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Transoral Robotic Surgery: Up to Date
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Feasibility and efficacy of transoral robotic surgery (TORS) were verified in the field of head
and neck surgery. It has the advantages of 3D visualization, tremor filtration, and free move-
ment of instrument arm. Within narrow working space, various procedures that is impossible
with instruments used in conventional endoscopic surgery could be practiced to remove the le-
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sions and preserve surrounding healthy structure maximally for maintenance of function. For
example, inner perichondrium of thyroid cartilage was peeled off and suture technique was used
to control bleeding and decrease raw mucosal surface. However, it has also disadvantages of
limited instrument type, high cost of robotic system, and lack of exclusive retractor to obtain
working space. And oncologic and functional results of TORS were quite acceptable for treat-
ment of oropharyngeal, hypopharyngeal, and supraglottic cancer. Therefore, TORS is a valid
treatment option as a surgical organ-preserving strategy for patients with oropharyngeal, hypo-
pharyngeal, and supraglottic cancer.
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Fig. 1. daVinci robotic system. The
surgeon was positioned in the sur-
geon’s console and controlled ro-
botic arms equipped into manipula- §
tor cart (A). Three robotic arms were |
inserted through oral cavity using FK
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Fig. 2. Base of tongue resection. Protruding tumor was observed in the base of tongue (A). Upper dissection was proceeded along up-

£ 5ol EAs1SITHFig. 4). FRILIE A-h AAlE Al
2] kAol ARt velopharyngeal reflux7h 2| 151 A
st 2 Foll F2lo] TaE= A= itk E3 funtion-
al outcome swallowing scaleE ©]-&38t 334 s} 7|5 3
7holl A 1789 gkxpto] 3%s 7] Sak ot A4 wAE F3f
T AF7F 7Hs kAL, UA| 2AES ofEgt ¢l
& HATEY A7l BA) Fof e 4 Qe S-S B}
37 IliA] Al3Y3t nasometer study©ll A= 2= FRR7F HAF
ARl e RIS H) olefet AutE vigow A7k =
5 o] AT AR ol 7|5 HE X7 o

2 fadS €5 A3

ol

ARz AlAIIA 222

o = =)
& B 2 sRIF 2A
o

—

FOIEST ol 37 23t

£ A o] #4988

o ox

[¢]
34 B asleith(Fig. 5. AFde] 23k gt &2
S AT 22 /)T 2| PEe BT sjRaty 128
7RI Qs BRIt lsterael WAlE 7s A Sgiek ol
A P AAY
AT, T3t 221 A B atsiuA ag Y

oA it gy 25 7|5 o Maryland forceps 5=

g ubgo 2 dold STt B

\\

per safe margin of tumor (B). Deep dissection was carefully performed not to inflict the lingual artery (C). Inferior dissection was per-

formed to vallecular mucosa to obtain safe inferior margin (D).
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F|g 4. Postoperatwe healing status of patients who underwent transoral robotic lateral oropharyngectomy (A). No aspiration was ob-
served in postoperative VEF study (B). Postoperative healing status of tonsillar cancer patient who received mandlbulotomy and free flap
reconstruction (C). Pharyngeal peristalsis was delayed despite several swallowing trials (D). VEF: videopharyngogram study.

Fig. 5. Partial hypopharyngectomy. Small protruding lesion was observed in lateral wall of the pyriform sinus (A). Upper dissection was
done along the pharyngoepiglottic fold (B). Lateral dissection was performed along the inner surface of the thyroid cartilage (C). Lastly,
the apex of the pyriform sinus was resected as en-bloc (D).

Fig. 6. Three year overall (A) and dis-
ease-free survival (B) of patients with
hypo-pharyngeal cancer.
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(1.74+0.036) Shim Jitt (2.01+0.034) form analysis in patient who receiv-
ed transoral robotic partial hypoph-
aryngectomy. Fo: average fundamen-
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Fig. 8. Transoral robotic supraglottic partial
laryngectomy. Dissection was started from the
ipsilateral pharyngoepiglottic fold (A). Dissec-
tion proceeded from the ipsilateral pharyngo-
epiglottic fold along the inner surface of the th-
yroid cartilage and vallecular mucosa (B). Dis-
section proceeded in the cephalo-caudal direc-
tion to the ventricular level after the petiole of
the epiglottis was resected (C). Finally, dissec-
tion continued the along ventricle in the antero-
posterior direction, and half of the supraglottic
structure could be removed en bloc (D and E).
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Fig. 9. Schematic drawing of transoral robotic parapharyngeal tumor resect|on (A and B). Incision was made on the mucosa of tumor (C).
Extracapsular dissection of the benign mass (D). Robotic magnified view allowed for optimal vascular isolation (E). Parapharyngeal tu-
mor was removed by TORS without tumor spillage (F). TORS: transoral robotic surgery.

rior WO E FEAS wel WAsto] AFE] AL o)
12 A|ASIALE BE FRfoA] HHS Ay AAFA o7 A
Aston 84%0) 24 AAAS Slslic, Bit 14449

o 22 T 717 B 19 Fol A T Aptko] whAys

o W s 27} AR ol TS
Ak 271 glo] AE Ytk 4% F B 8UA T4 AH7H
Aslola Bt 1A 712 W] FHsstelrt e 3

