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Herein, we provide a systematic review and critical analysis of the current evidence on the applications of near-infrared
fluorescence in robotic urologic surgery. Article selection proceeded according to Preferred Reporting Items for Sys-
tematic Reviews and Meta-analyses criteria. Overall, 14 studies were identified and included. Indocyanine green
fluorescence imaging system has been tested for several applications, robotic partial nephrectomy representing the most
studied one. Available evidence suggests this technology can be of aid in visually defining the surgical anatomy, thus
ultimately facilitating the task of the console surgeon. Whether the added cost is justified by better outcomes remains to
be determined. UROLOGY 84: 751—759, 2014. © 2014 Elsevier Inc.

obotic surgery has been successfully used to address

the breadth of both extirpative and reconstructive

procedures within urology.' Fluorescence image-
guided surgery may engender improved intraoperative
identification of anatomic structures, providing surgeons
with an enhanced view of the operative field and the po-
tential for improved surgical outcomes.”

In this regard, the inclusion of near-infrared fluores-
cence (NIRF) using indocyanine green dye (ICG) to the
robotic platform is being currently tested in different
surgical specialties, including general and thoracic sur-
gery”* and gynecology.” ICG is a sterile Food and Drug
Administration—approved water-soluble dye. Its use has
been widely adopted in clinical research because of 4
favorable characteristics’: (1) it is confined to the
vascular compartments after intravenous administration,
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(2) plasma life of 3-5 minutes, (3) low toxicity, and (4)
can be detected with an NIRF camera.

Since Tobis et al® first reported on the use of NIRF
with ICG in robotic partial nephrectomy (RPN), other
indications have been explored in our specialty.” How-
ever, the role of this novel tool remains to be defined.

The objective of this study is to provide a systematic
review and critical analysis of the current evidence on the
applications of NIRF in robotic urologic surgery.

METHODS

A systematic literature review was performed in December 2013
using PubMed and Scopus to identify relevant studies. An up-
date search was performed at the time of resubmission of the
manuscript, in April 2014.

Two separate searches were done by applying a free-text
protocol with the following search terms: “indocyanine green,”
” “robotic surgery.”

Article selection proceeded according to the search strategy
based on Preferred Reporting Items for Systematic Reviews
and  Meta-analyses (www.prisma-statement.org;
Supplementary Fig. 1). Only studies describing the use of NIRF
during urologic robot-assisted laparoscopic procedures were
included for further screening. In addition, references from the
selected articles retrieved in the search were assessed. Conference
abstracts and single case reports were not included. Given the
limited amount of data, studies coming from the same institution
but addressing different specific issues were included.

“near infrared fluorescence,

criteria

RESULTS
Overall, 14 studies, published since 2011, were identified
and included in this review. The most studied application

http://dx.doi.org/10.1016/j.urology.2014.05.059 751

0090-4295/14


http://www.prisma-statement.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.urology.2014.05.059&domain=pdf
mailto:ricautor@gmail.com
http://dx.doi.org/10.1016/j.urology.2014.05.059

has been RPN, with 5 case series (level of evidence 4;

