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| Abstract |

Minimally invasive surgery and laparoscopic surgery have been used for more than 30 years,
and are now popular even for some malignant diseases. There have been two develop-
ments in technology; one is robotic surgery and the other is less minimally invasive surgery like
natural orifice transluminal endoscopic surgery (NOTES) and single port laparoscopic surgery.
NOTES, using the current platform of a conventional fiberscope and side channel instruments for
surgery, suffers many limitations, including image quality, flexibility of the fiberscope, size of the
side channel, and difficulty of closing the opening. Due to the above-mentioned limitations, single
port laparoscopic surgery has many advantages over. This review aims to define single port
laparoscopic surgery and describe its terminology and technology. To perform single port laparo-
scopic surgery efficiently, new instruments (e.g., a laparoscopic camera, ports, laparoscopic
instruments) and combining other innovative methods into surgery are both helpful. Even though
there have been many developments in laparoscopic cameras, ports, and laparoscopic instru-
ments to enhance single port laparoscopic surgery, further improvements are needed. Motorized
instruments or using a robotic platform in combination with single port laparoscopic surgery will be
another way to overcome the limitations of current single port laparoscopic surgery. Single port
laparoscopic surgery is a technique that has recently emerged, but will be performed in a wider
range of surgical procedures based on developments in laparoscopic cameras, ports and laparo-
scopic instrument technology.
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Table 1. The acronyms single port laparoscopic surgery

eNOTES  Embryonic NOTES?

LESS Laparo-Endoscopic Single-site Surgery
NOTUS  Natural Orifice Trans Umbilical Surgery
OPUS One Port Umbilical Surgery

SPA Single Port Access

SPAS Single Port Access Surgery

SPL Single Port Laparoscopy

SPLS Single Port Laparoscopic Surgery

SIMPL  Single Instrument Port Laparoscopic Surgery
SIMPLE  Single Incision Multi-Port Laparo-Endoscopic
SILS Single Incision Laparoscopic Surgery

SLIT Single Laparoscopic Incision Transabdominal
SLAPP  Single Laparoscopic Port Procedure

SSL Single Site Laparoscopy

TUES Trans-Umbilical Endoscopic Surgery
TUSPLS  Trans-Umbilical Single Port Laparoscopic

Surgery
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Table 2. Common problems of single port laparoscopic surgery

Loss of conventional triangulation offered with conventional
multi-port laparoscopic surgery

Crowding between camera &instrument (intracorporeal &
extracorporeal crowding)

Crowding between instruments (intracorporeal & extracor-
poreal)

Poor ergonomic position
Steep learning curve

Problem of conventional trocars (number of trocars, inser-
tion, secure placement, gas leak)

Patient related limitation (obesity, poor angle &distance
problem using umbilicus for entry)
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Figure 1. Picture of 45 cm 45° angled bariatric length laparoscope with right angle light
cable adapter and Instrument (upper) and 34 cm Standard 45° angled laparo-
scope and instrument.

i, dekAo g BN R BEA o] 2lo] o7k A% &
AR B 7o) FHretsl =9k 7 B el 7h7keiA] T
g =8} peate] & wE rerlTole] SEo| A A
gt} olggk EAIE s dsks ol Zol7t 71 45 em?)
ERZA(FE vukrgolx] ARS-H 7] wliZel| Bariatric leng-
th laparoscope}il Bth& ARRaHA| HH &3te] &
oy} VT e FEVITE A2 BET| &3 B
T 7l Eete] FEE Y F . BAk=45 cmd]
455 Apzte] Bk ol 2|zt B ABHAE A T2
ARg8kaL QLo (Figure 1), o] BR7EE o] &3 S5
7] Az, BdEAES BE RS Be FAlEAE A
T adH o ARgSkaL Qlt.

5) YR 914 B7F 4 (articulating laparoscope) 2]
AME

SRF2A] EndoBye™ Fhijeh Alxg] o] 2Ezto]
719] F-AX B (stryker articulating laparoscopes) 5
o] l=d| o] 79 Wkl 7hHEl 3 (camera chip)o] W
ZEo] glaL FAe] 71Ee] FhHgtelr = 90" = AdE o]
U A= 2] 22 WO R So/M He dAlgem
‘A7 = o] Qlo] Tl ER Bl ofF oAl B

J Korean Med Assoc 2010 September; 53(9): 793-806

Q

Zg7dvEtal & 5= ek, ol gk ) <]
78 Bl Sl EA7 Azt
27) wigel] 7hlete} At e
sn|ete] FEE 9T Sl 1

