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Introduction

In 2014, the initial attempt to perform a transoral thyroid/
parathyroidectomy used a sublingual approach, which was 
promptly forbidden due to complications and injury to 
the floor of the mouth (1-3). The following attempt which 
used a 2.5 cm single vestibular incision in the transoral 
video-assisted neck surgery (TOVANS) technique, was 

associated with a significant risk of mental nerve injury (4). 
Eventually, in 2016, the transoral endoscopic thyroidectomy 
vestibular approach (TOETVA) was developed without any 
major complications (5,6). Since then, TOETVA has been 
adopted globally, not only because of its safety equivalent 
to conventional open thyroidectomy but also because it 
overcame the limitations of earlier remote assessment 
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modalities including shortened dissected surgical tracts, a 
more familiar surgical view, and patient satisfaction with the 
ideal aesthetic outcomes (5-12).

Aside from the potential complications in remote 
access thyroidectomy such as flap injury, vascular injury, 
hematoma, recurrent laryngeal nerve palsy or injury, trachea 
injury, and hypoparathyroidism, however, there were 
extremely rare late complication such as the subcutaneous 
thyroid tissue implantation (10,12).

Subcutaneous thyroid tissue implantation or seeding of 

benign thyroid tumor could be occurred from 1 year up to 
26 years after thyroidectomy following conventional open 
surgery or remoted access approach (13-18). There have 
been 5 reports of subcutaneous implantation in remote access 
thyroid surgery occurring between 3 and 8 years after surgery 
while four of these were transaxillary approach and the 
other was transcervical endoscopic approach (14,15,19,20). 
However, the benign subcutaneous implantation has still 
never been reported in TOETVA technique. We present 
this article in accordance with the CARE reporting 
checklist (available at https://acr.amegroups.com/article/
view/10.21037/acr-24-15/rc).

Case presentation

A 28-year-old female had previously undergone right 
lobe TOETVA 4 years prior to her arrival [2018] due to a 
right thyroid nodule measuring 3.1 cm × 2.4 cm × 1.7 cm.  
The operation was successful without intraoperative 
complication. However, the retrieval bag was accidentally 
torn during extracting the specimen. We utilized a medical-
grade polypropylene bag for retrieval. Upon discovering 
the tear, we carefully reinserted the specimen and proceeded 
with extraction using another retrieval bag. Following the 
extraction, we meticulously removed any remaining visible 
thyroid tissue and irrigated the surgical field with 1 liter 
of hypo-osmolar fluid to minimize the leftover tissue. 
However, there still remained a possibility of goiter cells 
seeding throughout the surgical field.

The pathological report was a nodular goiter with cystic 
degeneration, in which the capsule had been previously 
ruptured. After the surgical procedure had been performed, 
the patient had a regular follow-up for 6 months without 
further complications.

Two years after the surgery [2020], the patient started 
to feel small nodules on her left submandibular area. 
Eventually, 4 years after the initial surgery [2022], she 
decided to visit our surgical department after the nodule 
grew bigger and could be seen from the external surface. 
She had two moveable, round, firm-consistency nodules 
located in the left submandibular area, measuring 1 
and 1.5 cm, and two small nodules, measuring 0.5 cm, 
located in the right submandibular area (Figures 1-3). The 
sonography showed multiple nodules up to 1.5 cm along the 
submandibular area (Figures 4,5), while the cytology reports 
were benign thyroidal tissues. Thyroid function tests showed 
euthyroid [free triiodothyronine (FT3), 2.610 pg/mL; free 
thyroxine (FT4), 0.91 ng/dL; thyroid stimulating hormone 

Highlight box

Key findings
• Thyroid tissue spillage while extracting thyroid specimen from 

vestibular incision could result in subcutaneous thyroid tissue 
implantation or seeding benign thyroid tumor.

What is known and what is new?
• Transoral endoscopic thyroidectomy vestibular approach 

(TOETVA) was approved for its safety equivalence to open 
traditional thyroidectomy.

• Intracorporeal thyroid tissue breakage and spillage should always 
be aware while performing TOETVA to prevent the thyroid tissue 
implantation.

What is the implication, and what should change now?
• Awareness of tissue damage and spillage is essential throughout 

the entire TOETVA procedure, including ensuring that the 
specimen remains securely within the retrieval bag during 
extraction. The risks of tissue rupture, potential misinterpretation, 
and the necessity of an additional incision, such as the axillary 
or submandibular incision, should be thoroughly discussed with 
patients presenting with large nodules.

