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7. Expert consensus on the application of the magnetic anchoring 1
andtraction technique in thoracoscopic and laparoscopic surgery
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Hepatobiliary & Pancreatic Diseases International 5

Practice Guidelines 8

Expert consensus on the application of the magnetic anchoring and 9
traction technique in thoracoscopic and laparoscopic surgery

Ji-Gang Bai™™ Yue Wang*™® Yong Zhang®, ¥i Lv*2% Sclentific Committee of the Third 10

International Conference of Magnetic Surgery

*Diepartment of Hepatsbiliary Sargery, Inififate of Adviniied Sangical Trcheak

sl Enmeer

mmmmannmml 11

hmmpwmcmpmswameuﬂmmmq'mmmmq

*Shtei Previoeisl Ceater fo Aegen vuti Medicine e Sl Engimeeving, The Frst At Hospira of 17an fsvemg University, T rmw.ca.u'
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sicitis; () besi e e 3
cysts, fibraids and ectopic pregnancy; (D) renal twmors, prostate

hmmmmwnmlwmmumwmumw
exposre

racoscapic and lapamstopic surgery and the effectie

of the surgical field are important factors affecting surgical op=
erability [1]. Magnetic anchoring and traction is one of the care
techniques of magnstic surgery, which uses magnetic materials to
generate force through indirect contact to achieve traction expos
sure of the target crgans [2] {Fig. 1), The magnetic ancharing and

manent magnet, and the internal magnetic component includes
an internal magnet and a tissue clip. This system requires fewer
ity [3]. At present, the magnetic anchoring and traction technigue
has been applied in many fields including general sargery [3-=10],
gynecalogy [10,11], wralogy | 12=14], and tharacic surgery [15]. We
formed the following consensus an the indications, contraindis
catians, surgical skills, notes, and complication management far
the dlinical application of the magnetic anchoring and traction
technizue.

Indications and contraindications ] 4

Indications ] 5

Currently, thoracic and laparascopic surgery regqui

nique. such 25 in |

titis, gallbladder polyps and cther benign gallbladder lesions; (B

Dmupmﬂ sl
E-stall snbdresues: shasgyongysegdSdinboom (Y. Dhasg] b1 608 26.am (Y.
L}

bl g SN ] 200 LS00

stage esophageal cancer, including squamous cefl care
mmmu

Controirdication: ] 8

{1} Senous dysfunctions of vital organs such as the beart, lung)
kidney and brain, leading to the patients unable to tolerate the
surgery, in which existing methods of thoracic and laparascopic
|_surgery are also contraindicated |31,

{2) Excessive obesity and thickness of the chest and shdominal
wall result in the magnetic anchoring farce being unable to achievs
effective traction |3,7]. However, the specific upper limit of body
mass index (BMI) s uncertain. The maximum of BMI in the litera-

L

{3) Patients with magnetic implant in the body |3]. This would
be 2 relative contraindication. For example, for patients with paces
maker, we are able o pedform abdominal procedures {such as
prostatectomy] becanse there is a sufficient digtance 1o assuns
that the magnet would not impact oo the pacemaker, so this is
not a contraindication for abdominal sargery. But for thorascopic
surgery, this may be a contraindication

16

Prevperative evaluotion ond prepamtion D ]

17

19

{1} Accarding to the faclors such as the thickness of the DD

weall and the traction force required b pull the
target argan, surgeons need to evaluate the range of magnetic force
resquired for effective anchoring and pulling, and select the appros
priate external and internal magnetic campanents |17,15)

{2) Preaperative instrument sterilization. In onder o prevent D3

cormosion of the magnetic instruments and weakening of the mags
netic force, the method of strong cormsion and high tempera-

400 ST Dok Firar AfMSated Hedpital, Thejusyg Unvessity Schoed of Medicsse in Clesa Published by Elusvier BV, AN sights reerind.
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tumor cell death with respect to exogenous heating
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thoracoscopic lymphadenectomy along the left recurrent laryngealnerve

£ @ o5

90



10. Magnetic-assisted laparoscopic liver transplantation in swine 1




11. Expert consensus on magnetic recanalization technique for 1

biliaryanastomotic strictures after liver transplantation

Gkt |
|y

Expert consensus on magnetic recanalization technique for biliary 4
anastomotic strictures after liver transplantation

Yu Li"™, Nan Zhang™, Yi Lv'*"; Scientific Committee of the Third International Conference of Magnetic Surgery” 5

'Department of Hepatobiliary Surgery, the First Affiliated Hospital of Xi'an Ji g University, Xi'an, China; 'National Local Joint 6
Engineering Research Center for Precision Surgery & Regenerative Medicine, Xi‘an, China; *Shaanxi Province Center for Regenerative
Medicine and Surgery Engineering Research, Xi'an, China

Correspondence to: Yi Lv. Department of Hepatobiliary Surgery, the First Affiliared Hospital of Xi'an Jiaotong University, Xi'an 710061, 7
China; Frisails hrdl 401 26.cm.

