
Abstract. This review focuses on complications linked to
trans-oral endoscopic thyroidectomy via vestibular approach
(TOETVA) and aimed to elucidate the procedure’s initial
safety profile. According to the Preferred Reporting Items for
Systematic Review and Meta-Analyses (PRISMA), Pubmed,
Embase, and the Cochrane databases were screened till May
2021. Twenty-eight articles, nine cohorts and nineteen case
series, met the inclusion criteria. Procedure-related
complications were analyzed, the most important being
hypoparathyroidism: transient (range=0.94-22.2%),
permanent (range=1.33-2.22%), and recurrent laryngeal
nerve injury: transient (range=1.9-8.8%) and permanent
(range=0.59-1.42%). Surgical trauma related complications,
the most prevalent being seroma, emphysema, and hematoma
accounted for 2.91%. Null mortality was reported. Although
current evolving experience indicates that TOETVA is safe
and linked to acceptable complication rates, the method
needs to be compared with the gold standard of traditional
thyroidectomy in the context of sufficiently numbered cohorts
and ultimately randomized controlled trials.

Surgical procedures addressing thyroid/parathyroid
pathology are common in general surgery. to date, a
transverse-ellipsoid incision to the neck, named by the Swiss
doctor Emil Theodor Kocher (1841-1917), is utilized to gain

access to the thyroid gland. Albeit meticulous suturing, a scar
and marks remain in the most visible area of the neck region,
a measurable drawback especially for young women (1).
Aiming at elimination of this “iatrogenic tattoo”, surgeons
conceived various minimal invasive endoscopic approaches
to operate thyroid. In parallel, vision technology and surgical
instruments developed, thus enabling surgeons to perform
thyroid surgery from a remote site. Endoscopic and robotic
thyroidectomy have evolved during the last decade in the
context of minimal invasion pursuing scar-less surgery on
the neck. Various proposed remote procedural innovations
have been tried such as the axillary, the areola, the breast-
chest, and the retro-auricular approach (2-4). Of special
interest, being the topic of this short review, is a recently
developed technique known as the transoral endoscopic
thyroidectomy via the inferior vestibule (TOETVA).

TOETVA is a natural orifice transluminal endoscopic
surgical procedure, which nowadays has drawn the attention of
both “minimal invasivists” and young aged patients interested
in ultimate cosmetic outcomes. TOETVA is realized via three
internal incisions in the inferior vestibule, (one 10-mm port for
endoscope and two additional 5-mm ports for surgical
instruments), thereby avoiding external visible incisions and
scars. Carbon dioxide is insufflated under the anterior cervical
platysma to create working space extending from the oral
vestibule down to the sternal notch. Then, thyroid excisional
procedures are executed endoscopically (or robotically assisted,
TOVARA) using conventional laparoscopic instruments and
energy-based devices (EBD) (4, 5).

Compared to other remote approaches, TOETVA claims to
be advantageous in terms of cosmetics due to the proximity
of entry sites of the working ports to the target organ
(thyroid), the median symmetry of the created surgical field
and the invisible sites of the scars. On the other hand, the
learning curve seems to be more than steep because the
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learner must train his perception to a new “up to down”
endoscopic vision in an unexplored till now anatomic area,
undoubtfully a great challenge. New laparoscopic skills, tips
and tricks had to develop by field pioneers to avoid
disastrous surgical complications (5-10). The primary aim of
this review was to assess feasibility and safety profile of this
modern, minimally invasive thyroid surgical procedure and
secondarily to address provisional complications. Whether
such an ambitious modern procedure will survive head-to-
head comparison with the gold standard of traditional thyroid
operation remains to be proven. 

Materials and Methods
Search strategy. Three Databases namely PubMed, EMBASE and
Cochrane were meticulously searched for relevant studies. Publication
year restrictions were not set and the last search date was May 10,
2021. The search process and elimination steps are both described in
Figure 1. Key words used in the electronic research process were:
TOETVA, trans-oral vestibular thyroidectomy and complications.