220} 317 e 2 T FKkolehs WA QAR AT
oF Azl Qo A 2R AFE HE AL 7He A

RIFI FY¥Y A7 BR e

AP B $F0 2 A0 w2 1099] Bl 2
AL olgstel 477 BAES AAsit A7 2
2 5o thga ol AREUT 2L Fof T 44
2 315 5 ut Slo] SH 02 WS st RFE
2ol SIX3 BBET HMAHE] £4 FBEE Fol]
Sfato] Fopo] 7915 wheh] 2A2EA WA Wshck
33919] Sl Aok §eto.mE PREY] HE A5l

953} pterygomandibular raphe, medial pterygoid muscle
59 821 ol ol 4 M % SRk e
R =

315 505 Bl AASO] AL 0T - U2k ET Mo

ryland dissectorE 0183l ¥ =99 A& Hel & 59
<o) AAH ofejFo) X|gt Fadt tREES &4 1
SHHA S =A27|E o838l AAlsk: TdS HEtt &
kg 28 -G 0]-85}0] Vieryl 302 B8t & oS &
FFAtHFig. 9). ARb= FRIFE T4 SAE o=
Aol Aol AAHE 7R ¥ T4 A&t &
8] ARGEl= stef AVN7E AE Ao A lge) HitE
ZHfotal o F S o]Fhgo] EANE 2 AAtoA HiE

A7} FF glol M2 %g uglon v g Aol

O MEES eppols:

REFERENCES

1) Nam W, Kim HJ, Choi EC, Kim MK, Lee EW, Cha IH. Contributing
factors to mandibulotomy complications: a retrospective study.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2006;101(3):
€65-70.

2) Wang CC, Cheng MH, Hao SP, Wu CC, Huang SS. Osteoradionecrosis
with combined mandibulotomy and marginal mandibulectomy.
Laryngoscope 2005;115(11):1963-7.

3) Reiter D. Complications of mandibulotomy. Otolaryngol Head Neck
Surg 2004;131(3):339; author reply 339.

4) Weinstein GS, O’Malley BW Jr, Snyder W, Hockstein NG. Transoral
robotic surgery: supraglottic partial laryngectomy. Ann Otol Rhinol
Laryngol 2007;116(1):19-23.

5) Park YM, Lee WJ, Lee JG, Lee WS, Choi EC, Chung SM, et al.
Transoral robotic surgery (TORS) in laryngeal and hypopharyngeal
cancer. J Laparoendosc Adv Surg Tech A 2009;19(3):361-8.

6) Park YM, Lee JG, Lee WS, Choi EC, Chung SM, Kim SH. Feasibility
of transoral lateral oropharyngectomy using a robotic surgical
system for tonsillar cancer. Oral Oncol 2009;45(8):¢62-6.

www,jkorl.org 621



Korean J Otorhinolaryngol-Head Neck Surg 12012;55:616-22

7) Park YM, Kim WS, Byeon HK, De Virgilio A, Jung JS, Kim SH.
Feasiblity of transoral robotic hypopharyngectomy for early-stage
hypopharyngeal carcinoma. Oral Oncol 2010;46(8):597-602.

8) Spiro RH, Gerold FP, Strong EW. Mandibular “swing” approach for
oral and oropharyngeal tumors. Head Neck Surg 1981;3(5):371-8.

9) Barrs DM, DeSanto LW, O’Fallon WM. Squamous cell carcinoma of
the tonsil and tongue-base region. Arch Otolaryngol 1979;105(8):
479-85.

10) Galati LT, Myers EN, Johnson JT. Primary surgery as treatment for
early squamous cell carcinoma of the tonsil. Head Neck 2000;22(3):
294-6.

11) Watkinson JC, Owen C, Thompson S, Das Gupta AR, Glaholm J.
Conservation surgery in the management of T1 and T2 oropharyngeal
squamous cell carcinoma: the Birmingham UK experience. Clin
Otolaryngol Allied Sci 2002;27(6):541-8.

12) Ambrosch P, Kron M, Freudenberg LS. Clinical staging of
oropharyngeal carcinoma: a critical evaluation of a new stage
grouping proposal. Cancer 1998;82(9):1613-20.

622

13) Holsinger FC, McWhorter AJ, Ménard M, Garcia D, Laccourreye O.
Transoral lateral oropharyngectomy for squamous cell carcinoma
of the tonsillar region: I. Technique, complications, and functional
results. Arch Otolaryngol Head Neck Surg 2005;131(7):583-91.

14) Moore EJ, Olsen SM, Laborde RR, Garcia JJ, Walsh FJ, Price DL, et
al. Long-term functional and oncologic results of transoral robotic
surgery for oropharyngeal squamous cell carcinoma. Mayo Clin Proc
2012;87(3):219-25.

15) Salassa JR. A functional outcome swallowing scale for staging
oropharyngeal dysphagia. Dig Dis 1999;17(4):230-4.

16) Park YM, Kim WS, De Virgilio A, Lee SY, Seol JH, Kim SH.
Transoral robotic surgery for hypopharyngeal squamous cell
carcinoma: 3-year oncologic and functional analysis. Oral Oncol
2012:48(6):560-6.

17) Alon EE, Kasperbauer JL, Olsen KD, Moore EJ. Feasibility of transoral
robotic-assisted supraglottic laryngectomy. Head Neck 2012;34(2):
22599.



