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Controversy of the Surgery of Papillary Thyroid Cancer-Robotic Thyroidectomy

Yoon Woo Koh, MD, PhD
Department of Otorhinolaryngology, Yonsei University College of Medicine, Seoul, Korea
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- Army-Navy retractor
- Right-angle ‘breast’ retractor
- Self-retaining retractor(Sejong Medical Corpora-

tion, Gyohaeup, Korea)(Fig. 1A)

28 & AAHI[Robotic instruments(Da Vinci
Robotic System— Intuitive Surgical Inc.,
Sunnyvale, CA)]

- 30 degree face-down dual-channel endoscope
(Intuitive Surgical Inc., Sunnyvale, CA)

- 5 mm Maryland forceps(Intuitive Surgical Inc.,
Sunnyvale, CA)

- Harmonic curved shears(Intuitive Surgical Inc.,
Sunnyvale, CA)

- ProGrasp forceps(Intuitive Surgical Inc., Sunnyvale,
CA)

7|Et 242 Q5 2Rt 7|7(Other instruments to
facilitate surgical process)

- Bovie tip(electrocautery tip) : conventional size of
spatula type and also additional tips which progres-
sively lengthens.

- Hemoclip or Hem-o-lock™ : for ligating uncon-
trollable vessels such as branches of the internal jugular
vein,

- Yankauer suction(Fig. 1B)
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thyroidectomy via transaxillary approach)
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Fig. 1. Self-retaining retractors and new designed Yankauer suction. A : The two retractors on the left are the former
Chung's retractors for endoscopic or robotic thyroid operations and the four retractors on the right are modified re-
tractors for neck dissections via retroauricular or modified facelift approach. B : New designed Yankauer suction (top)

modified from the conventional Yankauer suction (bottom).
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chial plexus neuropathy)& of|'d5}7] 8l st 4+
A7 Zo] 1% 2 AR A e HAkgE ZpAof| A
BAE A AL FHFig. 2).

HolX o] 30° face down dual channel endoscope I}
2R 71T AFUE 917 oF 5~6 cm ] B 53 Y
SHA 95 A E =oksttt. Bovie coagulatorE ©]-8-3f
o] ) FL(pectoralis major muscle)?] A5 F3f &4
= (sternocleidomastoid muscle)] A A7}A] 37
L5} 1) 3] T(subplatysmal flap)= #AecH(Fig. 3).

Tt do] k& HH o] 159 sternal head
9} clavicular head AFo]9] 34 2lakal vhefsto] 1t
S AL Sl Y =EAIXITH(Fig. 4). olwf W
73t A F o] £Afol folsin] FEAEL(ster-
nohyoid muscle)¥} F=7AE

S Y20z 7Alste] W

(sternothyroid muscle)

W3 S =S A, ol

Fig. 2. Position of the patient and design of the skin incision.
The neck is slightly extended, and the patient’s lesion-
side arm is raised to expose the axilla.

Fig. 3. Skin flap elevation and acquirement of working
space.

2L YMMRTY £40| 0fsf-2

7Hs3F A7dE2(omohyoid muscle)}-S EA|5HA] o1
%i AAZITHFig. 5).
& Aok FHsl7] fla) HebR o) ol AVhE Fal
F74217](Sejong Medical Corporation, Gyoha—eup,
Korea)& A48l o5 #4770l ddsto] ojutat ajdf
=+ AN ]714(Fig 6). 25 A AEAES Sl
A RS fE 5 AA el 1.0 cm 3 RAVNE 8t
, §F HS(sternal notch) FAE B9k o 2 ProGrasp
forceps A2 95t #7H2 &R 57| = ok (Fig. 7).
30" face down dual channel endoscopeS 25 Al~

go] STl AAA7|aL epro] uRAMNE Tt

o] Z9ko #J2]A]7It}. 1 €] Harmonic curved shear2}t
Maryland forceps ZH2 WA 74 Q] o]l $#| A7},

-
-

Fig. 4. Once the sternocleidomastoid muscle is outlined,
the sternal (ST) and clavicular (CL) head of the muscle is
divided and the dissection is continued between the
two heads.

