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BACKGROUND:

STUDY DESIGN:

RESULTS:

CONCLUSIONS:

Many remote-access approaches (RAAs) to the thyroid have been described to circumvent
anterior neck scarring, including the transaxillary, robotic facelift, and transoral endoscopic
vestibular approaches. These techniques have been popularized in Asia, but adoption has been
slow in North America. We aimed to examine multi-institutional North American outcomes
with RAA thyroidectomy in the context of these institutions’ transcervical approach (TCA)
outcomes.

Cases of lobectomy and total thyroidectomy via transaxillary, robotic facelift, and transoral
endoscopic vestibular approaches were reviewed. Demographic characteristics, outcomes,
and complications were compared with the same measures in patients undergoing lobectomy
and total thyroidectomy via TCA by the primary RAA surgeons at each institution. Patients
who underwent parathyroidectomy or other concomitant neck dissection procedures were
excluded.

Two hundred and sixteen RAA thyroidectomies were attempted (92 transoral endoscopic
vestibular approaches, 70 transaxillary, and 54 robotic facelift) and 410 TCA thyroidectomies
were performed. There was no difference in mean index nodule sizes between RAA (2.8 £ 1.6
cm) and TCA (2.9 = 1.9 cm) cohorts (p = 0.72). Median operative times for lobectomy were
146 minutes (range 60 to 343 minutes) and 90 minutes (range 25 to 247 minutes) for the
RAA and TCA cohorts, respectively (p < 0.0001). Median operative time for total thyroid-
ectomy was 170 minutes (range 100 to 398 minutes) vs 126.5 minutes (range 51 to 260 mi-
nutes) for the RAA and TCA cohorts, respectively (p < 0.0001). There was no difference in
the rates of permanent recurrent laryngeal nerve injury between the RAA (0 of 216 [0%]) and
TCA (0 of 410 [0%]) cohorts (p = 0.99).

Remote-access approach thyroidectomy can be performed in a select North American patient
population with outcomes comparable with TCA. (J Am Coll Surg 2019;228:516—524.
© 2019 Published by Elsevier Inc. on behalf of the American College of Surgeons.)

") Check for updates

Surgical techniques and approaches have undergone sig-
nificant refinement and reformation in an effort to reduce
morbidity and mortality during the last 100 years. These
include the introduction of laparoscopic and robotic

Disclosure Information: Nothing to disclose.
Disclosures outside the scope of this work: Dr Tufano is a paid consultant
to Hemostatix and Medtronic. All other authors have nothing to disclose.

Presented at the Southern Surgical Association 130th Annual Meeting,
Palm Beach, FL, December 2018.

Received December 9, 2018; Accepted December 10, 2018.

From the Department of Otolaryngology-Head and Neck Surgery, Johns
Hopkins University School of Medicine, Baltimore, MD (Russell, Razavi,

© 2019 Published by Elsevier Inc. on behalf of the American College of
Surgeons.

techniques that have allowed for more complex proced-
ures through smaller incisions."” In contrast, thyroid
operations have remained largely stagnant, with the over-
whelming majority of these procedures stll being
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Abbreviations and Acronyms

RAA = remote-access approach

RF = robotic-assisted facelift approach

RLN = recurrent laryngeal nerve

TA = transaxillary approach

TCA = transcervical approach

TOETVA = transoral endoscopic thyroidectomy vestibular
approach

performed via an anterior-cervical incision first described
by Kocher.” This is despite the finding that an anterior-
cervical neck scar can negatively impact patient quality
of life, regardless of the severity of the scar.”” Although
one might assume this is due to the lack of other safe
and feasible techniques, this is not the case, as several
remote-access approaches (RAAs) to thyroid procedures
have been described with good success.”"”

These RAA procedures have gained favor internation-
ally, particularly in Asia, but the same cannot be said in
North America.'”"" Some have postulated that this is
due to differences in the patient populations, with the
larger body habitus of the North American cohort often
cited as a confounding factor.*'®"” Others have suggested
that the surgical indications in the Asian cohort are more
amenable to the use of these RAA techniques.'”'” Given
this divergent experience between continents and con-
cerns about the generalizability of the robust Asian RAA
outcomes, there is a need for multi-institutional North
American data with these approaches. In addition, as out-
comes with the transcervical approach (TCA) to the
thyroid continue to be perfected, this RAA experience
must be presented in the context of the TCA data, in
an increasingly value-based North American healthcare
market.”” Here we present outcomes with 3 widely used
RAA  techniques—the robotic-assisted facelift (RF)
approach, robotic-assisted transaxillary approach (TA),
and the transoral endoscopic thyroidectomy vestibular
approach (TOETVA)—from 2 high-volume North
American thyroid centers in the context of their TCA
outcomes.

