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Abstract : For laparoscopic partial nephrectomy, the applied approach may vary depending on the location of the
kidney tumor or the patient’s condition. For each approach, the structures to be checked during surgery are different.
When learning surgery, if only images or videos of actual surgical scenes are used, the field of view is narrow and it
is difficult to distinguish between structures, which may lead to poor understanding of the operation. In this learning
process, the use of appropriate illustrations can help in a more effective education. However, with the development
of the surgical method, the development of the illustration must also be progressed, so that the effect can be expected
more. In this study, we tried to create a surgical illustration to help understand laparoscopic partial nephrectomy
by deriving limitations through the existing surgical illustration analysis process and establishing a development
direction. Through the analysis of illustrations of laparoscopic partial nephrectomy in urological surgery textbooks,
the limitations were derived and the direction of illustration production was established. The main improvements
were the complement of black-and-white and cross-sectional illustrations, the need for illustrations reflecting recent
surgical methods, and the need for development due to the lack of visual data on laparoscopic partial nephrectomy.
The created illustration was edited with an atlas to be used as educational material and based on this, a presentation
file was produced so that it could be used freely outside the limits of place and time. Also, an educational poster
was produced to compare and view the surgical methods of the transperitoneal approach and the retroperitoneal
approach. It is expected that the illustration of laparoscopic partial nephrectomy developed through this study
and educational materials produced based on it will be provided so that it will be possible to effectively learn and
improve the understanding of surgery for medical professionals and medical science students learning surgery.
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Table 1. References for surgical procedures.

Contents References Classification
Transperitoneal Laparoscopic Partial Nephrectomy [10] Article
approach Laparoscopic Partial Nephrectomy [11] Article

Robotic partial nephrectomy technique [9] Video
Laparoscopic Partial Nephrectomy [12] Video
Robotic Partial Nephrectomy [13] Video
FlexDex Partial Nephrectomy [14] Video
Atlas of Robotic Urologic Surgery [4] Textbook
Manual of Laparoscopic Urology [15] Textbook
Retroperitoneal Robotic retroperitoneal partial nephrectomy: a step-by-step guide [16] Article
approach Technique and Outcomes of Robot-assisted Retroperitoneoscopic Partial Nephrectomy: Article
A Multicenter Study [17]
Retroperitoneal Partial Nephrectomy [18] Video
Gontero-Retroperitoneoscopic partial nephrectomy [19] Video
Robotic Left Retroperitoneal Partial Nephrectomy [20] Video
Both of Atlas of Laparoscopic and Robotic Urologic Surgery [3] Textbook
transper'itoneal and Hinman’s Atlas of Urologic Surgery [5] Textbook
;;t;;)([)):cr;ltg:eal Laparoscopic Urologic surgery in Malignancies [6] Textbook
Laparoscopic partial nephrectomy: state of the art review [21] Article
Surgical methods Comparison of Renal Artery vs Renal Artery-Vein Clamping During Partial Nephrectomy: Article
for clamping renal A System Review and Meta-Analysis [22]
vessels The C.L.A.M.P. Nephrometry score: A system for preoperative assessment of laparoscopic Article

Comparison of
transperitoneal and
retroperitoneal
approaches

partial nephrectomy with Segmental Renal Artery Clamping [23]

Laparoscopic Partial Nephrectomy: Comparison of Transperitoneal and Retroperitoneal Article
Approaches [2]
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Items Used programs
Production of illustrations Clip Studio Paint Pro
(CELSYS, Shinjuku, Japan)
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Table 3. Analysis of illustrations of laparoscopic partial nephrectomy in urological surgery textbooks.

Number of illustration

Suture Clamping
Textbook Transperitoneal ~ Retroperitoneal method vessels Color Note
approach approach

Atlas of Laparoscopic and 13 4 Clip Clamping renal  Black and —

Robotic Urologic Surgery [3] artery and vein  white

Atlas of Robotic Urologic Surgery [4] 11 - - - Color Robot-assisted
radical surgery