Titles and abstracts were inspected and the articles were discarded if
not relevant with complications. Duplicates were identified and
discarded. Then, any article within the inclusion criteria set was
thoroughly read and analyzed to extract data pertinent with TOETVA
complications. Trials published from the same center or author,
including different set/number of patients in different time periods
were separately recorded and not excluded.

Inclusion and exclusion criteria. Original articles published in
English language that assessed or/and described complications
following transoral vestibular approach for thyroidectomy were
included. Detailed information of patient’s characteristics, surgical
procedure and peri-operative complications constituted eligibility
criteria as well. Articles not written in the English language,
reviews, single case reports, letters, abstracts from conferences,
videos, and animal or cadaver studies were excluded.

Data recorded. Variables that were extracted from each included study
consisted of: author, study type, patient characteristics such as sex and
age, diagnosis, type of surgery, operation time, extracted specimen’s
dimensions and length of hospital stay. Regarding complications the
following list was tabulated: recurrent laryngeal nerve, superior
laryngeal nerve, mental nerve injuries, transient or permanent, hypo-
parathyroidism, transient or permanent, surgical site infection, seroma,
emphysema, postoperative bleeding, skin flap perforation. Other scarcely
reported uncommon complications thus considered miscellaneous were
not grouped and thoroughly analyzed (Table I and Table II).

Results

Twenty-eight eligible studies, the majority of which were of
Eastern hemisphere origin, were analyzed. Regarding the type
of publication, there were 19 case series and 9 cohorts including
1,887 patients with a mean age of 33.8±6.6 years. One thousand
seven hundred seventy-six (1,776) were women (94.22%) and
111 were men (5.88%). Apart from one mixed series of
TOETVA and TOVARA, the remaining patients underwent
TOETVA. Surgical indications comprised both benign (n=1088)
and malignant (n=799) either thyroid or parathyroid diseases
namely: graves (n=78), primary hyperparathyroidism (n=2),
goiters (n=583) (single or multiple), neoplasms (n=836)
(papillary or follicular and atypical), thyroid adenomas and
other various benign pathologies (n=253) (cystic nodule,
thyroglossal cyst etc.). Type of resections included cyst or
nodule resections (n=3), hemithyroidectomy/lobectomies
(n=1174), total/almost total thyroidectomy (n=712),
parathyroidectomy (n=2). Thyroid resection of neoplasms was
occasionally combined with central and/or lateral neck
dissection (n=277). Median operation time in minutes was
130±36.19 and median length of hospital stay in days was
3.15±1.47 hours. Dimension of extracted specimen was
expressed either in maximum axis length/diameter (2.85±1.98
cm) or in volume (30.11±18.74 ml). A wide range of procedure-
related complications were analyzed: (a) Nerve injuries such as
recurrent laryngeal nerve (RLN) (n=85; transient, 79; permanent
6), superior laryngeal nerve (SLN) (n=31; transient, 13;
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Figure 1. Flowchart: selection of articles.



permanent, 18), mental nerve (MN) (n=102; transient, 82;
permanent, 20), (b) hypo-parathyroidism (n=118; 116 transient,
2 permanent), (c) surgical trauma related complications such as
site infection (n=12), seroma (n=36), emphysema (n=11), skin
flap perforation (n=8), postoperative bleeding/hematoma
(n=10), (d) miscellaneous: tracheal injury (n=2), skin
bruise/injury/dimpling (n=16), swallowing discomfort (n=5),
long standing pulling sensation (n=5), horner’s syndrome (n=1),
C02 embolism (n=2), dehiscence (n=1), transient lip drop (n=1),
chin numbness (n=26) (Table III).

Discussion

Endoscopic and robotic thyroidectomy have evolved during this
last decade in the context of minimal invasion pursuing scar-
less surgery on the neck. Of special interest, is a recently
developed technique known as the transoral endoscopic

thyroidectomy via the inferior vestibule (TOETVA). TOETVA,
is a natural orifice transluminal endoscopic surgical procedure,
which nowadays has drawn the attention of both “minimal
invasivists” and young aged patients interested in ultimate
cosmetic outcomes. A recent study aiming at quantification of
social perception of neck scars, utilized eye tracking technology
and recorded measurable differences in visual attention attracted
by a “marked neck” (2, 3, 4, 7). A long neck, covered by white-
colored skin, free of any scar/mark consists a key feature of
perceived attractiveness and facial beauty especially in eastern
cultures. This fact might partly explain the fast-growing interest
of eastern female patients in minimal invasive techniques of
thyroid surgery. Most studies in the literature are of eastern
origin and refer to young women. In this review the results of
TOETVA refer to a population of 1,887 patients with a mean
age of 33.8±6.6 years, 1,776 of which were women (94.22%)
and only 111 were men (5.88%).
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Table I. Clinical information of patients.