METHODS

Cases of RF, TA, and TOETVA performed at the Johns
Hopkins Medical Institution and Tulane University Med-
ical Center were retrospectively reviewed from December
1, 2012, to June 29, 2018. Demographic characteristics,
outcomes, and complications were collected. For the
purposes of this study, only cases of thyroid lobectomy
and total thyroidectomy were included for analysis. Addi-
tionally, cases where other concomitant procedures, such

as parathyroidectomy, central/lateral neck dissection, or
Sistrunk operations, were performed were excluded to
maintain homogeneity of the data. The overwhelming
majority of these cases were completed by 2 high-
volume thyroid surgeons (one from each institution)
with fellowship training in head and neck endocrine sur-
gery. As such, the RAA data were then compared with the
TCA outcomes from these 2 surgeons between 2015 and
2018 at their respective institutions. In a similar fashion,
only cases of thyroid lobectomy and total thyroidectomy
were included for review, again with exclusion of those
cases with other concomitant procedures.

All included patients met criteria for thyroid lobectomy
or total thyroidectomy based on the current American
Thyroid Association guidelines at the time of opera-
tion.”"?* Patients included in the RAA cohort were offered
these procedures based on selection criteria described pre-
viously.'”*% In a broad sense, these included those with a
thyroid lobe <10 c¢m in patients highly motivated to
avoid an anterior-cervical scar. Cytopathologically benign
and indeterminate nodules and patients with Graves’
disease were considered for surgical candidacy. Similarly,
select patients with T1 well-differentiated thyroid carci-
noma were offered RAA. Of note, given inherent limita-
tions accessing the contralateral lobe with the RF
technique, patients opting for or requiring initial total
thyroidectomy were not routinely offered RF. Operative
technique for RF, TA, and TOETVA have been described
previously in detail by our group and in the
Iiterature.|_’,|7,|‘),_’3,27

Non-parametric independent data between the cohorts
were compared with the Mann-Whitney U test, and dif-
ferences in means of parametric outcomes were compared
using an unpaired #test. Fisher’s exact test was used to
compare categorical data. Analysis was performed in Stata
Statistical Software, release 15 (StataCorp) using an 0, of
0.05 for statistical significance. IRB approval was
obtained from both Johns Hopkins University School
of Medicine and Tulane University Medical Center.

RESULTS

Two-hundred and sixteen RAA (54 RF, 70 TA, and 92
TOETVA) cases were completed compared with 410
TCA cases in the reviewed periods at these institutions.
An additional 33 remote-access cases were excluded
from the RAA cohort based on the criteria described,
that is, these cases included concomitant parathyroid or
neck dissection procedures. All TOETVA cases and 20
RF cases were completed at Johns Hopkins Medical Insti-

tution, and the remaining RAA cases were completed at
Tulane University Medical Center. Of the 216 RAA
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Table 1. Demographic Characteristics of the Remote-Access Approach and Transcervical Approach Cohorts

Variable Remote-access approach Transcervical approach p Value
Lobectomy, n/N (%) 169/216 (78) 240/410 (59) <0.0001*
BMI, kg/mz, mean + SD 274 +£5.9 31.7 £ 8.3 <0.0001*
Nodule size, cm, mean + SD 28+ 1.6 29+ 1.9 0.72

Age, y, mean = SD 439 + 12.1 53.5 + 14.7 <0.0001*
Women, n/N (%) 202/216 (94) 307/410 (75) <0.0001*

*Statistically significant.

cases, 169 (78%) were lobectomies (21 completion
thyroidectomies) and 47 (22%) were total thyroidec-
tomies. In the TCA cohort, 240 (59%) were lobectomies
(93 completion thyroidectomies) and 170 (41%) were
total thyroidectomies. Women represented the majority
in both cohorts, but there was a significantly higher pro-
portion of women in the RAA cohort (94% vs 75%; p <
0.0001). Mean age was younger for the RAA cohort (43.9
£ 12.1 years vs 53.5 £+ 14.7 years; p < 0.0001).
Similarly, mean BMI of the RAA cohort was lower
(274 £ 5.9 kg/m® compared with 31.7 £ 8.3 kg/m’
for the TCA cohort; p < 0.0001). There was no differ-
ence in mean index nodule size between RAA and TCA
cohorts (Table 1).

