

Before surgery, a neck ultrasound (US) examination
accompanied by fine-needle aspiration (FNA) guided
by US was conducted to evaluate thyroid nodules. For
patients with suspicious cervical lymph nodes, an US-
guided FNA combined with thyroglobulin (Tg) washout
fluid analysis was conducted to confirm the presence of
metastatic disease. In cases where lymph nodes were located
in unusual positions or were sporadic, preoperative US-
guided nano-carbon staining and localization techniques
were employed to facilitate accurate identification and
resection during surgery. To assess the location, size, and
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anatomical relationship of lymph nodes with adjacent
tissues, a contrast-enhanced computed tomography (CT)
scan of the neck was performed. Where necessary, three-
dimensional imaging was also utilized for enhanced
visualization. Pulmonary CT scans were carried out to
detect any metastases in the lungs or mediastinal lymph
nodes. Additionally, an electronic laryngoscopy examination
was done to evaluate the functionality of the recurrent
laryngeal nerve (RLN).

All patients were thoroughly informed of the merits and
drawbacks associated with both robotic and open surgical
procedures, enabling them to make an informed decision
based on their individual preferences. For inclusion in
robotic re-operative surgery, patients must have a history
of prior thyroidectomy (lobectomy or total thyroidectomy),
exhibit radiographic or cytological evidence of recurrent
thyroid nodules or lymph nodes, and undergo preoperative
evaluation confirming that the lesion does not compromise
the RLN, trachea, esophagus, common carotid artery, or
internal jugular vein.

Surgical techniques

Following successful endotracheal intubation and the
induction of general anesthesia, the patient was positioned
supine with the head tilted backwards to fully expose the
neck. For patients undergoing open surgery as the first
procedure, four minimal incisions were strategically placed
within the bilateral axillary creases and areolar margins.
For those with a history of prior bilateral axillary areolar
approach, the existing incisions were reused to minimize
scarring. Alternatively, for individuals who had previously
undergone endoscopic areola surgery, two additional
incisions were made in the axillary creases. Upon cannula
insertion, the robotic surgical system was connected, with
intraoperative CO, gas pressure maintained at 5 mmHg
(1 mmHg =0.133 kPa) and a flow rate set to 15 L/min to
ensure optimal surgical conditions.

The surgical techniques employed for reoperations,
such as thyroid lobectomy, central compartment dissection,
or lateral neck lymph node dissection—which were not
addressed during the initial surgery—closely adhered to our
previously established protocols (13). The extent of LND
includes dissection of levels 11, III, IV, and Vb lymph nodes.
Notably, in the context of re-operative central lymph node
dissection, the traditional midline approach was eschewed.
Instead, an innovative route was taken along the interval
separating the sternocleidomastoid and strap muscles,
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allowing for lateral retraction of the thyrohyoid and
sternothyroid muscles towards the trachea, thereby exposing
the tracheoesophageal groove. With the aid of a nerve
monitoring system, the RLN was meticulously identified
and dissected, while utmost care was taken to preserve the
parathyroid glands. Subsequently, preoperatively localized
lymph nodes and their surrounding lymphatic fatty tissue
were en bloc excised. In scenarios where recurrences or
tumor remnants were encountered within the initial surgical
site, marked by extensive scar adhesions, preoperative
dye localization was utilized to guide access to the tumor
area, with caution exercised to avoid regions dissected
during the primary surgery. To gain access to the tumor,
the surrounding muscular fibers were delicately dissected.
Here, regional lymph node resection was performed
en bloc, as opposed to individual node excision, to ensure
comprehensive removal. Finally, all specimens were
extracted via the right axillary route, followed by thorough
irrigation of the surgical field with distilled water, and
subsequent closure of the incision.