ID Type of article N Gender Approach Age (years) Diagnosis
(M/F) (median or ±SD)

Karakas E et al. (68) Case series                 70 5/65 TOETVA/TOVARA 50 (23-74) 2 GD, 4 PTC, 2 PH, 1 TC
Xu Z et al. (69) Cohort study                48 4/44 TOETVA 30.46±6.93 PTC
Tan Y et al. (34) Case series                 20 1/19 TOETVA 29.2±5 PTC
Wang T et al. (70) Cohort study                80 0/80 TOETVA 31.48±6.6 PTC
Guo F et al. (71) Cohort study                40 0/40 TOETVA 29.8±0.96 PTC
Kadem SG et al. (72) Case series                 10 0/10 TOETVA 30,3 1MG

                              9 NG
Ahn JH et al. (21) Case series               150 5/145 TOETVA 43±10.9 133 PTC,11 FTC, 2A, 4B
Park JO et al. (73) Case series                 15 4/11 TOETVA 42±10.91 14 PTC

                              (GASLESS) 1 FTC
Peng X et al. (74) Cohort study              105 9/96 TOETVA (MND vs. NMND) 35.5±10.8 41 NG, 5 TA, 58 PTC, 1 FTC
Russell JO et al. (67) Cohort study                92 - TOETVA - -
Tesseroli M et al. (75) Case series                   9 0/9 TOETVA 33-64 2 PTC

                              7 B
Bian C et al. (76) Case series                 30 1/29 TOETVA 24 (17-41) 30 PTC
Razavi CR et al. (20) Case series                 30 3/27 TOETVA 41±12 2 PTC
Wang Y et al. (77) Case series                 18 0/18 TOETVA 33 (23-45) 10 PTC

                              5 NG,1 FTC
Bakkar S et al. (23) Case series                   5 0/5 TOETVA 36 5NG
Anuwong A et al. (19) Cohort study              422 33/389 TOETVA 35.3 (16-81) NG 245, PTC 26, GD 33

                              MG118
Chen HK et al. (78) Case series                 20 4/16 TOETVA 42.05±10.8 7 PTC, 5 MG, 7 NG
Jipratoom P et al. (79) Cohort studies              45 5/40 TOETVA 32.84±9.0.1 15 GD
Wang Y et al. (6) Case series                 10 1/10 TOETVA 32.5 10 PTC
Sivakumar T et al. (80) Case series                 11 0/11 TOETVA 26.5 10 MG,1 PTC
Zhang D et al. (56) Case series                 41 3/38 TOETVA 33.7±10.2 7 NG, 1 PTC, 8 NG
Lira et al. (81) Cohort study                56 7/49 TOETVA 40.8 (16-65) 14 GN, 42 PTC
Le QV et al. (82) Case series                 28 0/28 TOETVA 33.8 (18-46) 33.8 (18-46)
Dinc B et al. (83) Case series                 50 2/50 TOETVA 44 (21-76) 38 B,14 PTC
Russel JO et al. (84) Cohort study              200 23/177 TOETVA 39 (16-71) 30 GD, 105 B, 4 FTC, 61 M
Deroide G et al. (85) Case series                 90 3/87 TOETVA 46±12.4 11 PTC,13 GD, 46 NG
Chai YJ et al. (86) Case series               110 0/110 TOETVA 39.7±9.7 92 PTC, 8 FTC, 9 NG

GD: Grave’s disease; PH: primary hyperparathyroidism; PTC: papillary thyroid cancer; TC: thyroglossal cyst; A: atypia; FTC: follicular thyroid cancer;
NG: nodular goiter; MG: multinodular goiter; B: benign; M: malignancy; TOETVA: trans-oral endoscopic thyroidectomy via vestibular approach.