Two-hundred and fifteen of 216 (99.5%) RAA cases
were completed via the intended approach. One
TOETVA lobectomy was converted to TCA after supe-
rior pole bleeding was encountered that could not be
controlled transorally. This case was completed without
recurrent laryngeal nerve (RLN) injury, or other compli-
cation, in 123 total minutes with the patient discharged to
home on the day of operation. This case was not included
in calculation of median operative time for the RAA or
TCA cohorts.

No patients in either the RAA or TCA cohorts had per-
manent (deficits lasting >3 months) RLN injury (0 of
216 vs 0 of 410; p = 0.99). There was also no significant
difference in rate of temporary RLN injury between RAA
(7 of 216 [3.2%]) and TCA (6 of 410 [1.5%]) cohorts
(p = 0.15). All cases of temporary RLN injury had

Table 2. Outcomes and Complications

evidence of recovery of true vocal fold function on flexible
fiberoptic laryngoscopy within 3 months. Median time to
recovery across all 13 cases was 18.5 £ 24.9 days (range 7
to 82 days). No patients had permanent hypoparathyroid-
ism in the RAA (0 of 68 [0%]) or TCA (0 of 263 [0%])
cohorts (p = 0.99) (Table 2). Permanent hypoparathy-
roidism was defined in the at-risk population (total and
completion thyroidectomies) based on biochemical
parameters with a duration lasting >6 months.”® On sub-
group analysis of RAA techniques, there was no signifi-
cant difference in rates of temporary or permanent RLN
injury, and similarly, no significant differences in rates
of permanent hypoparathyroidism (Table 3).

With regard to RAA technique-specific complications,
there was no incidence of permanent (deficits lasting
>3 months) mental nerve injury or CO, embolism in
the TOETVA subgroup. Similarly, there was no inci-
dence of brachial plexus injury in the TA subgroup.
Notably, somatosensory evoked potential monitoring
was used during all TA cases as a tool to prevent this
complication as has been described previously.” One of
54 patients in the RF subgroup required sacrifice of a
small branch of the great auricular nerve to facilitate
dissection. Therefore, only 1 of 216 (0.5%) patients in
the RAA cohort had a complication specific to their
respective RAA technique. There were no postoperative
neck infections in the RAA cohort, regardless of tech-
nique. There was no significant difference in rate of hema-
toma between the cohorts, with an incidence of 3 of 216
(1.4%) vs 1 of 410 (0.2%) in the RAA and TCA cohorts,

Variable Remote-access approach Transcervical approach p Value
Lobectomy OT, min, (median) 146 (43—343) 90 (25—247) <0.0001*
Total thyroid OT, min, (median) 170 (100—398) 126.5 (51—260) <0.0001*
Permanent RLN injury, n/N (%) 0/216 (0) 0/410 (0) 0.99
Temporary RLN injury, n/N (%) 71216 (3.2) 6/410 (1.5) 0.15
Permanent hypoparathyroidism,’ n/N (%) 0/68 (0) 0/263 (0) 0.99
Hematoma, n/N (%) 3/216 (1.4) 1/410 (0.2) 0.12
Seroma, n/N (%) 5/216 (2.3) 2/410 (0.5) 0.051

*Statistically significant.

"Calculated only it at-risk population of total thyroidectomies and completion thyroidectomies.

OT, operative time; RLN, recurrent laryngcal nerve.
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Table 3. Subgroup Analysis of Remote-Access Techniques

Robotic facelift

Variable approach

Robotic-assisted
transaxillary approach

Transoral endoscopic
thyroidectomy vestibular approach

Lobectomy OT, min, median (range)

179 (114—293)

139 (85—226) 126 (60—343)

p Value* <0.0001' <0.0001' 0.30
Total thyroidectomy OT, min, median (range) NA 164.5 (100—241) 172.5 (127—398)
p Value* NA NA 0.11
Permanent RLN injury, n/N (%) 0/54 (0) 0/70 (0) 0/92 (0)
p Value* 0.99 0.99 0.99
Temporary RLN injury, n/N (%) 2/54 (3.7) 1/70 (1.4) 4192 (4.3)
p Value* 0.58 0.99 0.39
Permanent hypoparathyroidism, n/N (%) 0/8 (0) 0/30 (0) 0/30 (0)
p Value* 0.99 0.99 0.99
Hematoma, n/N (%) 3/54 (5.6) 0/70 (0) 0/92 (0)
p Value* 0.08 0.048' 0.99
Seroma, n/N (%) 3/54 (5.6) 2/70 (2.9) 1/92 (1.1)
p Value* 0.65 0.14 0.58