Fig. 5. The thyroid gland is exposed by medial traction
of the sternothyroid muscle (ST) and lateral traction of
the sternocleidomastoid muscle. OH : omohyoid muscle,
IJV *internal jugular vein, TG : thyroid gland.
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ProGrasp forceps WA 73} th2 2 58-9] Atofo] $
AANZIAY 57 F72ANEE Fote] AYAIXI
(Fig. 8)

A AP 9HH 3] 12 A7 3 ProGrasp forceps
= 0] &sto] A= ol Fo R At A AT

Fig. 6. Application of an external self-retaining retractor.

Fig. 7. An additional areolar incision is made for the in-
tfroduction of the ProGrasp forceps which is directed to-
wards the midline of the sternal notch.

Fig. 8. The conf iguration of the robotic arms ofTer docking.
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ProGrasp forceps& ©]-8-8F0] M4

< 3Hl8}al Harmonic curved shears2
AT EA17

Hl ©]Z Harmonic
scapel= 9l =
of s} 74t

SFATHFig. 11).

His
A

Y=oz A3t Aejo A Harmonic curved shears=
o) 851l AP 7]

AP Zmly) 8ke|EE A AL

1ulo.
[ =1

A8 EFelsted
3}o

sl SHHHAL

sk

5o

Sh AN
Fig. 9. The upper pole of the thyroid gland is drawn
downward using the ProGrasp forceps and the superior
thyroid vessels are divided and ligated with Harmonic
curved shears. OH : omohyoid muscle.

F|g 10. The superlor parathyroid gland (PTG) is |o|ermfeo|

and remained intact during the dissection. ITA : inferior

thyroid artery.
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shears ©]-8-5te] Hhe|Alolli= 7] 8t W3] S FA 7 of) of
3k Ao f-2J8kch(Fig. 13). Harmonic curved shears
< o] goto] 55 MHAS 7R e =R B3k ¥ Har-
monic curved shears& ©|-&3t] @55 A 55

THTE A7 EE =, 7] 92d)

Aloll+= Harmonic curved shearsol] 2|3+ ¥13] S 57417
Ao folah st (Fig, 14). til= $418 &
2HAAES 55 A E AT AR Zl8st
t}H(Fig. 15). AAE g2 He} s RA7|E =
&l A&3thFig. 16). A AAAE] A TS

;N ). i ; 2
Fig. 14. Central compartment neck dissection is performed
carefully not to damage the nearby recurrent laryngeal

nerve.

Fig. 12. The inferior thyroid artery is divided and ligated
close to the thyroid gland using the Harmonic curved
shears to preserve the recurrent laryngeal nerve.

.

Fig. 15. Surgical field after ipsilateral thyroidectomy with
central compartment neck dissection. PTG : parathy-
Fig. 13. The dissection of the Berry's ligament. roid gland, RLN : recurrent laryngeal nerve.
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o]7] %= gt

Fig. 16. Surgical specime of right hemithyroidectomy
with ipsilateral central compartment neck dissection (A)
and total thyroidectomy with bilateral central compart-

ment neck dissection (B).

Feitle AR Y 5 S g Al
A% A ] Sof| &S FH3ITHFig. 18). Jackson—Pratt
2159 v of (20 mL, 3.2 mm in diameter, Barovac,
Sewoon Medical Co., Seoul, Korea)2 Ar¢Jst & oo}
a2 AR5 4-0 Vieryl¥} 5-0 Nylon2 ©]-&3}
o] BRI fFEF-91= 5-0 Vieryl# 6-0 NylonZ ©]
&-5fo] Bt

SO EE 0188 22 UHMEK|E(Robotic

thyroidectomy via retroauricular approach)
A4l ahR] Aol A 2Rl ekl IAA71AL =
3} ARE WojEo 2 3|HAI, oy elrzyay
145 AI71A] ¢ Ao] TiAL 2 4

FoINAARE olahH A Mol o] SoHs WP ol
At JEHY AT FASHA =9k Holrh
WAe B Itk Z, earlobe 7] Aol A A2} 5}o]

A

Fig. 17. Contralateral thyroidectomy (A—D). In cases of a TT, a contralateral lobectomy is performed through the
same incision by subcapsular dissection and preservation of the parathyroid glands and the RLN. RLN : recurrent lo-

ryngeal nerve, ITA : inferior thyroid artery.