Various remote access endoscopic thyroidectomy methods
have been proposed, however the rather long distance of
entry sites from the thyroid bed demanded extensive tissue
dissection paths leading to complications and prolonged
operative time (8, 11). 

TOETVA is realized via three internal incisions in the
inferior vestibule, (one 10-mm port for endoscope and two
additional 5-mm ports for surgery instruments), thereby
avoiding external visible incisions and scars. Carbon dioxide
is insufflated under the anterior cervical platysma to create
a working space extending from the oral vestibule down to
the sternal notch. Then, thyroid excisional procedures are
executed endoscopically (or robotically assisted) using
conventional laparoscopic instruments and energy-based
devices (EBD) (4, 5). Cosmetics remain the major driving

force of procedure’s innovation. Conventional thyroidectomy
inevitably marks patient’s neck. Transoral approach produces
no visible incision, neither scar or its physiological variants
such as keloid or hypertrophic formation, contracture
formation or dehiscence (12-15). 

A sufficient number of studies have already been published
but long-term follow-up results of TOETVA regarding its
surgical and oncologic safety are lacking (16-18). Although
preliminary case series report favorable outcomes (19) and
shorter learning curves compared to other minimal invasive
surgery (MIS) procedures (20), clear and robust data
supporting safety issues and a non-inferiority identity compared
to conventional thyroidectomy are still pending (4, 21, 22).
Several potential challenges should be considered preceding
safe introduction of TOETVA to clinical practice. Expert
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Table II. Outcome measures of included studies.

Operation time (min)           Hospital stay Operation type Specimen “size”
(mean, or ±SD,                     (days) Thyroid volume (ml±SD) 

or range)                                or size in cm, or diameter 
                                       in cm, or weight in grams

Karakas E et al. (68) 205 (96-370)                            3 39 hemithyroidectomy, 29 total thyroidectomy, <40 ml 60 patients
                                       2 parathyroidectomy, 1 thyroglossal cyst >40 ml 10 patients

Xu Z et al. (69) 107±11.8                          3.9±0.4 48 hemithyroidectomy+CND -
Tan Y et al. (34) 146±18.7                          6.8±1.3 20 hemithyroidectomy+CND -
Wang T et al. (70) 193±47                            4 (3-5) 80 total thyroidectomies+CND Tumor size 0.87±0.56
Guo F et al. (71) 171±5.34                        4.33±0.88 40 total thyroidectomies+CND Tumor diameter

                                       0.608±0.034
Kadem SG et al. (72) 113.5                                 1,7 9 lobectomies, 1 total Largest dimension 

                                       of thyroid lobe 2.87 cm
Ahn JH et al. (21) 110.26±35.74                    3.64±1.71 110 lobectomy, 40 total thyroidectomy Tumor diameter 0.91±1.00
Park JO et al. (73) 135±45                              4.06 13 lobectomy, 2 total thyroidectomy Tumor size

                                       0.84 cm
Peng X et al. (74) 109.48±29.8                     3.59±0.94 31 hemithyroidectomy 32 hemithyroidectomy Tumor size 2.6±1.6      

120±28.6                        3.64±0.68 +CND, 6 Bilateral thyroidectomies+CND
                                       15 hemithyroidectomy, 17 hemithyroidectomy Tumor size 2.6±1.5
                                       +CND, 4 Bilateral thyroidectomies+CND

Russell JO et al. (67) 126 (lobectomy)                         - 74 lobectomy,18 total thyroidectomy -
172.5 (total 

thyroidectomy)                           
Tesseroli M et al. (75) 196.11                               1.77 9 total thyroidectomy Glandular volume 35 ml

                                       1partial thyroidectomy
Bian C et al. (76) 145 (115-240)                      3 (2-5) 30 unilateral lobectomies+CND Tumor diameter

                                       1.5 cm (0.3-4.0)
Razavi CR et al. (20) 136 (76-343)                            - 30 unilateral lobectomies 3.3 cm
Wang Y et al. (77) 124                                 4,05 2 total thyroidectomy, 8 lobectomy, -