Data collection and outcomes

A retrospective analysis was undertaken, encompassing
clinical baseline parameters (age, gender), initial
surgical approach, surgical extent, pathological features,
postoperative complications, and treatment outcomes.
Routinely, postoperative day 1 measurements of parathyroid
hormone (PTH) and blood calcium levels were performed.
Transient hypoparathyroidism was diagnosed when serum
PTH fell <15 pg/mL or blood calcium <2.25 mmol/L, with
spontaneous normalization within 6 months. Postoperative
hoarseness or vocal cord paralysis indicated transient RLN
injury. Persistence of these symptoms beyond 6 months
without improvement led to a diagnosis of permanent
RLN injury. Patients underwent follow-up via telephone or
outpatient clinic visits, with regular assessments of thyroid
function, Tg levels, and thyroid US. To assess postoperative
cosmetic satisfaction, a patient satisfaction score was
employed, ranging from 0 (unsatisfactory) to 10 (most
satisfactory) 3 months after surgery.

Statistical analysis

Statistical analyses were performed using SPSS version
26.0 (IBM Corp., Armonk, NY, USA). Continuous
variables that fit the normal distribution were expressed
as the mean + standard deviation (SD), otherwise as the
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Table 1 Clinical baseline characteristics of re-do robotic operation

(n=24)

Characteristics Values
Age (years) 34.13+10.06
Male: female 6:18
Initial surgical method (COT: RT: ET) 10 (41.67):
12 (50.00): 2 (8.33)

Initial operation hospital (the 960th Hospital 20 (83.33):
of People’s Liberation Army: others) 4 (16.67)
Extent of initial surgical procedure

UT + CND 1(4.17)

NTT + CND 5 (20.83)

NTT + LND 1(4.17)

TT + CND 5 (20.83)

TT + LND 12 (50.00)
Time to recurrence (months)

UT + CND' 79

NTT + CND 46 [37, 125]

NTT + LND' 11

TT + CND 20 [7.5, 62]

TT + LND 10 [4.25, 25.75]
Extent of 2™ surgery

CTT + CND 2(8.33)

CTT + LND 4 (16.67)

Only LND 18 (75.00)
Operative time (min)

CTT + CND 160+91.92

CTT + LND 243.75+83.07

Only LND 175.44+47.02

Postoperative hospital stays (days)

CTT + CND 8.5[8, 9]
CTT + LND 7.5(7,9]
Only LND 109, 12]

Values are presented as mean = SD, number, number (%),
or median [IQR]. f, means the sample size of 1, only a single
value is provided. CND, central neck node dissection; COT,
conventional open thyroidectomy; CTT, completion total
thyroidectomy; ET, endoscopic thyroidectomy; IQR, interquartile
range; LND, lateral neck node dissection; NTT, near-total
thyroidectomy; RT, robotic thyroidectomy; SD, standard
deviation; TT, total thyroidectomy; UT, unilateral thyroidectomy.
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median [interquartile range (IQR)]. Meanwhile, categorical
variables were reported as counts with percentages.

Results
Clinical characteristics

The clinical baseline characteristics of the 24 patients who
underwent robotic reoperations are detailed in Table 1. With
an average age of 34.13+10.06 years (ranging from 22 to 51),
the cohort comprised 6 males and 18 females. Regarding
their initial surgical procedures, 41.67% underwent
conventional open thyroidectomy, 50% underwent robotic
bilateral axillo-breast approach (BABA) thyroidectomy, and
8.33% opted for endoscopic thyroidectomy via the areola
approach. Notably, 20 patients had their initial surgeries
performed at the 960th Hospital of People’s Liberation
Army, while the remaining four underwent surgery at other
hospitals.

Regarding the extent of initial operation, one patient
underwent unilateral thyroidectomy (UT) with central
neck node dissection (CND), five received near-total
thyroidectomy (NTT) with CND, and one underwent NTT
with lateral neck dissection (LND). Additionally, 17 patients
underwent total thyroidectomy, with five of them receiving
CND and the remainder undergoing LND. The median
disease-free duration among these patients was 17.5 months.