Hinman’s Atlas of Urologic Surgery [5] 5 5 - - Color Robot-assisted
surgery

Laparoscopic Urologic Surgery 3 1 Knot tying Clamping renal Blackand —

in Malignancies [6] artery and vein ~ white




Table 4. Planning for illustration of production.
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Item Style Number
Approach Transperitoneal approach course Realistic description and three-dimensional composition 1
methods Retroperitoneal approach course 2
Surgical Transperitoneal Patient positioning Simplification 1
methods approach Placement of surgical team 1
Inserting sites of trocar 1
Surgical procedure Realistic description 7
Simplification 3
Retroperitoneal Patient positioning Simplification 1
approach Placement of surgical team 1
Inserting sites of trocar 1
Surgical procedure Realistic description 6
Total 25
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Fig. 4. Illustrations of surgical procedure for transperitoneal approach. (A) White line of Toldt incision for detachment of the large intes-
tine, (B) Detachment of the tissue adjacent to the hilum of kidney, (C) Identification of tumor after cutting the Gerota’s fascia, (D) Clamp-
ing the renal artery and vein, (E) Resection of renal tumor, (F, G) Renal suturing.
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Fig. 5. Illustrations of surgical methods for clamping renal vessels. (A) Clamping both the renal artery and vein, (B) Clamping only the renal
artery, (C) Selectively clamping the branches of the renal artery according to the tumor site.

(A)

pancreas -

colon

kidney

(B)

Fig. 6. Retroperitoneal approach. (A) A course of retroperitoneal approach, (B) Explanation of separation between the retroperitoneum and

psoas major muscle.
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Fig. 7. Surgical preparation of retroperitoneal approach. (A) Patient position for surgery, (B) Placement of surgical team, (C) Inserting sites

of trocar.

Fig. 8. Illustrations of surgical procedure for the retroperitoneal approach. (A) Detachment of the retroperitoneum, (B) Detachment of the
hilum of kidney, (C) Identification of tumor site, (D) Clamping the renal artery, (E) Resection of renal tumor, (F) Renal suturing.
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Table 5. Composition of educational media.

Media

List

Atlas

Presentation

Introduction

Laparoscopic partial
nephrectomy
Transperitoneal

laparoscopic partial
nephrectomy

Retroperitoneal
laparoscopic partial
nephrectomy

Laparoscopic partial

Transperitoneal approach
Retroperitoneal approach
Patient positioning
Placement of surgical team
Inserting sites of trocar
Surgical procedure

Patient positioning
Placement of surgical team
Inserting sites of trocar
Surgical procedure

Transperitoneal approach

files nephrectomy Retroperitoneal approach
Transperitoneal Patient positioning
laparoscopic partial  pjacement of surgical team
nephrectomy . .
Inserting sites of trocar
Surgical procedure
Retroperitoneal Patient positioning
laparoscopic partial  pjacement of surgical team
nephrectomy L
Inserting sites of trocar
Surgical procedure
Poster Transperitoneal Patient positioning
approach Placement of surgical team
Inserting sites of trocar
Surgical procedure
Retroperitoneal Patient positioning
approach Placement of surgical team
Inserting sites of trocar
Surgical procedure
Others (main images, detailed images)
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Fig. 9. Front and back images of atlas cover. The atlas can be down-
loaded from the following link: https://www.anatomy.re kr/rang_
board/list.html?num=265929&code=keyword.

202 AIZtEo] Mol HY o] Fof k5T o EHFe] §
=5 53t 2522 232 Fig. 99 FH¢} Zrh ok
gA o2 st ets] S 0]A] https://www.anatomy.

re kr] [153}F AR |0 R E 71535}

2. T HIE|0|M o

e T dEold TUo) HE AT DAL Fig. 10

o gejoltt. 1AL FHoE ABE AU 93 TRY
of Peiste] Avhehe hE-e Aeksia Bupdg o

FEEEI Y HolAE 227 wEt. =g AH ol wt
Qo] H2A FEL 1920 x 1080 ZL7|oH Ho]X] == 26
#o|zjo|t}. T A o]l otdS tfghaf 33 :é-’:ﬁﬂolxl
https://www.anatomy.re krd] [3]538 FH]A the2=
7Fsstt,

3. ZAH

FF XAHE Fig. 113 221 A0 (1189 %841 mm) 2
712 AZrstgich B AT e Y FAEES

Bl S o] WS ol MiARoR T HIHe W

& 77t vl@ale] 2 4 QLS St

o F

Nz 1% AR ASHE Hls|TEe B B
A FRREAAS Aeredolde Baste] YT B


https://www.anatomy.re.kr
https://www.anatomy.re.kr
https://www.anatomy.re.kr
https://www.anatomy.re.kr/rang_board/list.html?num=265929&code=keyword
https://www.anatomy.re.kr/rang_board/list.html?num=265929&code=keyword

Ly

Ho
r
i

Z2IZ, 5{0jY,

== T =

wavrzen

wawe

Fig. 10. Production of presentation files to show the surgical methods of the transperitoneal approach and the retroperitoneal approach. The
presentation file can be downloaded from the following link: https://www.anatomy.re kr/rang_board/list.html?num=265930&code=keyword.
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Fig. 11. Production of an educational poster to compare and view the surgical methods of the transperitoneal and retroperitoneal approaches.