180



Fig. 18. Surgical field after the operation. Both recurrent laryngeal nerves are preserved and well visualized. Right
contralateral (A) and Left ipsilateral recurrent laryngeal nerve (B).

Fig. 19. Skin incision design for the retroauricular thyroid-
ectomy. The actual distances from the entry of the ret-
roauricular port to the ipsilateral thyroid gland and the
sternal notch (the lowest limit of the modified radical
neck dissection procedure) have been each shown for
reference.

tragus 0|0l A FHo R AAFslo] Fixfo] TR =0
2 S ahet LgJl’/‘r(Fig 19).
T A7 Fof @)% A M (external jugular vein)d} to]

7417 (great auricular nerve)e &1 P76} 1

ZH(subplatysmal flap)= AAScHFig. 20). 4 37+
SRE 93t g M= dé E% ‘ﬂ =y

AARE =53

(sternal notch)77}7\] E‘ﬂ'
7\P7}H‘L7]—E— o|-g-sto] Tk
K3} o] 541_3_5:1.0

Falalo] T2 7FAMAI 9] 9]0
W % (carotid sheath)& Zrelgtc}(Fig. 21).

<-(omohyoid muscle)& &¢1sto] Hra|A]7] 1L

Fig. 20. Skin flap elevation. After skin incision, subplofysmol
flaps are elevated above the sternocleidomastoid mus-
cle.
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Fig. 21. The anterior border of the sternocleidomastoid
muscle is delineated and opened which is then retract-
ed posteriorly to eventually reveal the contour of upper
pole of the thyroid gland.
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Fig. 22. The ipsilateral strap muscles are identified and
dissected away from the thyroid gland which is then lift-
ed up.

Fig. 23. The omohyoid muscle and the strap muscles are
then retracted superiorly and secured by the retractor
to reveal the superior pole of the thyroid gland.

T 2-0silkE o83t kel& o = AR} (Fig. 24).

30° face down dual channel endoscopeE 25 A&

H90] Fokghol| AXA|7| AL o7l AR FFFEH el
]| A17] 3L Harmonic curved shear?} Maryland forceps
2 717 WA 2 Sl IAAIZIT o|uf =0] §-0]
52 753k Harmonic curved shear’= AZ0lA] 315
o8 Ftes ARAIT) HopR [ o] Hfof=
g 719 3D WA ¢ 3719 2iEE AHE 4= gleut
oL Aol 2719 2EERS AlE &
7ro] FREBE 55 7Y AAlsAloll= Maryland
forcepse AR&SIH WS QA& A o= ProGrasp

Fig. 24. The anterior border of the SCM can be retract-
ed posteriorly and secured in place with anchoring su-
tures (arrow) using black silk 2-0.

Fig. 25. Docking of the robotic arms and its configuration.
Generdlly, the Harmonic curved shears is placed at the
right side of the central endoscopic arm and a 5 mm
Maryland forceps at the left side.
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A A &
°

Aol fr2fstth(Fig. 25).
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Fig. 26. The superior thyroid vessels are ligated with Har-
monic curved shears to mobilize the superior pole of the
ipsilateral thyroid gland.

Fig. 27. The parathyroid gland (arrow) is visualized at the
posterior surface of the thyroid gland where it is dissect-
ed off the gland posteriorly.

Fig. 28. Taking care not to damage the recurrent larynge-
al nerve (arrow), the dissection is continued inferiorly to
remove ipsilateral central compartment lymph nodes.
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DR UANKFY 29| Oc-28 TAM =
S Wt s Az & gelgh HES S RA
o &AFo] 7HA] P& gt vl Sl Hx Al
A& 55 A9 dAsa 492 stk (Fig
28). 55 AT HEA AAlgo] dREH 55 1
A RS 713491 o] Harmonic curved shears= ©]-8
stol 7]k o 2 5E vrefgieh(Fig. 29). ©]of Berry $1th
oA ZE AR AE H71A] oA BHE S
4178 8] £A4Fo] 71| g F=oaljof ghtk(Fig. 30). 71
A FRE 55 SATY "Hzde 7P ofef R4
£ dAsk 55 A g AAleS SR eHFig. 31).
AAE A2 Sopf| mEANREE S5 A
=3tk (Fig. 32). A AA &S 18+ Maryland