Surgical extent and outcomes

All 24 patients underwent robotic re-operative surgery
successfully, without any conversions to open surgery.
Specifically, two patients underwent completion total
thyroidectomy (CTT) with CND, requiring 95 minutes
and 225 minutes, respectively. Another four patients
underwent CTT with LND, with an average operative
time of 243.75+83.07 minutes. The remaining 18 patients
underwent LND, with an average operative time of
175.44+47.02 minutes. Regarding postoperative stays, the
patient who underwent CTT and CND stayed for 8.5 days,
while those who underwent CTT and LND stayed for
median 7.5 days. Patients who underwent only LND had a
median stay of 10 days.

Table 2 summarizes the postoperative complications of
the robotic reoperation. Four patients experienced transient
hypoparathyroidism, and one case had transient RLN
injury. Notably, no cases of permanent hypoparathyroidism
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Table 2 Postoperative complications of re-do robotic operation

(n=24)

Characteristics Values
Transient hypoparathyroidism 4
Permanent hypoparathyroidism 0
Chyle leakage 0
RLN injury 1

167

Table 4 Treatment outcomes of re-do robotic operation (n=24)

Characteristics Values
I"*" therapy 22 (91.67)
Tg <1.0 ng/mL under stimulated 15 (62.50)
conditions

Follow-up time (months) 29.71+19.29
Aesthetic score 9.2 [8.9,9.3]

Values are presented as number. RLN, recurrent laryngeal nerve.

Table 3 Baseline pathological characteristics of re-do robotic
operation (n=24)

Characteristics Values
Pathology

Papillary carcinoma 23

Medullary carcinoma 1
Tumor size (cm) 0.85+0.34
N classification

NO 4

Nia 3

N1b 17
Retrieved LNs

CND 6.5[4, 9]

LND 14.21+12.30
Metastatic LNs

CND 0[0,0]

LND 2.74+2.64

Values are presented as number, mean + SD, or median [IQR].
CND, central neck node dissection; IQR, interquartile range;
LND, lateral neck node dissection; LNs, lymph nodes; SD,
standard deviation.

or RLN injury, chyle leakage, wound infection, or Horner’s
syndrome were reported.

Pathological characteristics

Table 3 summarizes the baseline pathological characteristics
of the robotic reoperations. Among the 24 patients, 23 were
diagnosed with papillary thyroid carcinoma (PTC), and
one with medullary thyroid carcinoma (MTC). The mean
tumor size was 0.85+0.34 cm. Regarding lymph node status,

© AME Publishing Company.

Values are presented as number (%), mean = SD, or median
[IQR]. IQR, interquartile range; SD, standard deviation; Tg,
thyroglobulin.

four patients were classified as NO, three as Nla, and 17
as N1b. Notably, two patients underwent CND, resulting
in the retrieval of 4 and 9 lymph nodes, respectively, none
of which were metastatic. Furthermore, an average of
14.21+12.30 lymph nodes were retrieved from the lateral
neck, with 2.74+2.64 LNs being metastatic.

Follow-up results

A total of 22 patients underwent radioactive iodine (RAI)
treatment, and none of them demonstrated any abnormal
uptake on the diagnostic whole-body scan (1able 4). Prior
to RAI therapy, 15 patients (62.5%) had Tg levels below
1 ng/mL under stimulated conditions. Over an average
follow-up period of 29.71£19.29 months, no recurrence
was detected in any of the patients. All the patients were
satisfied with the esthetic score 3 months post-surgery, with
a median satisfaction score of 9.2.