https://www.anatomy.re.kr/rang_board/list.html?num=265930&code=keyword

FYS £33 o2 BRI} WG UHAEH|HS A
Ashics.

sap gl i ol A= F Bupdeo 4 A
25 thro] RejFE YeAaEdolde A9 g, H4
gollA] 44 B FAATE BEE HolFE gul o
AEF o] Ho] ro|gir}. Tl dejAEd oMo} $1RL
QEAZuE w2 ol SRAteL TR TES W
& ol Al Mol EASI M Foldrt. Teu 7
Sol gt o] HE3te] o= ol o) THIgA L] of3
AT TR YT ARE T2 BelF7] ste] 9 A
71EE 2SH BelFAL ARshe A9E Uit ol
o BAES RS $la) wo] ohd s 2w ole}
A gololA] & 4 Gl 7 A7) FEES BAA
o Holz 4 gl AAH T2 At

sEerg ] et 712 BRI FEeETe] det
YAl HE f& TS SR AT L7t B
FHEWY] AT Tel dej2sdloldo] gt o]
3 A 2E B FAR g A%o] goit R Suo
2 ARE3 70 Fago) et Aut gol Ziee] 9UA
ook 1ol that ofsi7t ol sic. ol S ueksty] $istel 2
22 AHSIR Gl ok YA|E FEo) YAEdeld
2 Az Akt

28 dejredoldoz Aol Su dejredold
of js Sjaka o] TR ARE B o 4 HIsA
AYE 5 YES sttt Aee AR Az fAs B4
shglon At g PRES dREelq BHoR A}
S oz mdstel 2] Yt ojslE B2 4 =S
stk AW AR S BAE F2 22 $40 Yt
g8 HEsta Wad Qo) Waw Jisdolig
9 297k gttt S, AEREEIEe Bud g Eay
of HJ3) BmA heFslA M&she 297t ot FEuR
¥ Qeissdold Aol Bastgich HRupEYe
T Aol FEEe B Ba BolFE dejisy
old 7 1, 4% A Fulo] e AL 9 B 42
A4, 42 A, R A 9IXE AEshe Yeasy
oA 7 184, 54 ARG BASKE £4 YeiEdold
63< ARSIt AFHOR AZY U
g 14T SRS 18 ARl £ 25
Ao Ao AEd ol e ATt 877 FEEE
A 4 Y F 8 AT DA FREUT U
47} AW AL HelFE dejrsdolie /& &
RoAE ¥ 4 Qoick. e 1 99 2 PHa FBE
ugk 23, Fope] 9N s FREY AT AL

2EHOHE B

DS UHAEH0IME M 27

ol ohs) sk ARE FEste] ofo] e gL
HHE Yo AEeolHe) Aol Bastiich. T F
We 77} A%SHE AW BoFE 42 dersdold
& ARSI F7kE FREAY 22, FP) I T}
L 3RS s 25 8L WSt duaEd
o1HE Hstel RET 8L HYBAT £, TR F
F WA F VL BUHE BN 5L AHSIE BT
%o] ofd BA 72 AHGEL BFU BUA 2ol Hom-
olok YL Y] BUSH: h8L WA Yej2Ed
o4& Aot

729 ArAN 847 FRREAALY HRUEDY
o ¢ 37 ARG 9% F= YL HolFk U ¢
#j2Ed o] do] glgih. BjFE

L 7Eo Qejredolul 57t
ot THeld] PR g ]
o PAE YAHE olsislef
3 2D 2ol WS 8] $lste]

HojFo] Foo| W2 v T TAES YAHOE of
shat7] 417 ke,

o B AH ANE derEdolde BE AR
2 AHgH7] GoltES ofSetast ZaAg o)y, EAEE
Bk olEetit Furhe dgiEdoldo] Fa 7
ol F FAo= Bste] ATt 7129 B3t
WA TR B FRREAALY B E2Y 5
& ol Hhstel A4 ol ks HEERg el dha
Aska gl Aol Hot A2 Ak S B3 4
971 gtk o2 B SN BuaETET v
I FREE M 5 UES THS AYshgch. B
St RO e Ag Fo B 2 Hw
shel & 4 Q=S deAsdolde XsT e
AT 24 P, AR 44 P o
$2 HolFL o2 HST AZE ofSetag 1
§2 7oz A% 71718 Bal 2 4 glol Aol A
2 7HA)E ZeAEol A THAL AT EAE 4] of
Sepro gL /MOE Slo] B4 FRRLEAS B
S, FEEE e 24 BE vmste Seld
& Q=S BHste] B HolA| 2 FAF 5 A ARkt
chapt RIS ALgstel SisAte] gl W A =
% A2 AT 5 A shch.