*First value represents column 1 vs 2, second 1 vs 3, and third 2 vs 3.
"Statistically significant.
OT, operative time; RLN, recurrent laryngcal nerve.

respectively (p = 0.12) (Table 2). Though, all postopera-
tive hematomas occurred in the RF subgroup, which
reached statistical significance compared with TOETVA
(p = 0.048), but not TA (p = 0.08) (Table 3). There
was no statistically significant difference in rate of seromas
with an incidence of 5 of 216 (2.3%) vs 2 of 410 (0.5%)
in the RAA and TCA cohorts, respectively (p = 0.051).
Similarly, there was no difference in seroma rate between
any RAA subgroups, with 3 cases of seroma in the RF
cohort, 2 cases in the TA cohort, and 1 case in the
TOETVA cohort (Table 3). All seromas were managed
with outpatient aspiration without need for a subsequent
operative procedure.

Median operative time (incision to closure) for RAA lo-
bectomies was 146 minutes (range 60 to 343 minutes),
significantly longer than the TCA cohort, which had a
median operative time of 90 minutes (range 25 to 247
minutes) (p < 0.0001). Similarly, median total thyroidec-
tomy operative time in the RAA cohort was significantly
longer than the TCA cohort; 170 minutes (range 100
to 398 minutes) vs 126.5 minutes (range 51 to 260 mi-
nutes) (p < 0.0001). When performing a subgroup anal-
ysis among RAA techniques, both TA (139 minutes;
p < 0.0001) and TOETVA (126 minutes; p < 0.0001)
were significantly faster than RF (179 minutes) in per-
forming thyroid lobectomy. However, there was no sig-
nificant difference in operative time between TA and
TOETVA for lobectomy or total thyroidectomy. No
analysis was performed comparing RF with the other
RAA techniques for total thyroidectomy, given only 1
such case was performed via RF (Table 3). One-

hundred and nine of 169 (64%) RAA lobectomies were
discharged on the day of operation, and 44 of 47
(94%) RAA total thyroidectomies were discharged to

home on postoperative day 1 or sooner.

DISCUSSION

Although muldple international studies have demon-
strated the safety and efficacy of RAA for thyroid
operation, there has been a paucity of North American
case volume and, therefore, literature.®'>'"'>?9?* Early
North American experiences with RAA were marked by
complications not encountered with TCA.”*** These
were attributed, in part, to dissection planes, which
were unfamiliar to most thyroid surgeons, but also to
differing patient characteristics in the Asian cohort, such
as BMI and index nodule size.

The RAA cohort had a significantly higher proportion
of women and patients undergoing lobectomies compared
with the TCA cohort. In addition, the RAA cohort was
younger and BMI was lower than in the TCA cohort.
These findings are not surprising, given that these RAA
techniques are only offered to a highly selected patient
population, though criteria have begun to expand.'****
It is important to note that there was no significant differ-
ence in mean index nodule size between cohorts.

The largest study to date describing the South Korean
TA experience by Ban and colleagues® reported a mean
nodule size of 0.66 cm. In contrast, the RAA cohort in
our series had a mean nodule size of 2.8 cm, more than
4 times larger, and consistent with the typical North
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American thyroid cohort. Additionally, mean BMI in our
RAA cohort was 27.5 kg/m® compared with 22 kg/m?
reported by Ban and colleagues. Despite this discrepancy,
outcomes and complications were commensurate between
our RAA cohort and this series mentioned. More impor-
tantly, outcomes and complications were not significantly
different between our RAA and TCA cohorts. There was
no difference in rate of permanent RLN injury, perma-
nent hypoparathyroidism, or postoperative hematoma,
and only 1 of 216 (0.4%) patients had a complication
specific to the RAA technique. Notably, this complication
was a deliberate sacrifice of a small branch of the great
auricular nerve during flap elevation in the RA subgroup,
as opposed to an unintentional iatrogenic injury. Addi-
tionally, there was also no significant difference in rate
of temporary RLN injury between RAA and TCA
cohorts. This finding might suggest the ability of these
RAA techniques to perform fine dissection of the RLNs
in addition to their identification and preservation.