®
[=)
s o L(N) Es & Table 1) and 3 case-control studies (level of evi-
I dence 3b; Table 2).!1%4
More limited evidence exists for other applications
_ -8 (Table 3), including prostate cancer (radical prostatec-
c o~ — ! . c_
T3 588 z tomyllalr;d pelvic 1ymphallglenectomy),1> 1 ureteralﬂsur»
o w0 o ery, ' adrenal surgery, ~ and radical cystectomy.”"
= Y
=S M N0~
L
o du
- COMMENT
L o
x® . .
%,f- Partial Nephrectomy: Case Series
% S e 99 g RPN seems to offer a wider range of indications, better
O~ . . . 1
sE Z2 g Z|E operative outcomes, and lower perioperative morbidit
o5 £ P perioperativ y
1 %)n g than laparoscopic partial nephrectomy.” ** Moreover,
T 9o robotic technology may enable surgeons to more
Q . 23
= 2 frequently perform nephron-sparing surgery.”” Tumor
2 . % identification represents a key step during RPN to obtain
2 o ~ = .. Lo
® O - complete tumor removal. Although the clinical signifi-
=] T £ odw | o . : 2
ST =z === Z|= ", cance of margin status has been questioned,”* the
ol omo = @ 4
| 2 N £ g achievement of a negative surgical margin is still recog-
5 ) . ; ) ;
§ & g 2 nized as a feature of good surgical quality and oncologic
c 25 . . .
el = 2 safety.”” Routine use of intraoperative ultrasonography
o ¥ @ 3 has be¢7r(1 applied to guide the surgeon in tumor identifi-
Y . YA .
2| £ 5 3 S cation.”” However, it can be clumsy to handle and
= 2 ~ —~ o @ )
gl T @ Swvou 2 a2 influenced by operator-dependent factors. Thus, other
< X do00 Z|= 38 Y op P
+— ~ — e = ‘D . . . . .
TS & oagwo = "8’ c forms of intraoperative real-time imaging could be of
) w10 < 3 further help to the console surgeon during the procedure.
g ¢ 3 The rationale behind the use of ICG in kidney cancer
.- 0 . . . .
=l (3 surgery is based on experimental evidence showing renal
_ g5 2 gery p
d = 5 2 cortical tumors demonstrate reduced expression of bili-
~ T 2 S
w X A ¢ @ o translocase, a carrier protein for ICG present in normal
3 @ = &2 |3 z % b
= ¥ gio— 52 2 5 proximal tubule cells.”’ This process leads to a reduction
Q S ‘g WYow®o |2 g in NIRF of these tumors, allowing visual differentiation
Q o O~ N 9] -- c . .
® R R R I I @ from the surrounding parenchyma. As the ICG dye is
O =LoWw ] 3 . . . L
? ¢ Bwc 98 g 8 cleared by hepatic metabolism and is not nephrotoxic, it
® ) - ) . .
© e ST ¢ 3 seems to be an ideal agent for partial nephrectom
= g =2 5 5 p
£ ™ @ 2 o procedures.
2 = 9 2 In 2011, Tobis et al® were the first to report the
2 o ©
= o Egdoeg application of NIRF in 11 cases of RPN. Renal vascula-
S = = E250o Ty identified i - i
5} S— . o9& |TtEcegs ture was easily identified in all of them, including several
y
c|l o2 % FIT ¥[8g82g i ~ i
= 25 3 S ©|<c8=L8 with complex branching of the renal arterial supply.
< 25 ¥ III ¢f= & A
5 z 0 ~o00 ©|fg gg gng Tumors, cysts, and an area of fat necrosis were mostly
Sl & 0" Z285 0 hypofluorescent and easily distinguished from normal
S ) b ED . .
B c £ §“6 0 parenchyma. In 3 patients, tumors were comparatively
feo] (9] [} c . . .
o |ow - |2%3 0w isofluorescent such that ICG did not help in tumor
= |ac o5 =|58s8% p
£ 1883 9 oau d|2cswdE identification. The authors speculated this was because of
SY S SN X|%355¢ .
Bl o o~g oz the normal parenchyma overlying the tumor and sug-
c |58 4 dn0 M| 2w5 83 P ¥ y
8 lece — ——— “|lzg£eg ested that in cases of predominantly endophytic tumors
2129 § 98R §|yI85B&% 2 | ; hargin identification
% |sw -3 6c92828 ¢ ICG may be most useful for tumor margin identification
o 4 O T Swa . PR
s(z= 559, g w only after the overlying normal parenchyma is incised.
2 EEIS y y p y
3 . |=° EO gwo 2 Limitations of this initial pilot study were the small
"y o™ = O X0 ®© . .
© 5 08 Slgsgz2s & sample size, the low complexity of most tumors, and the
= ~1 N o O 5 © [3} p P y
= = d 09 o 53 o &D o — — . . .
£ 5§ 9 9ad dlgacsce T lack of definition of optimal dosing.
z ® = @ 5 .
o > = So2 o |lsgsl s34 ¢ The same group evaluated the SPY Endoscopic Imag-
z o ® ©o08 Cl2FS58S820 ing System (Novadaq, Inc) and its feasibility for use
i S v =88 B|8,8v88%2 § oY b Y
z ] o Y2= cl28f&z0¢% during minimally invasive partial nephrectomy.” The raw
2 o 9wEP =S|=ZWwe8o§2 L . X .
= < 2 55® 5[g=3 ¥ 223 imaging output of this system was a gray-scale image, with
= Tl E increasing amounts of fluorescence appearing brighter.

752 UROLOGY 84 (4), 2014



Download English Version:

https://daneshyari.com/en/article/3898390

Download Persian Version:

https://daneshyari.com/article/3898390

Daneshyari.com


https://daneshyari.com/en/article/3898390
https://daneshyari.com/article/3898390
https://daneshyari.com

