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Gloves, Yellow Rubber Tubes and Cable Ties Help with Laparoscopic Surgery
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Abstract

Single-incision laparoscopic cholecystectomy (SILC) is an innovation developed to reduce the side
effects of open surgery and improve the aesthetic appearance of the surgical wound. However, this
technique has limitations such as instrument placement, visibility, and high equipment costs. This article
presents the development of a special device using surgical gloves, yellow rubber tubes, and cable ties
to create a single-incision laparoscopic surgical port, which reduces costs compared to expensive
standard equipment. In addition, it describes the technical problems in SILC surgery and solutions such
as tissue triangulation, instrument crowding, retraction, in-line vision problems, and special techniques
that help the surgery proceed efficiently. The use of the developed Glove Port has been tested in real
patients and demonstrated clinical feasibility, allowing surgeons to access SILC surgery without relying
on expensive equipment. This development is an important step in increasing access to treatment and
reducing the cost burden on hospitals and patients.
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USA), TriPort (Olympus, Wicklow, Ireland), AirSeal (SurgiQest, Inc. , Orange, CT, USA), GelPoint (Rancho
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SILS port (Covidien) Quad Port (Advanced Surgical Wicklow)

Single Site Laparoscopy Access System (Ethicon Endogery,Cincinatti, OH).
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epigastrium d113Uld dissection port wagld retraction port U camera port #u Paraurnbilical incision 3
Shagliirssvuiy wazdndddiiovnlunsld dissection port wilewiiu Tusiendadasuiumis dissection
port 11137 Paraumbilical incision wa¥ retraction port W57 epigastric incision ‘ﬁguﬁlﬁﬂ%ﬁﬂ{]iymméadﬁa
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Talunnsvinau

5 mm working
port

0.5 cm epigastric incision

1.5 cm paraumbilical incision

5 mm refraction
port

5 mm optic port
for 30 degree
laparoscope

abdominal wall

5 mm grasper

5 mm 30 degree laparoscope

5 mm working instfrument (hook)

a1 2 (A) the skin incisions and port insertions during stage one of a two-incision laparoscopic

cholecystectomy; (B) lateral view (from the patient’s right side).
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A
5 mm retraction
port

0.5 cm epigastric incision

1.5 cm paraumbilical incision

5 mm working
port

5 mm optic port
for 30 degree
laparoscope

abdominal wall

5 mm grasper

5 mm 30 degree laparoscope

5 mm working instrument (hook)
A9 3 (A) the skin incisions and port insertions during stage two of a two-incision laparoscopic

cholecystectomy; (B) lateral view (from the patient’s right side).
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A
5 mm working pori

3 mm retraction
port

™ 5 mm optic port for 30
degree laparoscope

1.5-2 cm paraumbilical incision

abdominal wall

s

3 mm grasper

5 mm 30 degree laparoscope

5 mm working instrument (hook)
27 4 (A) The skin incision and port insertions during a single-incision laparoscopic cholecystectomy;

(B) lateral view (from the patient’s right side).
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5. %8931n white balance 14 flexible laparoscope KU port asinas W ludrs1a9esinsd1usu
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technique 32uM28 Aza1150@A gallbladder ®ana1n gallbladder bed waz identify cystic duct laogstniau

7. 91nthild endoclip /uma port 5 fadwms vile WilU clip 7 cystic duct $mwau 3 clips 19
flexible scissor lawinlusin cystic duct lnagsUasnsie

8. %N13 suction-irrigation AUaLD A ATITA ﬁ;maamaaﬂ cystic stump wag CBD

9. 91nthild erasping forceps fa“’uqqﬁﬁ fleeanin wiendu SILS™port lasg1eineny

10. ¥enuazeinuiawma ula sheath wazidiu YaRands Tngliang drain
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cholecystectomy iy

12. 5¥%1504 bleeding, bowel ileus, CBD injury Fnuansernisluiuiianumdsrinsn {Sugull
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ASMINIILWUU 2 incision laparoscopic cholecystectomy

Aelasunisauenaaulagds General anesthesia §Uaeagluyin supine ad incision sub umbilicus
15 1. wawliiine pneumoperitoneum waald Trocar 10 w3l Lﬁ@lﬁ' Video Laparoscope 0 841 waa e
clamp w#3naad1a Trocar i e nneneuld srasping forceps wuunse (aglaild Trocar) incision 7 2 aq'ﬁ
subxiphoid 4119 5 1. 1d Trocar 5 uy. Wiold dissecting forceps wdFaUsuiisandnliegyluriareverse
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technique Jo9184U grasping forceps TU§udiHartmann’s pouch of gall bladder AeloAiiiu triangle of Calot
Tadaiau fevandudissecting forceps 1 cystic duct, cystic artery uaa clip 811 proximal 2 @2 $i1u distal 1

#1 fiaee scissor langgatAkeNeanaNu uag 1gau1Reenn1e subumbilical incision

aslgnisifiuainnieuanyqe (Traction suture)

Daunafiazfieussun 1 cmida sheath Usganas 5 mm.und visible port 5 mm.under vision @e
NAaB45 MmM.30°waUN4 port 5 mm 5u17'fﬁadﬁi1u Fascia L2u9 port wsnAoulumedsyy unadunsedia nylon
2/0 @539U51ad Murphy’s point 19 needle holder futduidu fungus v gall bLadderIﬂHIﬁLﬁﬁuaq'sLu%u
seromuscular l1inzq mucosa wdumsndueen skin AssTANE@MA 5) unaduduiiaesannuiii epigastrium
14 needle holder FuLdadusinu Hartmann’s pouch Iuﬂ?u seromuscular LLaztﬁuﬁgﬂﬁﬂiaULﬁﬂﬁLﬂu loop
wdraenday loop fidte lock U gallbladder (nwdl 6) 9nussunadusenlduurdlasmse anterior

axillary line V" dasunwng unavi1uld35 Clip suture M L& U Hartmann’s pouch W 96 1UF18LAL VIV
gallbladder™

AT 5 Cephalad elevation of the gallbladder via a fundal traction suture

(arrow). Inset shows the traction suture held with hemostats.