Previous studies have proposed that characteristics
inherent to TOETVA might allow for enhanced visualiza-
tion and protection of the RLNs.”* The TOETVA allows
for visualization of the bilateral RLNs at their insertion
points, a view familiar to experienced thyroid surgeons.
In addition, the approach allows for a favorable angle of
dissection along the nerve. These hypotheses have held
true in our TOETVA cohort, with no permanent RLN
injuries to date. Similarly, the robotic-assisted RAA tech-
niques provide a magnified view of critical anatomy, and
the wristed instrumentation facilitates safe dissection of
the RLNs. This allowed for preservation of all RLNs in
our cohort of robotic-assisted techniques. We believe
these benefits with the RAA techniques are maximized
only after the learning curves for these techniques have
been met, and important to consider is that the learning
curves for the robotic-assisted techniques, including RF
and TA, are notably longer than TOETVA. Studies esti-
mate a learning curve of 35 to 50 cases for robotic-assisted
RAA techniques vs 7 to 11 cases for TOETVA.'®!719:957

There was a significant difference in operative time be-
tween the RAA and TCA cohorts. Consistent with earlier
literature, RAA techniques were found to have longer
operative times for both thyroid lobectomy and total thy-
roidectomy.'”'""'® Among the RAA techniques, RF was
found to take significanty longer than both TA and
TOETVA, and there was no significant difference in
operative time between TA and TOETVA on subgroup
analysis (Table 3).

In our series, we found that RF takes significantly
longer than the other RAA techniques, only allowing
for adequate ipsilateral lobe access, and with a higher
rate of postoperative hematoma (3 of 54 [5.6%] vs 0 of

162 [0%]; p = 0.015). As such, both institutions have
moved away from this technique in favor of TA and
TOETVA, respectively. Importantly, these trends in out-
comes seen with RF at our institutions might be related to
our respective case volumes in relation to the learning
curve for the procedure, as others have reported favorable
outcomes with the technique.®'""

Although the RAA outcomes are in the context of a
significantly smaller BMI than the TCA cohort, the
mean BMI of 27.4 kg/m® is on par with the US national
average of 28.7 kg/m? as per a 2012 study.”® This suggests
that our RAA cohort is an appropriate reflection of the
North American patient population with regard to body
habitus. In addition, both TA and TOETVA were suc-
cessfully used to perform thyroidectomy in patients with
BMI >40 kg/m* without complication. Future studies
are needed to examine how BMI might affect case
complexity and therefore operative time and complication
rate via these RAA techniques.

Moving forward, we might understand that differences
in outcomes between North American and Asian series
observed initially were due to the lower case volume
and differing levels of progress on the learning curves of
these procedures, rather than inherent differences in pa-
tient population. As RAA techniques gain favor in North
America once again, particularly with the recent interest
in TOETVA, it is important that we maintain a frame-
work for educating surgeons and institutions on the
learning curves and ideal methods for successfully per-
forming these techniques.”

Ultimately, although this study demonstrates that these
procedures can be performed safely, their widespread
adoption will be dependent on the value they can provide,
particularly in our current healthcare climate. Although
cost is a frequent concern with these RAA techniques,
other factors, such as quality of life outcomes and pa-
tients’ willingness to pay to avoid cervical incisions,
must be considered in determining value.”” We under-
stand that, similar to TCA, cost can be minimized
when these RAA cases are performed by high-volume sur-
geons and centers.”’ In addition, as experience continues
to grow with these techniques—particularly TOETVA,
given its relative infancy and the fact that it does not
use a surgical robot—we may see an additional decrease
in operative time and, subsequently, cost.”

CONCLUSIONS

The RAA thyroidectomy is safe and feasible in a North
American patient population when performed by high-
volume head and neck endocrine surgeons, with no
significant  differences in rates of RLN injury or
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hypoparathyroidism compared with TCA. Although there is
an associated increase in operative time with these RAA tech-
niques, they can ultimately provide healthcare value in the
appropriately selected patient and with the appropriate
high-volume surgical teams. Accordingly, RAA approaches,
particularly TA and TOETVA, are reasonable surgical op-
tions for thyroidectomy in a select North American patient
population wishing to avoid an anterior-cervical scar.

Author Contributions

Study conception and design: Russell, Kang, Tufano,
Kandil

Acquisition of data: Razavi, Garstka, Chen, Vasiliou

Analysis and interpretation of data: Russell, Razavi,
Garstka, Chen, Vasiliou, Kang, Tufano, Kandil

Drafting of manuscript: Russell, Razavi, Garstka, Chen,
Vasiliou, Kang, Tufano, Kandil

Critical revision: Russell, Razavi, Garstka, Chen, Vasiliou,
Kang, Tufano, Kandil

REFERENCES

1. Wilson EB. The evolution of robotic general surgery. Scand ]
Surg 2009;98:125—129.

2. Marino MV, Shabat G, Gulotta G, Komorowski AL. From
illusion to reality: a brief history of robotic surgery. Surg Innov
2018;25:291—296.