                                       8 hemithyroidectomy
Bakkar S et al. (23) 122                                    - 5 hemithyroidectomy Average nodule size 3.5 cm
Anuwong A et al. (19) 96.6                                   - 245 hemithyroidectomy, Thyroid lobe size 6.5 cm 

                                       177 total thyroidectomies (median)
Chen HK et al. (78) 145±50.34                              - 12 hemithyroidectomy, Mean weight thyroid lobe

                                       8 bilateral thyroidectomies 17.76±16.23 g
Jipratoom P et al. (79) 134.11±31.48                            - 45 total thyroidectomies Mean size 5.41±1.38
Wang Y et al. (6) 191.5                                 4.1 1 bilateral thyroidectomy, Nodule size 0.5-1.3 cm

                                       9 unilateral thyroidectomy
Sivakumar T et al. (80) 130                                    4 11 total thyroidectomies -
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pioneers, agree on the critical need for adequate training and
prevention of novel complications. Safety validation of a
surgical procedure should consider both conventional and
unconventional complications (23). Unconventional events are
further classified into experience-related and procedure-related.
Vestibular approach thyroidectomy related complications
comprise new risks inherent to two-dimensional visualization,
instrument’s rigidity, restricted surgeon’s maneuverability, and
confined neck workspace (4).

TOETVA approach access thyroid gland through the oral
vestibule of the lower lip transversing the premandibular
space. Compared to other “remote access paths”, dissection
is minimized and the hypoglossal nerve is not in the
operative field (24). This review focuses in TOETVA-
related technical and safety issues in an attempt to draw
procedure’s identity.

Nerve Injuries

Although most of the nerve injuries are of the transient
clinical course, they consist one of the main inherent
complications experienced postoperatively by the patient. 

Mental nerve injury. Mental nerve (MN) is a sensory nerve
providing sensation to the front of the chin and lower lip,
buccal gingivae of the mandibular anterior teeth and
premolars. It is a common complication with a prevalence
ranging 1-5% (25), more often transient, lateral or bilateral,
related with site of working trocar placement. It results in
postoperative decreased lower lip/chin sensation (numbness
and/or paresthesia and/or inability to sense hot liquids).

MN palsy was early reported with an overall incidence of
4.3% (26, 27). In this review, in a total of 1,887 patients, MN
injury was recorded in 102 patients (5.8%), 82 transient
(80.4%) and the rest 20 permanent (19.6%). 

Repositioning 5mm port incisions to the vestibular mucosa
just in the inner aspect of the inferior lip lateral to the level
of the canines might spare tract of MN and avoid this
complication (4, 25). The clinical condition of altered
sensation in the innervated area might persist for more than
6 months and usually occurs with other sensations such as
prickling pain tingling or burning (23, 26, 27).

Recurrent laryngeal nerve injury. Of paramount importance,
in any thyroid surgical procedure, is localization and
preservation of recurrent laryngeal nerve (RLN). Prevalence
of transient and permanent RLN injury in conventional open
thyroidectomy ranges from 2.11% to 11.8% and from 0.2%
to 5.9% respectively (2, 22). In this review, in a total of 1887
patients, RLN injury was recorded in 85 patients (4.5%), 79
transient (92.9%) and the remaining 6 permanent (7.1%). 

Attributed to a high definition augmented (X6-X10) “up
to down” vision of endoscopic methods, the RLN is rather

easily and clearly identified at its most constant location (its
insertion) making TOETVA at least theoretically a safe
procedure on critical neck structures (23).

However, temporary and overall RLN injury rates in
TOETVA seem to be comparable or slightly higher than open
procedures (22, 25). In the majority or reported TOETVA-
associated RLN injuries, full recovery of vocal cord function
was observed (2, 24, 28). Others proposed intraoperative
neuromonitoring in TOETVA procedures with good results
(29). At present, limited experience and number of patients
preclude firm conclusions regarding a provisional
prophylactic effect of neuromonitoring in RLN injury.
Intraoperative nerve monitoring (IONM) requires training,
equipment, troubleshooting algorithms, and training of both
surgeons and anesthesiologists. Until then, further trials are
needed to elucidate IONM’s role in nerve protection (29, 30).