Discussion

To the best of our knowledge, this represents the first
case series to document the use of robotic reoperation via
a BABA for locoregional recurrent thyroid cancer. Our
findings suggest that robotic reoperation utilizing the
BABA offers excellent cosmetic outcomes and oncologic
results that are comparable to those of open surgery.
Consequently, we propose that this approach can serve as
a viable alternative to conventional open procedures for
carefully selected patients with locally recurrent thyroid
cancer, regardless of the initial surgical method employed.
Surgery remains the cornerstone of thyroid cancer
management, with a majority of patients experiencing
favorable outcomes post-operatively (6). However,
research indicates that recurrence or metastasis may occur
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in 3.87% to 28% of patients, necessitating a secondary
surgical intervention (14-16). Traditional open surgery,
while effective, often leaves conspicuous scars on the neck,
which can adversely affect patients’ psychological well-
being and social functioning (17,18). Notably, thyroid
cancer disproportionately affects young females, many
of whom have had their initial surgeries conducted
using endoscopic or robotic methods, thereby fostering
heightened expectations for postoperative cosmetic
outcomes. Consequently, there is an urgent need for extra-
cervical approaches that prioritize cosmetic results for
this patient cohort, with profound societal implications.
By minimizing surgical trauma and catering to patients’
aesthetic aspirations, this surgical technique not only
improves physical outcomes but also enhances their overall
quality of life.

The challenges posed by scar adhesion and anatomical
alterations following initial thyroid surgery often render
subsequent surgeries exceedingly complex, frequently
disqualifying them from consideration for minimally
invasive thyroid surgery. Consequently, there has been a
scarcity of research investigating the viability of robotic
or endoscopic reoperations for thyroid cancer. Notably, a
study by Kim et 4/. in 2022 reported on 65 robotic thyroid
reoperations via the axillary approach, underscoring its
safety and feasibility (12). Nevertheless, a significant
portion of these patients had undergone their initial surgery
through the axillary approach. For patients who underwent
their first surgery through BABA or anterior chest
approach, reoperation via the axillary approach necessitates
an additional 6-7 cm incision in the axilla, which may not
be the optimal choice. In such cases, adopting the BABA
for the second surgery could be a more suitable solution.
To date, there have been no published reports on robotic
thyroid reoperations performed exclusively via the BABA.
Our team, with a rich history of conducting robotic thyroid
surgeries via the BABA since February 2014, has gradually
ventured into exploring robotic reoperations (13,19,20).
Our current study marks the first to demonstrate the safety
and feasibility of robotic thyroid reoperations via the
BABA, particularly for patients with a history of endoscopic
or robotic thyroid surgeries through the anterior chest
approach or BABA. This discovery presents an innovative
surgical approach for such patients, aiming to minimize
additional scarring and optimize cosmetic outcomes.

The adoption of robot-assisted thyroid reoperation via
the BABA introduces several compelling benefits. Firstly,
the BABA has emerged as a widely accepted approach for
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robotic thyroidectomy, with a robust body of research
demonstrating its comparable oncologic outcomes to
traditional open surgery in managing benign or early-stage
thyroid cancer across various patient populations, including
children and adults (8,20-22). This approach not only offers
exceptional postoperative cosmetic results but also aligns
with the preferences of both patients and surgeons alike.
Its advantages stem from the high-definition, magnified
surgical field, coupled with the flexibility and precision
of the robotic instrumentation, which enable surgeons to
perform delicate manipulations with minimal trauma, while
effectively preserving RLN and parathyroid functions.
Secondly, the BABA provides a surgical field similar to
open surgery, enabling surgeons to replicate their open
surgery experience and techniques, thereby shortening
the learning curve, facilitating a smoother transition to
robotic thyroidectomy. Thirdly, the BABA facilitates
comprehensive surgical procedures, including total
thyroidectomy and bilateral central and LND. In contrast,
the transaxillary approach can be limiting in its ability
to perform contralateral thyroidectomy or LND, often
necessitating an additional incision in the contralateral
axilla, which can increase surgical trauma. Lastly, the
BABA offers a significant improvement over open surgery
in terms of cosmetic outcomes. By completely eliminating
postoperative neck scars, this approach enhances patients’
physical appearance and long-term quality of life, providing
a psychological benefit.

Regardless of the initial surgical method—open,
endoscopic, or robotic—robotic reoperation utilizing the
BABA can be successfully executed. This study encompassed
a cohort comprising 10 patients who underwent open
surgery, two who underwent endoscopic surgery via an
anterior chest approach, and 12 who underwent robotic
surgery via the BABA. For those patients who initially
underwent open surgery and subsequently required LND
during a subsequent surgical intervention, traditional open
surgery would typically have entailed extending the initial
incision by 12-15 cm to ensure optimal exposure and
manipulation. However, these patients opted for the BABA
approach, aiming to minimize the length of the surgical
incision and attain more favorable cosmetic results.