3. Halsted WS. IV. (I) The Excision of Both Lobes of the Thy-
roid Gland for the Cure of Graves’s Disease. (II) The Prelim-
inary Ligation of the Thyroid Arteries and of the Inferior in
Preference to the Superior Artery. Ann Surg 1913;58:
178—182.

4. Choi Y, Lee JH, Kim YH, et al. Impact of postthyroidectomy
scar on the quality of life of thyroid cancer patients. Ann Der-
matol 2014;26:693—699.

5. Best AR, Shipchandler TZ, Cordes SR. Midcervical scar satis-
faction in thyroidectomy patients. Laryngoscope 2017;127:
1247—1252.

6. Terris DJ, Singer MC, Seybt MW. Robotic facelift thyroidec-
tomy: II. Clinical feasibility and safety. Laryngoscope 2011;
121:1636—1641.

7. Kuppersmith RB, Holsinger FC. Robotic thyroid surgery: an
initial experience with North American patients. Laryngoscope
2011;121:521—526.

8. BanEJ, Yoo JY, Kim WW, et al. Surgical complications after ro-
botic thyroidectomy for thyroid carcinoma: a single center expe-
rience with 3,000 patients. Surg Endosc 2014;28:2555—2563.

9. Clark JH, Kim HY, Richmon JD. Transoral robotic thyroid
surgery. Gland Surg 2015;4:429—434.

10. Berber E, Bernet V, Fahey TJ 3rd, et al. American Thyroid As-
sociation Statement on Remote-Access Thyroid Surgery. Thy-
roid 2016;26:331—337.

11. Kandil E, Hammad AY, Walvekar RR, et al. Robotic thyroid-
ectomy versus nonrobotic approaches: a meta-analysis exam-
ining surgical outcomes. Surg Innov 2016;23:317—325.

12. Russell JO, Clark J, Noureldine SI, et al. Transoral thyroidec-
tomy and parathyroidectomy—A North American series of ro-
botic and endoscopic transoral approaches to the central neck.
Oral Oncol 2017;71:75—80.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Anuwong A. Transoral endoscopic thyroidectomy vestibular
approach: a series of the first 60 human cases. World J Surg
2016;40:491—497.

Jitpratoom P, Ketwong K, Sasanakietkul T, Anuwong A.
Transoral endoscopic thyroidectomy vestibular approach
(TOETVA) for Graves™ disease: a comparison of surgical re-
sults with open thyroidectomy. Gland Surg 2016;5:546—552.
Kim HY, Chai Y], Dionigi G, et al. Transoral robotic thyroid-
ectomy: lessons learned from an initial consecutive series of 24
patients. Surgical Endosc 2018;32:688—694.

Anuwong A, Ketwong K, Jitpratoom P, et al. Safety and out-
comes of the transoral endoscopic thyroidectomy vestibular
approach. JAMA Surg 2018;153:21—27.

Razavi CR, Khadem MGA, Fondong A, et al. Early outcomes
in transoral vestibular thyroidectomy: robotic versus endo-
scopic techniques. Head Neck 2018;40:2246—2253.

Shan L, Liu J. A systemic review of transoral thyroidectomy.
Surg Laparosc Endosc Percutan Tech 2018;28:135—138.
Russell JO, Razavi CR, Al Khadem MG, et al. Anterior cervi-
cal incision-sparing thyroidectomy: comparing retroauricular
and transoral approaches. Laryngoscope Investig Otolaryngol
2018;3:409—414.

Dhillon VK, Rettig E, Noureldine SI, et al. The incidence of
vocal fold motion impairment after primary thyroid and para-
thyroid surgery for a single high-volume academic surgeon
determined by pre- and immediate post-operative fiberoptic
laryngoscopy. Int J Surg 2018;56:73—78.

American Thyroid Association (ATA) Guidelines Taskforce on
Thyroid Nodules and Differentiated Thyroid Cancer,
Cooper DS, Doherty GM, Haugen BR, et al. Revised Amer-
ican Thyroid Association management guidelines for patients
with thyroid nodules and differentiated thyroid cancer. Thy-
roid 2009;19:1167—2214.

Haugen BR, Alexander EK, Bible KC, et al. 2015 American
Thyroid Association Management Guidelines for Adult Pa-
tients with Thyroid Nodules and Differentiated Thyroid Can-
cer. Thyroid 2015;26. thy.2015.0020—thy.2015.0020.
Kandil EH, Noureldine SI, Yao L, Slakey DP. Robotic trans-
axillary thyroidectomy: an examination of the first one hun-
dred cases. ] Am Coll Surg 2012;214:558—564.