External branch superior laryngeal nerve injury. “Voice
symptoms” attributed to injury of the external branch of the
superior laryngeal nerve (EBSLN) can occur during
dissection in upper thyroid pole area. The external laryngeal
nerve is the sole motor nerve supply to the cricothyroid
muscle, which is the tensor of vocal folds and raises the
pitch of voice. Post-thyroidectomy EBSLN injury symptoms
include voice fatigue, breathy voice, and a decrease in voice
range. EBSLN injury is sometimes difficult to recognize
clinically and its electromyographic incidence ranges from
0% to 58% (31). During meticulous dissection of 1.5 to 2.0
cm of the distal end of the superior thyroid vessels, the
external branch of SLN must be recognized and preserved
(32). EBSLN can be either visually identified and preserved
or functionally localized with the assistance of IONM
(cricothyroid muscle twitch) (33, 34). In this review, in a
total of 1,887 patients, EBSLN injury was recorded in 31
patients (1.9%), 13 transient (41.9%) and the rest permanent
(58.1%). Despite high quality vision during TOETVA, trivial
over-dissection of the upper pole might explain the above-
mentioned percentages of this nerve injury. 

Hypoparathyroidism and Hypocalcemia

Hypoparathyroidism, almost solely transient, is one of the
commonest complications in thyroid surgery. For obvious
reasons, hypocalcemia an indirect index of parathyroid
dysfunction, is more common in total thyroidectomy.
Theoretically, since partial “ectomies” (lobectomy, nodule
ectomy) comprise the majority of TOETVA operations, low
percentages of hypoparathyroidism are anticipated (16, 20).
In our review, transient hypoparathyroidism occurred in
6.11% (range=0.94-22.2%) and permanent in 0.21%
(range=1.33-2.22%). These results are comparable to those
of standard open thyroidectomy (transient range=0-11%,
permanent range=0-5.7%) (2, 35-37). Fewins et al. (38)
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reported an incidence of hypoparathyroidism in thyroid
surgery between 6.9% and 46%. Reports of permanent
hypoparathyroidism are scarce (39). When a lobectomy is
attempted via TOETVA, cutting the gland at midline and
proceeding dissection of the lobe to be removed from medial
to lateral increase the risk for parathyroid damage. This
method might explain considerable rates of calcium
metabolism disturbance even in lobectomies. Overzealous
application of energy base devises could play a role in
transient hypoparathyroid dysfunction through a mechanism
of thermic shock. 

Skin Complications

Minor injuries to the skin are not a surprise after TOETVA.
Ecchymosis of the chin and anterior neck are common in the
immediate postoperative period and resolve within 1-2 weeks
(21, 23, 40, 41). Other skin damages include tears at the lip
commissures from traction and piercing of the skin caused
by the Veress needle, electrocautery, or even because of the
use of clamps during dissection of the superior neck flap
(42). Flap perforation comprises an unconventional
experience-related complication occurring while dissecting
centrally through the mentalis muscle down to the tip of the
chin (23). Dimpling on the chin, sometimes permanent, at
the site of trocar insertion has also been reported, especially
if the trocar is inserted near the level of the skin. In our
review population of 1887 subjects, skin complications were
skin flap perforation (n=8) and skin bruise/injury/dimpling
(n=16). Although rare, these complications directly and
obviously visible to the patient undermine cosmetic
expectations and ruins sensation of well-being.  

Seroma Formation, Hematoma, 
Subcutaneous Emphysema

Seroma is a minor complication, occurring in 3.5% to 5% of
published cases (n=36 in our review or 36/1,887:1.91%) Its
risk increases with the size of flap created to provide
adequate working space; aspiration is the indicated treatment
option without further sequela (2, 43). Hematomas are even
rarer, although this might be an underestimate due to limited
pertinent literature (42). In our review among 1887 patients,
10 (0.53%) suffered postoperative bleeding or hematoma.   