FAYEGEe BF 37
2Hs sk HEge] I3 T8
skaz, gn| o] T o] A7) lem,
o] Aol LA o, 53
e W] AuA2EE rte
fstodof ab7] wiiel 2his] ARe-H
3L YAE Fsiet

ol BB At B &
e T T FES =017] 4
g ofg] 7pA] WS Adrekint. Bt
7} F2 AR e THet] B
o 2, 5 2o ke
-3} E-g vlasto] AA] ARSkaL Sl Aol F71=
2 7R ) she] el ofghe] WMBK(10 mm, 45°,
45 cm Bariatric laparoscope with right angled light
cable adapter)& Fo] G52 B45ES sl glor
o GAdER 57 Fait ofyel A dol e ddER
EA7eS sk ook Abslatel v )dhs E& ol
M ofg] Lo FFE7] AAls, EedAls, FAldAlE,
A, S EAle 5) oA AREE AL et
Q) ZE 9 Byt

HAFR BTl At AT shph vk
FHE 7] FEE Eolof drke Zloltt. & 7hviget 5
kel FES SvlEkE 1 vl AVIE A ukE
FHE e SEolth ol F#e] veli(head)7t T
o] ARG Foj7} 74X B 2o e FEEA
Fao] Aol B4 vieh B elelld Arle FEAT
it B& 7h=rte F 8l FeT|TE ARREhE EY
UARE o]t 18] BEFo)A] gt =& w2l ¢k A
o] 915 F3 E S| T S A Ajlske] v
52 BAAFES AR Bk glo Alghe] Wil H2
of opehet 22 AlFo] A7) Ea R E = EE AR AL 9A)

ostelAEsxl 797



[
M Leewy

Figure 2. Picture of making Glove port with Wound retracter and globe and conven-
tional trocars (A, B, C) and (D) Outside view of single port laparoscopic cho-
lecystectomy.
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ingle Port Access Laparoscopic Surgery

Access Transformer
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Figure 5. Picture of SILS™ Port (Covidien Inc, Norwalk, CT,
USA: www.sils.com).
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5) Uni-X™ Single port Access (Pnavel System,
Morganville, NJ, USA)
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Figure 6. Uni-X™ Single Port Access with three working
channels (Pnavel System, Inc).
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Figure 7. Picture of AirSeal™ Port and Insufflator (SurgiQuest,
Orange, CT, USA: www.surgiguest.com).
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Single port laparoscopic surgery

Figure 8. Picture of Glove Port (Nelis, Seoul, Korea).
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Figure 9. (A) Picture of outer view during Single Port Laparoscopic Cholecystectomy using Glove port with 45°, 45 cm bariatric
laparoscope and two 45 cm long instrument for retraction of GB fundus and Hartman's pouch and one Laparoangle
instrument for dissection. (B) Picture of inner view during same operation.
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Figure 10. Picture of Roticulator™ (Covidien, Norwalk, CT, USA
: www.sils.com).

Table 3. Technical tip of using instrument for easy single port
laparoscopic surgery

1. Slim and small sized handle
2. Articulating instruments (tip and handle)
3. Curved instruments (tip and handle)

4. Use long length instruments (using instrument of
variable lengths)

5. Idea of crosshanded instrumentation
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Exclusive "Angle” Locking Mechanism
Ability to lock at any angle, not just straight,
enables surgeon to grasp, dissect, cut and
move lissue securely and atraumatically
inany plane. Maximizes control while
minimizing surgeon fatigue.

Axial Rotation Knob
Enables precise rotation of jaws,

maximizing control even while — L.
locked. An Autonomy exclusive.

Proximal Bending Section
Transfers hand movement
into tip control

Wrist controls
articulation.

1 Finger Socket

-~ Opens and closes distal jaw. May be offset
Bias Cam Lever 1o accommodale left or right hand

Lever angles trigger to

left or right, facilitating

left or right handed use.

N

aparay:

Autonomy Laparo-Angle Autonomy Lapar-Angle  Autonomy Laparo-Angle Aulonﬂmy Laparo-Angle  Autonomy Laparo-Angle
Melzenbaum Scissors  Maryland Dissector Nesdle Holder

Electrosurgery Hook Grasper

B

Figure 11. (A) Picture of Handle of Autonomy Laparoangle and (B) Picture of Slim Handle Model for Single Port Laparoscopic Surgery

(CambridgeEndo, MA, USA: www.cambridgeendo.com).

Figure 12. Picture of Realhand (Novare Surgical, CA, USA: www.novaresurgical.com)
idgeEndo, MA, USA: www.cambridgeendo.com).
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3) Realhand (Novare Surgical, CA,
USA: www, novaresurgical,com)
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Figure 13. HiQ LS curved 5 mm Hand Instruments (Olympus,
Japan; www.olympus-global.com/en/news/2009b/
nr091013lesse.html).

4) HiQ LS™ Curved Instrument (Olympus, Japan:
www.olympus-global.com/en/news/2009b/nr
091013lesse. html)
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