Razavi CR, Russell JO. Indications and contraindications to
transoral thyroidectomy. Ann Thyroid 2017;2[5].

Russell JO, Anuwong A, Dionigi G, et al. Transoral thyroid
and parathyroid surgery vestibular approach: a framework
for assessment and safe exploration. Thyroid 2018;28:
825—829.

Garstka M, Mohsin K, Ali DB, et al. Well-differentiated thy-
roid cancer and robotic transaxillary surgery at a North Amer-
ican institution. ] Surg Res 2018;228:170—178.

Terris DJ, Singer MC, Seybt MW. Robotic facelift thyroidec-
tomy: patient selection and technical considerations. Surg Lap-
arosc Endosc Percutan Tech 2011;21:237—242.

Orloff LA, Wiseman SM, Bernet V], et al. American Thyroid
Association Statement on Postoperative Hypoparathyroidism:
Diagnosis, Prevention, and Management in Adults. Thyroid
2018;28:830—841.

Davis SF, Abdel Khalek M, Giles J, et al. Detection and
prevention of impending brachial plexus injury secondary
to arm positioning using ulnar nerve somatosensory evoked
potentials during transaxillary approach for thyroid lobec-
tomy. Am ] Electroneurodiagnostic Technol 2011;51:
274-279.


http://refhub.elsevier.com/S1072-7515(18)32229-4/sref1
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref1
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref1
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref2
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref2
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref2
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref2
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref3
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref3
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref3
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref3
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref3
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref3
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref4
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref4
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref4
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref4
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref5
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref5
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref5
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref5
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref6
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref6
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref6
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref6
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref7
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref7
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref7
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref7
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref8
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref8
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref8
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref8
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref9
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref9
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref9
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref10
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref10
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref10
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref10
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref11
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref11
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref11
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref11
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref12
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref12
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref12
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref12
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref12
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref12
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref13
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref13
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref13
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref13
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref14
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref14
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref14
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref14
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref14
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref15
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref15
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref15
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref15
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref16
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref16
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref16
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref16
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref17
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref17
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref17
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref17
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref18
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref18
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref18
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref19
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref19
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref19
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref19
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref19
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref20
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref20
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref20
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref20
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref20
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref20
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref21
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref21
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref21
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref21
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref21
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref21
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref21
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref22
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref22
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref22
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref22
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref22
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref23
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref23
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref23
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref23
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref24
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref24
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref25
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref25
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref25
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref25
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref25
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref26
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref26
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref26
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref26
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref27
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref27
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref27
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref27
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref28
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref28
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref28
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref28
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref28
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref29
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref29
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref29
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref29
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref29
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref29
http://refhub.elsevier.com/S1072-7515(18)32229-4/sref29

522 Russell et al Discussion

J Am Coll Surg

30. Choi JY, Lee KE, Chung KW, et al. Endoscopic thyroidec-
tomy via bilateral axillo-breast approach (BABA): review of
512 cases in a single institute. Surg Endosc 2012;26:948—955.

31. Dionigi G, Lavazza M, Bacuzzi A, et al. Transoral endoscopic
thyroidectomy vestibular approach (TOETVA): from A to Z.
Surg Technol Int 2017;30:103—112.

32. Arora A, Garas G, Sharma S, et al. Comparing transaxillary
robotic thyroidectomy with conventional surgery in a UK pop-
ulation: a case control study. Int J Surg 2016;27:110—117.

33. Duke WS, Holsinger FC, Kandil E, et al. Remote access
robotic facelift thyroidectomy: a multi-institutional experience.
World J Surg 2017;41:116—121.

34. Razavi CR, Fondong A, Tufano RP, Russell JO. Central neck
dissection via the transoral approach. Ann Thyroid 2017;2[5].

35. Razavi CR, Vasiliou E, Tufano RP, Russell JO. Learning curve
for transoral endoscopic thyroid lobectomy. Otolaryngol Head
Neck Surg 2018;159:625—629.

36. Lee ], Yun JH, Choi U], et al. Robotic versus endoscopic thy-
roidectomy for thyroid cancers: a multi-institutional analysis of
early postoperative outcomes and surgical learning curves.
J Oncol 2012;2012:734541.