FRREAASS TR £4S HasAAEA 2XH
RIS N HLS 0 QLB Hol7} glo] 27] 7
LY BEARE G Sgolth, Tt 2A TR
ARt dolwrt Yok 2o e FEE AV o3t B
a3, 92Qlo] Sl T S5 AEE AT AB
ohjet QerEHo|HE B AHGIITHE 40 that 3
& AT o gokd Aolt. 1B 549 Wt 7))
e e g Aol AEA Aol T e
7+ giet.

® ATl 7129 877 FVREAAS A2l
B 242 Fo) 7129 AAWS AT A2 AAE
149 e Astel 219 Sgel =S At
th7)E AEE BASte] £ AL vigoR B
FRREAAS BUBLHTE FRuE2Ye

2, 7s A 2, e Y WES AYste g
Koy
=2

o
o, o ol

=
o
2o

Folic. $HE AHAEolHL WS 42T
L gAEd ol FHe ofSetast A% 7))
Fgstol & 4= glo] Friigo] & TeAleolH T,
ST HEIPE 2 22 HHLS o] M
5 YES B8 EAEE ARSI

Asiol YAH FER H2E DeLE oA At
A715Y BAZ YAHOE ofalT 4 A SHglw, 71 E A
24 1§ neto] Bag HET} o] FEA ghrdl
HEES durEdo| S ARSI AE 547 2
SRAAEe] g AEdol i JMo R Thoke g WA
2 TAste] Sl that ETHAQ sl A Bhod of
H=E £ 5 9IS Zole 7,

2 T2

HOIDN{ilmrlio}l—?i
(o]

o it

N

oz o
MU= R L= A |
ml,u"oﬂ.

REFERENCES

—

. Ministry of Health and Welfare (MOHW). National Cancer
Registration Project Annual Report (2018 Cancer Registra-
tion Statistics). 2021. p. 21.

2. Wright JL, Porter JR. Laparoscopic partial nephrectomy:

comparison of transperitoneal and retroperitoneal approaches.
J Urol. 2005;174:841-5.

3. Bishoff JT, Kavoussi LR. Atlas of Laparoscopic and Robotic
Urologic Surgery. 3rd ed. Philadelphia: Elsevier; 2016. pp.
132-42.

4.Su LM. Atlas of Robotic Urologic Surgery. 2nd ed. New
York: Humana Press (Springer); 2017. pp. 133-41.

5. Smith JA Jr, Howards SS, Preminger GM, Dmochowski RR.

Hinman’s Atlas of Urologic Surgery. 4th ed. Philadelphia:
Elsevier; 2018. pp. 122-7, pp. 234-40.

6.de la Rosette JJ, Gill IS. Laparoscopic Urologic surgery in
Malignancies. Berlin: Springer; 2005. pp. 49-57.

7.Drake RL, Vogl AW, Mitchell AWM. Gray’s anatomy for
student. 4th ed. Amsterdam: Elsevier; 2019. pp. 374-81.

8. Netter FH. Atlas of Human Anatomy. 5th ed. Philadelphia:
Elsevier; 2010. pp. 308-22.

9. Seoul National University Bundang Hospital Urology Cancer
Center, Robotic partial nephrectomy technique [Internet] [cited
2021 August 22]. Available from: https://www.youtube.com/
watch?app=desktop&v=5cJ59tUE9KS.

10. Zhao PT, Richstone L, Kavoussi LR. Laparoscopic partial
nephrectomy. Int J Surg. 2016;36:548-53.

11. Gurram S, Kavoussi L. Laparoscopic partial nephrectomy. J
Endourol. 2020;34:S17-24.

12. Olympus Medical Systems Europe and MEA. Laparoscopic
Partial Nephrectomy [Internet]. Stolzenburg JU. [cited 2021
August 22]. Available from: https://www.youtube.com/
watch?app=desktop&v=LZj7EYbnrw0.

13. HenryFordTV. Robotic Partial Nephrectomy [Internet]. [cited
2021 August 22]. Available from: https://www.youtube.com/
watch?app=desktop&v=2agv9pbmwp0.

14. FlexDex Surgical. FlexDex Partial Nephrectomy [Internet].
Castillon Vela I. [cited 2021 August 22]. Available from:
https://vimeo.com/394964213.

15. Rosenblatt A, Bollens R, Cohen BE. Manual of Laparoscopic
Urology. Berlin: Springer; 2008. pp. 35-48.

16. Ghani KR, Porter J, Menon M, Rogers C. Robotic retroper-
itoneal partial nephrectomy: a step-by-step guide. BJU Int.
2014;114:311-3.