Subcutaneous emphysema should be expected
intraoperatively or postoperatively in most patients because
of insufflation. Almost always is self-limited and resolves
within 3-5 days (39, 44). Presentation may be mild, with
crepitus confined in the neck area, and usually diminishes in
6-12 hours (44). It may occur despite proper surgical
technique and gas flow rate and pressure settings are the most
important causal factors (44-49). In our review, 11 (0.58%)
patients were reported to suffer subcutaneous emphysema.    

Infection

Based on the Centers for disease control and prevention (CDC)
wound classification, TOETVA operation is characterized as a
clean-contaminated one. The bacterial flora of the oral cavity
is diverse comprising both gram positive aerobic and anaerobic
bacteria (50). As such, perioperative antibiotic coverage against
polymicrobial flora of the mouth is recommended (2, 24, 50).
Amoxicillin-sulbactam or cefazolin combined with
clindamycin or metronidazole consist logical choices (50).
Careful oral preparation, meticulous technique minimizing
tissue trauma and dead space eliminate risk of infection (19,
51). A concomitant infectious process (i.e., periodontitis, tooth
abscess etc.) consists a contraindication for TOETVA until
cured. Fortunately, infection rates reported at TOETVA series
are negligible (2). This agrees with the12 cases out of 1,887
patients identified in our review (0.64%). 

CO2 Related Complications

Carbon dioxide embolism is a potential serious complication
scarcely reported (46, 52, 53). In our review two cases of this
ominous event were recorded among 1887 patients. Either
vessel, (especially the vein), micro or macro lacerations while
dissecting tissues to create essential “working space”, or
prolonged high insufflation pressure consist the two main
mechanisms promoting entrance of CO2 into the circulation
(23). Insufflation-related adverse events also include
pneumomediastinum, pneumothorax or excessive hypercarbia.
Continuous end tidal CO2 (et CO2) monitoring by the
anesthesiologist (goal <35), CO2 flow rates <15 l/min, CO2
pressure 6 mmHg, intermitted release of gas, precise dissection
under subplatysmal plane, and meticulous hemostasis are key
proposals to minimize CO2 related complications (41, 46-48,
54-56). Gasless TOETVA utilized by a special retractor has
also been invented as an alternative to avoid CO2 related
complications (4). Following extubation, close monitoring and
observation in the recovery room is strongly recommended to
ensure safe return to homeostasis (39, 49). 

Pain Pulling Sensation and Neck Swallowing
Disorders

It seems that there is a short- and long-term difference in
interpretation of pain comparing open thyroidectomy
approach (OTA) with TOETVA. In terms of intensity, as
assessed by relevant questionnaires/survey tools such as
VAS, TOETVA- and OTA- related-postoperative pain was
marginally different in terms of statistical significance but of
minimum clinical importance (52). TOETVA is also linked
with different nature of pains such as “brushing teeth”, lower
lip or chin pain. Interestingly, TOETVA is reported to
produce reduced cervical back pain as less head
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hyperextension is essential compared to OTA. Neck pain is
also claimed to be less if the right subplatysmal plane is
entered as a smaller number of pain receptors are located in
the area compared to skin and subcutaneous level (56).
Swallowing pain is reported to be equivalent or even lower
in TOETVA patients compared with OTA (22, 25, 56). 

Patients undergoing TOETVA repeatedly report a “pulling
sensation” below the lower jaw, along the area which
coincides with the surgical track created during the surgical
procedure. It has been defined as a feeling, a complaint, not
linked with a specific clinical sign such as skin retraction or
dimpling. It is postulated that extensive dissection and
consequent fibrosis might explain this sensation which
gradually disappears within 6 months following surgery.
Although benign, this bothersome inherent-to-TOETVA
symptom affects patient’s quality of life and is referred as a
serious reason of regretting their choice to select this
approach (4, 23). In this current review of 1,887 subjects,
only 5 patients experienced intractable long standing pulling
sensation, while the rest 1,882 became progressively
asymptomatic or acquainted with this symptom. Another five
patients reported excessive swallowing discomfort and 36 of
them chin numbness, the majority of which faded in time.