37. Park JH, Lee ], Hakim NA, et al. Robotic thyroidectomy
learning curve for beginning surgeons with little or no experi-
ence of endoscopic surgery. Head Neck 2015;37:1705—1711.

38. Flegal KM, Carroll MD, Kit BK, Ogden CL. Prevalence of
obesity and trends in the distribution of body mass index
among US adults, 1999-2010. JAMA 2012;307:491—497.

39. Nellis JC, Ishii M, Russell JO, et al. Perception of neck scars
after thyroid surgery: is there social value in avoiding a neck
scar? AAFPRS Spring Meeting. National Harbor, MD 2018.

40. Al-Qurayshi Z, Robins R, Hauch A, et al. Association of
surgeon volume with outcomes and cost savings following
thyroidectomy. JAMA Otolaryngol Head Neck Surg 2016;
142:32—39.

Discussion M)

DR WILLIAM B INABNET Ill (New York, NY): Russell and col-
leagues from Tulane and Johns Hopkins present a 2-institution
report of their collective experience with remote access thyroid sur-

gery. Surgeons often learn only 1 of these techniques, and few teams
learn more than 2; the authors are to be commended for developing
the expertise to offer 3 different approaches, an accomplishment
that permits personalization of surgical recommendations. The
authors report no major complications in both the remote-access
approach and transcervical approach cohorts, which is a major
accomplishment that all endocrine surgeons, including myself,
should strive to meet.

In the title of your paper, the words “a multi-institutional North
American experience” is somewhat misleading in that the study was
really performed at 2 institutions. This phrase fails to acknowledge
or recognize the innovative work with remote access thyroid surgery
being done in Durham, Chicago, Dallas, San Francisco, New York,
and elsewhere in the country. Consideration should be given to
changing your title to reflect that this study is really a
2-institution study, not a multi-institutional study that is reflective
of the North American experience.

The universally accepted definition of permanent vocal cord
paresis is vocal cord immobility > 6 months. The abstract in the
book reports a permanent recurrent laryngeal nerve injury in 3 of
201 patients in the remote access group, and 3 of 382 in the con-
ventional group, yet your manuscript and your presentation report
no permanent recurrent laryngeal nerve injuries in either group.
Please explain the discrepancy in this very important outcomes
measure.

In the remote access group, you report a difference in the per-
centage of patients undergoing total thyroidectomy, 22% in the
remote access group vs 41% in the conventional group. Knowing
that the robotic faceless approach is really only applicable for
unilateral thyroidectomy, what happens if you exclude those
patients? Do the numbers even out with regard to total thyroid-
ectomy? In high-volume thyroid programs, thyroid cancer
typically comprises 30% to 40% of patients. Many of these
patients require central lymph node dissection, yet in your
analysis you excluded these patients. Please explain why they
were excluded.

Finally, you note that the majority of cases were performed by 2
right-handed surgeons, yet the transaxillary and facelift cases were
performed with robotic assistance, which really sort of negates the
influence of the surgeon’s dominant hand. As a left-handed sur-
geon, I teach my trainees to use their nondominant hand if the
instrument/tissue alignment ergonomically favors such. Why do
you place such an emphasis on the handedness of the surgeons,
and do you think this in any way affects outcomes?

DR HERBERT CHEN (Birmingham, AL): Certainly, experienced
thyroid surgeons such as Drs Russell, Kandil, and Tufano can
perform these technically challenging approaches. But like many
operations, showing that you can perform them does not necessarily
mean you should perform them. In full disclosure, I do not perform
any of these procedures listed here.

A permanent hypoparathyroidism rate of zero is impressive and
certainly due to the skill of these surgeons. However, at least 1 of
the patients was excluded from the analysis because that patient
had biochemical hypoparathyroidism but less than 6 months of
follow-up. I do think this patient and other patients who still
have that complication but have not reached the full 6 months,
should be included as a permanent complication because they are
as permanent at the time of the analysis.

Although the complication rate is similar between the groups,
the operative time is significantly longer for the remote access pro-
cedures compared with the conventional. This leads to more anes-
thesia and more operating room (OR) time. There is also extra
equipment. Have the authors examined the total OR costs between
the remote access and conventional thyroid surgery?

Most high-volume endocrine surgery centers perform outpa-
tient thyroidectomy. At our institution, virtually all patients
who have conventional thyroid lobectomy or total thyroidectomy
go home the same day. What percent of your conventional thyroid
lobectomies and total thyroidectomies vs the remote access go
home the same day? What is the mean length of stay for all 4
groups? If the length of stay is longer for remote access, why?
Lastly, on what percent of your practice do you perform remote
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