The challenges posed by reoperation largely stem
from scar adhesion within the surgical field, arising from
the initial surgery. This obscures anatomical planes and
boundaries, complicates dissection, heightens bleeding
risks, and escalates the danger of vital organ damage.
As such, robotic thyroidectomy for secondary surgeries
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necessitates the expertise of skilled surgeons and adherence
to the following critical procedural steps: (I) conduct a
comprehensive preoperative evaluation, encompassing
FNA biopsy of suspicious thyroid nodules and cervical
lymph nodes to validate tumor recurrence or metastasis,
thereby ensuring surgical justification. (II) Udlize US, CT,
and other imaging modalities to comprehensively assess
tumor location, size, and its anatomical relationships with
adjacent vessels and organs. Preoperative US-guided dye
marking of metastatic lymph nodes can curtail unnecessary
intraoperative exploration and dissection. (IIT) Obtain
detailed information on the first surgery, focusing on the
surgical approach, extent, and especially the status of RLN
and parathyroid gland protection, as well as any parathyroid
auto-transplantation performed. This is paramount for
devising an appropriate surgical strategy. (IV) Allow at least
three months between surgeries to mitigate scar adhesion,
facilitating easier intraoperative dissection and separation
(23,24). (V) Commence dissection from less adhered areas,
gradually progressing to more adhered regions. Adhere
strictly to standard lymph node dissection protocols,
aiming for en bloc tumor resection to avoid non-standard
techniques. (VI) Employ intraoperative nerve monitoring
to safeguard the RLN, minimizing the risk of injury.
(VII) In cases where severe adhesion hinders adequate
dissection or complete tumor resection, promptly convert
to open surgery to ensure surgical safety and complete
tumor eradication. All 24 cases of robotic re-operative
thyroidectomy were successfully concluded and followed
by RAI treatment. With an average follow-up of about
30 months, no instances of tumor recurrence or metastasis
were observed. Furthermore, 62.5% of patients achieved
a postoperative T'g level of <1 ng/mL, underscoring the
oncological safety of our robotic re-operative thyroidectomy
approach.

In our study, the occurrence of major complications
associated with robotic reoperations was found to be
commensurate with those reported in open surgery.
Specifically, we documented a single case of temporary RLN
injuries and four cases of temporary hypoparathyroidism,
mirroring the 4.55-21.21% incidence range documented
in the literature for such complications during open redo
procedures (25-27). Notably, we did not encounter any
instances of permanent complications, lymphatic leakage,
nor postoperative infections. Furthermore, the duration of
hospital stays was comparable to those reported for open
surgical interventions (28,29), reinforcing the safety and
feasibility of robotic re-operative thyroidectomy. It is crucial
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to emphasize that robotic reoperations are inherently
intricate procedures, underscoring the importance of
surgeons possessing extensive operative expertise to
guarantee both the safety and efficacy of these procedures.
There are some shortcomings in this study. First, the
sample size remains relatively modest, and further expansion
of the cohort is needed. Second, there is no control study
with open surgery, mainly due to the inherent variability in
the scope of re-operative surgeries, which poses significant
challenges for designing controlled trials. We will conduct
large-scale, prospective controlled studies in future research,
and extend the follow-up period to fully demonstrate the
feasibility and effectiveness of robotic reoperation.

Conclusions

In summary, robotic reoperation via the BABA is proven to
be safe and feasible, achieving comparable surgical outcomes
to open surgery, while offering superior postoperative
cosmetic effects, making it particularly suitable for thyroid
cancer patients with local recurrence or metastasis who
have strong aesthetic needs, offering them a viable and
attractive alternative to traditional open surgery. Our study
underscores the efficacy of this approach, providing a
valuable option for this specific patient population.
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