17.Hu JC, Treat E, Filson CP, McLaren I, Xiong S, Stepanian
S, et al. Technique and outcomes of robot-assisted retroper-
itoneoscopic partial nephrectomy: a multicenter study. Eur
Urol. 2014;66:542-9.

18. Seattle Science Foundation. Retroperitoneal Partial Nephrec-
tomy [Internet]. Porter J. [cited 2021 August 22]. Available
from: https://www.youtube.com/watch?app=desktop&v=
4t4rC-kFBzw.

19. WeUro.org. Gontero-Retroperitoneoscopic partial nephrec-
tomy [Internet]. Gontero P. [cited 2021 August 22]. Available
from: https://vimeo.com/405212219.

20. Fondazione Vincenzo Pansadoro. Robotic Left Retroperito-
neal Partial Nephrectomy. [Internet] Bollens R. [cited 2021
August 22]. Available from: https://www.youtube.com/watch?
app=desktop&v=2QcgcKXU_a8.

21. Olweny E, Faiena I, Han C. Laparoscopic partial nephrec-
tomy: state of the art review. Open Access Surgery. 2014;7:
59-69.

22.CaoJ,Zhu S, Ye M, Liu K, Liu Z, Han W, et al. Comparison


https://www.youtube.com/watch?app=desktop&v=5cJ59tUE9K8
https://www.youtube.com/watch?app=desktop&v=5cJ59tUE9K8
https://www.youtube.com/watch?app=desktop&v=LZj7EYbnrw0
https://www.youtube.com/watch?app=desktop&v=LZj7EYbnrw0
https://www.youtube.com/watch?app=desktop&v=2agv9pbmwp0
https://www.youtube.com/watch?app=desktop&v=2agv9pbmwp0
https://vimeo.com/394964213
https://www.youtube.com/watch?app=desktop&v=4t4rC-kFBzw
https://www.youtube.com/watch?app=desktop&v=4t4rC-kFBzw
https://vimeo.com/405212219
https://www.youtube.com/watch?app=desktop&v=ZQcgcKXU_a8
https://www.youtube.com/watch?app=desktop&v=ZQcgcKXU_a8

El

S YHAEYOIE ME 29

of Renal Artery vs Renal Artery-Vein Clamping During Par- C.L.A.M.P. Nephrometry score: A system for preoperative
tial Nephrectomy: A System Review and Meta-Analysis. J assessment of laparoscopic partial nephrectomy with seg-
Endourol. 2020;34:523-30. mental renal artery clamping. Sci Rep. 2018;8:9717.

23.Wang Y, Chen C, Qin C, Li X, Wang Y, Zhang J, et al. The

7% 847 FRREAASE TR FF QAU A9 2ol wret A gHE ATl Tk 4 ek A2
ok 44 A Felalof S Pa8o) Feth 248 AT W A4 S2 A Aol JATE Ags
Aokl & 725 249) o] of2l9] o] AT ola} Bold & ek olefP o AN A BT o2 =4
ol80) Age e AR D30 £ 80l B 4 oo Tk £ WS WAl wieh Lol ~dol 4o 2

A R AEofok 1 HIE ©S AT 4 Gt £ ATNNE 712 $4 derEdold B4 M—
BABE mEohn WA FEAE 2500l 44 FLLEAARS) HE 5] AP A AhanAolAE A
A5a sk w7 ee A B47 FRREAAS] B Aessdold 4L B AYL 22
313 0|8 B 4 gk HAEHo|A) AR FFHS FE5Ah S Bl AL oA Bek H
6 AT VAT YHLmAOldS A0 FRAYDAS EVT 494 FARRAAL NAAR $Fo=
A A Ba4E Fo ANE2 o} FPREAAS SebdfuTUs HRAY Al 2o g
MRSt de Aol ARt AYstect Azte ?J_EiiEEﬂOl o Bg AR AHEE 4 =8 olEeaR
B S0, 0l 2 sk Adke] BAN Solt Afzel 458+ g=s ER -
Astoich B3, BuA 9T U HEUETEY $2 ES Brol vEshe B 5k 54§ EAEES AR
deh 2 978 B4 AT 427 FRREAGS Y AEdol i o} HFOZ A2H 25 AZE AT
B2 $52 45 d2elolt ABBTYSAA AN Sgo] Hsdtel ool B olHES FHAL 5

o)

“ﬂﬂ;ﬁ
:gm_

B 4
= o)t 7|ttt

S0pE7| B B FRREAAS, £¢ YHAED A, TS, 54 S AAE AR