Figure 1 Left submandibular nodule (see the black arrow). The 
image is published with the patient’s consent.
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(TSH), 2.232 mIU/L].
Therefore, the patient underwent an open excision 

of the bilateral cervical nodule under general anesthesia, 
with intraoperative ultrasonography performed to assess 

the existing remaining thyroid nodule. The intraoperative 
findings showed three left submandibular nodules sized 
0.5, 1, and 1.5 cm beneath the platysma and two right 
submandibular nodules sized 0.5 and 0.5 cm beneath the 
right thyrohyoid muscle (Figure 6). The operation was 
performed without any complication, and the pathological 
results were shown as nodular hyperplasia. At the 6-month 
follow-up after surgery, ultrasonography revealed no nodule 
recurrence.

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or national 
research committee(s) and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

Discussion

Based on previous literature, hypotheses for the recurrence 

Figure 2 Right submandibular nodule (see the black arrow). The 
image is published with the patient’s consent.

Figure 3 Physical examination. The image is published with the 
patient’s consent.

Figure 4 1 cm nodule located in left submandibular area (see the 
white arrow). D1, nodule’s width; D2, nodule’s height.

Figure 5 0.5 cm nodule located in left submandibular area (see the 
white arrow). D1, nodule’s width; D2, nodule’s height.
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of tumors along the surgical tract, whether benign or 
malignant, encompass various factors, including the 
potential rupture of a nodule during surgical manipulation, 
which could result in the implantation of tumor cells, 
the repeated minor trauma inflicted by rigid endoscopic 
instruments during surgery might prompt the exfoliation 
of cells from the tumor, and the “chimney effect”, where 
insufflation gas leaks through port sites, possibly carrying 
tumor cells along the surgical path (13,21-24).

However, in this scenario, the presence of implanted 
nodules is clarified as a result of tissue spillage that occurred 
while extracting the specimen through the vestibular 
incision. Consequently, fragments of the nodules were 
left in the vicinity of the port insertion sites, possibly 
remaining undetectable or inaccessible for removal during 
the procedure. Additionally, we attempt to rinse with 
hypo-osmolar fluid to facilitate the swelling and rupture 
of exfoliated cells in a hypo-osmolar environment before 
concluding the procedure (15).

Another major concern involves optimizing the nodule 
size criteria for performing TOETVA without interfering 
pathological interpretation. In our experience, patients with 
a smaller jaw and more prominent chin were associated 
with difficulty in tissue removal. According to our current 
protocol, we routinely extend the vestibular incision to 
20–25 mm, which aligns with the consideration that mental 
foramens are located between the mandibular canine and 
the first molar. Extending the incision to this length may 
help with tissue extraction without causing mental nerve 
damage, particularly in patients with wider intercanine 
distances (25).

For benign nodules meeting specific criteria, such as 
oval shape, soft or spongy consistency, a diameter not 
exceeding 5 cm, extraction through this incision is feasible. 
Otherwise, the specimen would be extracted through a 
separate axillary incision. Additionally, we consider partially 
cutting the larger nodule within the retrieval bag for easier 
tissue extraction and repair the capsule before sending the 
specimen to the pathologist.

In cases of malignancy, we observed that the tissue 
tends to be notably firm and dense, making it challenging 
to extract the specimen through a smaller vestibular 
incision. Moreover, there is a concerning risk of tumor 
spillage below the jaw, potentially necessitating subsequent 
major surgery (23,26). To mitigate these risks, we adhered 
strictly to the findings of prior studies, which indicated 
that nodules smaller than 20 mm could be safely removed 
from a vestibular incision without causing mental nerve 

injury or specimen fracture, achieving a specificity rate of 
100% (27). However, in instances where patients insist on 
undergoing TOETVA for cancerous nodules measuring 
2–3 centimeters, we engage in thorough discussions 
regarding the associated risks including the potential for 
tumor rupture during specimen extraction, the challenge of 
accurately interpreting tumor margins, and the likelihood 
of requiring additional incisions for specimen extraction.

Furthermore, not only intracorporeal tissue breakages 
could result in tissue spillage but also potentially 
compromising the pathological results in doubtful nodules, 
such as those classified as Bethesda III/IV, which reported 
up to 40% malignancy potential (28). Various methods 
for extracting larger nodules, such as separated transaxilla 
incision, retroauricular facelift approach, or submandibular 
incision, have been discussed and require thorough 
evaluation, especially in cases of Bethesda III/IV tumors (29).

Even though there were no absolute guidelines or 
contraindications for patient selection in TOETVA, an 
awareness of tissue breakage and spillage should always be 
taken into consideration. The optimal case selection for 
vestibular removal, which would reduce complications and 
misinterpretation of pathological outcomes, still required 
additional research.

Conclusions

Throughout the entire TOETVA procedure, meticulous 
dissection should be conducted to maintain awareness of 
tissue damage and spillage, while it is crucial to ensure 
that the specimen remains securely within the retrieval 
bag during the specimen extraction. The risks of tissue 
rupture, potential misinterpretation, and the necessity of an 
additional incision, such as the axillary or submandibular 
incision, should be thoroughly discussed with patients 
presenting with large nodules.
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