Submitted Nov 16, 2020. Accepted for publication Feb 26, 2021. §
doi: 10.21037/hbsn-20-800
View this article at: hetp://dx.doi.org/10.21037/hbsn-20-800 9

Biliary anastomotic stricture (BAS) is a common 1] () Indications and contraindications of MRT |2
complication after liver transplantation.

Endoscopic retrograde cholangiopancreatography 11 w13
(ERCP) or percutaneous transhepatic cholangial drainage (I) Biliary anastomotic occlusion, such as bilo-biliary| 14
(PTCD) is the preferred treatment for BAS. However, these |_____anastomosis and bilo-enteric anastomosis;
methods are helpless for completely occluded strictures. (I} Refractory stricture with multiple failures of ERCP o
Magnetic recanalization technology (MRT), which is PTCD;
an application of magnetic compression anastomosis, is (II) Two biliary stricture stumps are close to the same axis.|
reported as a revolutionary way to treat BAS, and initially
imply a satisfactory r?sult for complicated cases (1-7). Absotits contrtmdications 15
However, there are still no consensus reported. On the
Third International Conference of Magnetic Surgery held [ (I) _ The stricture length is >20 mmJ 16
in Xi'an, experts from various countries have discussed (I} A large amount of ascites or severe coagulation
associated fields of MRT in treating BAS and achieved the dysfunction, which do not allow an effective PTCD to
following consensus. L be esrablished;

* Members of Scientific Committee of the Third Inter-national Conference of Magnetic Surgery (Sorted Alphabetically by Last Name): Mi-
chael Avaliani, Blokhin Russian Oncology Research Center, Russian Research Centre of Surgery, Russia; Luigi Bonavina, University of Mi-
lan, Istituto di Ricovero e Cura a Carattere Scientifico Policlin San Donato, Italy; Paolo Cantii, Foundation IRCCS Ca’ Granda - Ospedale
Maggiore Policlinico, Universita degli Studi di Milano, Milan, Ttaly; Michele Diana, Institut de chirurgie guidée par 'image (THU) de Stras-
bourg, Strashourg, France; Boris Dolgushin, Blokhin Russian Oncology Research Center, Russian Research Centre of Surgery, Russia; Mark
Bremholm Bremholm Elleback, Odense University Hospital, Denmark; Takao Itoi, Tokyo Medical University, Japan; Hideali Kawabata,
Kyoto Okamoto Memorial Hospital, Japan; DongKi Lee, Gangnam Severance Hospital, Yonsei University, Korea; Erkan Parlak, Sakarya
University, Turkey; Bo Wang, The First Affiliared Hospital of Xi'an Jiaotong University, China; Rong-Qian Wu, The First Affiliated Hos-
pital of Xi'an Jiaotong University, China; Zheng W, The First Affiliated Hospital of Xi'an Jiaotong University, China; Xiao-peng Yan, The
First Affiliated Hospital of Xi'an Jiaotong Universi-ty, China; Viralii Zablorskii, Institute of Physics of the Academy of Sciences of the Czech
Republic, Czech.

@ HepatoBiliary Surgery and Nutrition. All rights reserved. HepatoBiliary Surg Nutr 2021;10(3):401-404 | hetp://dx.doi.org/10.21037/hbsn-20-800
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Magnetic Spiderman, a New Surgical Training Device: Study 7
of Safety and Educational Value in a Liver Transplantation
Surgical Training Program

Yue Wang'? - Huan Chen'? - Bo Tang' - Tao Ma'? - Qingshan Li'? - Haoyang Zhu'? - 8
Xiaogang Zhang” - Yi Lv'? - Dinghui Dong'?

© Société Internationale de Chirurgie 2019 9

Abstract
Intraductit:Jl;zoDifﬁculties with liver transplantation (LT)-related surgical techniques are great challenges for young 1|1
surgeons. Thus, young surgeons need to undergo systematic preclinical training. However, an optimal training
system for LT is still lacking. This study aims to evaluate the safety and educational value of the Magnetic
Spiderman (MS) during LT-related surgical techniques training, particularly during training for the preparation of the
donor’s liver and vascular reconstruction.

Methods For the donor liver preparation training, the pulling force of the MS was measured using 16 porcine livers. 1|2
Another 40 porcine livers were divided into two groups: MS group (used MS in the preparation of the liver) (n = 25)
and manual group (took manual assistance in the preparation of the liver) (MA group, n = 15). In vascular recon-
struction training, 25 pairs of porcine iliac veins were used to practice reconstruction. Five LT experts evaluated the
MS for its use in LT-related surgical techniques training.

Results During the donor liver preparation training, the number of assistants required in the MS group was sig- 1|3
nificantly less than the number required in the MA group (0 vs. 1.8 4= 0.1; P < 0.001). However, the number of
vasculature leaking points was similar between the two groups (0.2 & 0.1 vs. 0.4 £ 0.2; P = 0.51). In vascular
reconstruction training, the trainee alone could complete the vascular reconstruction training, with a reconstruction
success rate of 80% (20/25). All five experts considered the MS a viable alternative to assistants, with the ability to
facilitate single surgeon training for LT. Four out of five (80%) experts considered MS quite safe for surgery and
effective at keeping the surgical field clear.