Fig. 29. The rest of the thyroid gland is dissected away
from the trachea by retracting the thyroid tissue medial-
ly and superiorly.

f ) ‘ a
Fig. 30. Thyroid attachments to the Berry's ligament is freed

away using Harmonic curved shears with gentle retraction
of the specimen laterally.
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L ER R e R E RGBS )
Foll AT 930k ek Z, dolglt YA B
2947 Gl 4 wARA

Fig. 31. The thyroid isthmusectomy is performed reveal-
ing the frachea underneath.

Fig. 32. The final retrieved specimen after retroauricular
total thyroidectomy and central compartment neck dis-
section.

Fig. 33. The superior thyroid artery and vein are ligated at
the superior pole of the contralateral thyroid gland, which
will completely mobilize the upper pole.
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Ful v} AW Harmonic curved shearsS ©]-&3}o] 2
Zeteh(Fig. 33). WS 1419 =58 BolstA o
7] $Jsto] gl A& FE5O = 7)&ol7| % i), vt
43 S-S "Il AAsS flsto] 7|Hag] =
ProGrasp forcepsE ©]-&35}0] A5k o] ¥

7ol 4 Harmonic curved shearsE ©]-8-3}o] Hij|& wt
3o FAIE S elstal BEFTH(Fig. 34). WS 1Y
Ao vlel= 2] U SollA e)5 o= zssh of 2t

=2 Ex=0
= 0 1

o
EEES

AollA] SHolsl Bl A1 afol oI5 e 24)
MR} A2 2E el shof Sek(Fig. 35). 4]
of 2 4agolN Sandtel gl Fast §

Fig. 34. Then lymphoadipose tissue comprising the con-
fralateral central compartment lymph nodes is released
from the most inferior extent within the working space.
The thyroid gland is then lifted up and dissected in a
medial to lateral direction.

Fig. 35. The contralateral recurrent laryngeal nerve (ar-
row) is identified during the dissection and traced along
to continue down to the lymph nodes of the contralat-
eral cenfral compartment.
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Table 1. Possible postoperative complications from robotic fransaxillary and retroauricular thyroidectomy

Nerve injury

Recurrent laryngeal nerve-temporary & permanent injury

superior laryngeal nerve
Marginal mandibular branch of facial nerve (retroauricular)
Great auricular nerve (retroauricular)
Temporary brachial neuropathy (fransaxillary)

Hypoparathyroidism
Seroma/hematoma/hemorrhage
Wound problem

Temporary & permanent injury

Hair loss along incision line (retroauricular)

wound infection, dehiscence
Skin flap necrosis, discoloration (retroauricular)
hypertrophic scar, keloid formation

Trachea & esophagus injury
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Table 2. Comparison of advantgaes and disadvantages between tansaxillary and retroauricular thyroid surgery

Parameters

Transaxillary approach

Retroauricular approach

Invasiveness

Division of two heads of SCM muscle,

large dissection area

Surgical view

Distance to thyroid gland Far
Convinience of instrumentation

used)
Feasibility of contralateral

thyroidectomy

Feasibility of CCND Not difficult
Identification of SLN Not difficult
Possible mouth corner deviation  No
Possible loss of sensation No

in periauricular area
Possible brachial neuropathy Rarely

Anterior chest wall discomfort Sometimes yes

Association with ND

From inferior to superior direction,
sometimes limited surgical view
due to prominent clavicle

More convenient (3 robotic arms

More feasible and accessible

Possible but hard to dissect leve IIB &
VA, relatively difficult to find the SAN

Lateral retraction of SCM muscle,
small dissection area

From superior to inferior direction,
no limitation of surgical view due to
clavicle

Close
Less convenient (2 robotic arm used)

Less feasible and accessible

Easier
Easier
Sometimes yes
Sometimes yes

No
No

Possible and easier to dissect leve IIB
& VA, relatively easy to find the SAN

SCM
ND : neck dissection, SAN : spinal accessary nerve
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