SIS

a1l 6 Suspension of the gallbladder with a loop suture on the Hartmann’s
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pouch. Epigastric = suture entering from the epigastrium.

Lateral = suture exiting from the lateral abdominal wall.

Tnn15USULIIR9VDY Suture Nsaoadulufieiviemng 9 dasunndaiusald dovisaestnevingunig
dissector Wag cautery 59555101 Tun1sia1zuiiied Calot’s triangle, WWa posterior window Tinieaulsiiies
2 structures 1914 gallbladder Fsfioslu 3 point Liinve critical view of safety viie clip uazdnlavasnsds

("W 7 uag 8)

AW 7 Critical view showing the window between the cystic duct and

Artery (A) and between the cystic artery and liver (B).

&

\a1¢ gallbladder 88n37n fossa,fin puppeteer suture FniMs iugaeen Tddmgaraiioriug

Y
v

5 mm.visdeslmdu 1 1Hed don trocar 10 mmdluunuudaldgananainiiiu purse string suture fisdane

gnaliuend don trocar 5 mm. aesiadiluuny du gall bladder ldge udafsoen 1ula sheath ag1aduns

N

lunsdifidesang drain azUng port 3 mm.8n 1 9u tield drain ( laldnnu incision Naghs)
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Al 8 Cystic artery being clipped with a reusable 5-mm clip applicator.

n1sunsalasld Glove port

§1a10150HA R Laparoendoscopic single site surgery Faiiadnugnnaiuinnisnain lneldyn
M ) o o . NEANES v oA N Ao & < < 0o g vy

ww3pailodmiusi1 laparoscopic surgery Unfila lidedldinTesiioimutulud@adsiaiung AagviligUae
anunsanfiausnsidinyiaild Jalivineeudaudasiagimlaunld 1wy Glove port

Yun Seok Yang warang® lasieauuszaunisalnisld slove port lnadinatinlunisiidade 1oas
incision TulWIU919812UsZA8d 15-20 Jadluns USudzhe wazyin Fasciotomy USLIaL rectus fascia 817
Uszana 1.5-2 wufmes agrgeenlulagld electrical cautery tip aususeanu 2.5 wufimes laglifssweny
WHAT UHI1TY LT au glove port system Tagld Alexis wound retractor (Applied Medical, Rancho Santa
Margarita, CAXQMW# 9) W1UL01%03109 Waraiugaflowd1iulwniIulsuen aenbd Trocar 1u1A 5 wag 10
a a a iy o Ao a iy = o & < ! ! 123 [ =
fadwns vinnlaeihgelledidauagesn uarlivaneilmiladadusidn o awnsaldareduiia CO, Aanni
10
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mwﬁ 9 Alexis wound retractor

’

\

A 10 Operative technique for single-port laparoscopic surgery using conventional laparoscopic
instruments and a homemade glove port. (A) A sufficient rectus fasciotomy is performed using a
scalpel or the electrode tip. (B) One 10-mm and two 5-mm cannulas are inserted through the fingers
of the surgical glove (white arrow). The other laparoscopic instruments are inserted through the cut
edges of the remaining fingertips without trocar or cannula and are tied using an elastic bandage (black
arrow). (C and D) The surgeon stands between the patient’s left shoulder and the head of the patient,
and the assistant stands on the patient’s right side. (D) The laparoscope is inserted in the middle and
the 2 working instruments laterally at each side of the laparoscope through a glove port.(E and F)

Small specimens are extracted directly through the glove of the umbilical glove port (white arrow).

Bnsuszhvggedie viserunbes uasdudninangln daenndndesndes

43
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FangunsalitldvindsUsziug
1. guilorininnieg
2. iegnandes
3. Wutasaanglu (Cable tie)
4. Trocar dwiuldiniesile
Funoun1susznay
1. dviesnundendndsenoulluigesns AoruanvuIndurIAuENaI 4 lwufmns wagislngaun
urngudnansuszanas 8 wuiuns Ingldidudninanslal (il 11 wae 12) Duununanaazdavio
grawmdedliluag
2. ynenwaadnde sitk no.1 aesnulitaslunisisesn (nmil 12)

3. dnthgellieesthmtanldiieviniesdmiuin Trocar (i gulleiiagldvingeams

P Y v v
q

1 Trocar 12 mm.naeslauiiandanars was Trocar 5 mm.aenldfiiituarifosvesmaile Sade
’NEJNﬁﬁW’]ﬂq\‘iﬁB&JN (Al 13)

4. Ynaviosamdesnadnuay (nwil 14 udatuveugsileasqu( wdl 15) aearuunaiiazietly
UREVEN

5. ugnnlvgliuuendesios shuveugeiiefimdeinaqu (nmil 16 uag 17)
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i 19 angludesvisagainfiguinuay distended faawiiy port 5 mm.7i epigastrium uagldBnaes port

LN
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