Specimen Extraction, Size Restrictions

Thyroid specimen size is a determinant factor in choosing the
endoscopic vestibular approach (25, 57). Oncologic reasons,
(i.e., violation of tumor capsule), and mechanical-technical
issues (i.e., size of midline intraoral incision, tightness of
tissue in chin area), constitute limiting factors and dictate
definition of exclusion criteria. Intending to preserve a
malignant specimen intact to avoid spillage (58), ensure
“pathology readability” and minimize surgical trauma, an
optimum specimen size of ≤20 mm and a volume ≤30 ml is
generally suggested as a reasonable limit (58, 36) even though
larger dimensions have been attempted and proved feasible
(19, 23, 40, 41, 54, 55, 59, 60). In our review, mean dimension
of extracted specimens was expressed either in maximum axis
length/diameter (2.85±1.98 cm) or in volume (30.11±18.74
ml). To become extractable, larger in size or hard in
consistency specimens warrant fragmentation at the
provisional expense of oncologic safety and specimen quality,
thus violating size limits should be avoided (58).

Operative Time and Hospital Stay

Operative time of TOETVA, although variable among
reports, is longer compared to OT (19) but shorter than other
endoscopic techniques (retro auricular, axilla) (22, 25, 61-
63). In various reports, mean operative time varies
considerably from less than 100 min (19, 40, 41, 55) to more
than 200 min (28, 54, 64). Surgeon’s experience and shape

of the mandible have been suggested as main determinants
of operative time in TOETVA. When reaching twenty cases
in learning curve, operative time should decrease (55, 63).
When the mandible has a long and narrow basal arch
operation time is prolonged compared to that in cases with
a short and wide arch (65). Port placement and flap
dissection to create working space are time consuming
especially if the surgeon is not familiar with endoscopic
instruments and techniques. In our review, median operative
time in minutes was 130±36.19. 

Length of hospital stay does not seem to differ among
TOETVA and OT but several factors may produce wide
variability (22, 25). Different treatment guidelines, health
insurance policies, economic constraints, patient’s culture or
personal expectations determine length of hospital time. Series
from USA or Europe report discharge after an overnight stay
while those of eastern origin usually after 48-72 hours (40,
66). In our review median length of hospital stay in days was
3.15±1.47. As more experience builds, and perioperative
management improves hospital stay will decrease (61). 

Conclusion

In this review, available data relevant to TOETV(R)A were
extracted from case series and/or cohort studies. Twenty-
eight studies, the majority of which were of Eastern
hemisphere origin, were analyzed in this review. Nineteen
were case series and nine cohorts summing up to 1,887
patients. Recurrent and superior laryngeal nerve injury,
hypoparathyroidism, trauma related complications, operative
time, length of hospital stay, pain and postoperative
discomfort seem to be acceptable and comparable with open
approach. Acceptable safety profile of TOETVA seems to be
also valid regarding inherent complications such as CO2
related (emphysema, embolism). 

Open thyroid operations remain the gold standard to
compare with any novel procedure. Such a comparison in the
context of randomized trials remains a future challenge.
Until then, novel techniques such as TOETVA are tested in
few specialized centers, driving evolution in the field (4).
Anatomic considerations (jaw shape), obesity, patient’s
culture, health policies, and economics formulate different
evolution pathways between the East and West. 

Keeping in mind the low level of evidence available, it
could be stated that TOETVA is at least not inferior, by
means of safety and outcome, compared to OT. It is also
realized that it is a highly technically demanding operation
with a steep learning curve, requiring previous endoscopic
experience and structured training. The number of cases
required to achieve minimum mastery is fifteen to twenty in
endoscopic experienced operators (20, 67). Cadaveric or
virtual reality simulation trainings are currently under
validation (4). The procedure should not be undertaken by
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unfamiliar teams in the absence of mentoring and training
protocols (2, 26). 

In conclusion, this review suggests that TOETVA (or
TORTVA) may be a safe treatment choice-approach for
selected thyroid operative procedures in selected patients. Low
level of evidence upon which this review was built is
constrictive regarding reliability. Precise common terminology
and clear indications remain to be defined. At present,
structured training programs, evolution of instrumentation and
equipment and analysis of data accumulated under the
umbrella of official endocrine surgery associations is the way
forward (61, 67). Finally, apart from cosmetic, other
substantial reasons remain to be clarified before investing and
adopting this skill demanding new operation. 
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