Conclusion MS can reduce the number of assistants to zero in LT-related techniques training without increasing the 1|/
risk of the operation, thus facilitating training for LT.

Introduction 15
M YiLv 16 Liver transplantation (LT) is the most effective therapy for 21
Luyil69@126.com 1 7 patients with end-stage liver diseases and greatly improves
b4 Dinghui Dong | the survival time of patients [1-4]. Although the first LT
dongdinghui1988@stu.xjtu.edu.cn 1 9 was performed by Dr. Starzl 50 years ago, the associated
technical difficulties are still great challenges for n
! National Local Joint Engineering Research Center for 20 50 g ;h o SILL great o gdS > you. £
Precision Surgery and Regenerative Medicine, First Affiliated Surgeons. [5, 6]-. ; us, a _y9ung surgeon Ile.e S to r(?celve
Hospital of Xi’an Jiaotong University, No. 76, West Yanta systematic preclinical training [7]. The basic steps in LT
Road, Xi'an 710061, Shaanxi Province. China are the procurement, preparation, and implantation of the
2 Department of Hepatobiliary Surgery, First Affiliated liver to the recipient [8]. The surgical techniques for the
Hospital of Xi’an Jiaotong University, No. 277, West Yant procurement of the liver are similar to those required for
Road_Xi’an 710061_Shaanxi Province._China
Published online: 27 November 2019 @ Springer
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16. Effects of different 980-nm diode laser parameters in 1

hepatectomy

Lasers in Surgery and Medicine 2

Effects of Different 980-nm Diode Laser Parameters in 3

Hepatectomy

Tao Ma,"? Yi-Chao Chai,* Hao-Yang Zhu,"?> Huan Chen,"” Yue Wang,'” Qing-Shan Li,"* Li-Hui Pang,' 4

Rong-Qian Wu,' Yi Lv,** and Ding-Hui Dong'**

!National Local Joint Engineering Research Center for Precision Surgery & Regenerative Medicine, First Affiliated 5
Hospital of Xi'an Jiaotong University, Xi'an, 710061, China

2Department of Hepatobiliary Surgery, First Affiliated Hospital of Xi‘an Jiaotong University, Xi'an, 710061, China 6
3Department of Surgical Oncology, Second Affiliated Hospital of Xi'an Jiaotong University, Xi'an, 710004, China

Background and Objective: Despite the successful 7[1-3]. Solid-state laser and gas laser were more commonly

application of laser in animal experiments and clinics,
the adjustment of laser parameters during surgery is still
unclear. This study aimed to investigate the effect of
different 980-nm diode laser parameters in hepatectomy.
This could provide a clear protocol for using 980-nm diode
laser in hepatectomy.

Study Design/Materials and Methods: In total, 48
Sprague-Dawley rats were used to explore the effects of
different 980-nm diode laser parameters in hepatectomy,
by setting different parameter combinations. The rats
were randomly divided into eight groups, including the
continuous wave group and quasi-continuous wave group.
The effects were assessed in terms of liver resection speed,
extent of intraoperative bleeding, and thermal damage.
Results: In the quasi-continuous wave group, there was a
significant difference in resection speed at the different
laser parameters (P<0.001); however, there was no
significant difference in intraoperative bleeding and
thermal damage. In the continuous wave group, there
was a significant difference in resection speed, intrao-
perative bleeding, and thermal damage at different
parameters.

Conclusion: The study showed that the average power
determined hemostasis efficiency and thermal damage,
and peak power determined the liver resection speed,
whereas the pulse width and repetition frequency are not
independent factors. When using 980-nm diode laser in
hepatectomy, the average power should be decreased to
prove hemostasis efficiency in delicate operations, and the
peak power should be decreased to accelerate the
procedure without worsening thermal damage. Lasers
Surg. Med. 1--8, 2018. © 2019 Wiley Periodicals, Inc.

Key words: 980-nm diode laser; hepatectomy; laser 1

parameters; resection efficiency

INTRODUCTION 12

Laser is a promising surgical instrument, as it can be
used to simultaneously cut and coagulate a tissue without
contacting it, thus, offering a bloodless operating field

© 2019 Wiley Periodicals, Inc.

used in the past, whereas diode laser was subsequently
developed. The diode laser has obvious advantages such
as a simple structure, ability to deliver a more stable
performance, lower cost, and higher efficiency of electro-
optic conversion. Laser has broad applications in the
surgical field, especially in prostate resection [4,5],
myomectomy [6], lung surgery [7,8], partial nephrectomy
[9], and oral soft tissue resection [10].

Hepatobiliary surgery would be the next emerging field
of application of laser surgery. In recent years, laser-
induced interstitial thermotherapy, which is based on
laser thermal effect, has emerged as a new minimally
invasive technique for liver ablation [11,12]. However, in
hepatectomy, laser is still not widely used. As the liver is a

9b100d~rich solid organ, not only precision and efficiency
but also effective control of bleeding are imperative during
the operation. The most commonly used surgical equip-
ment in liver resection is high-frequency electrotome and
ultrasonically activated scalpel [13,14]. The 980-nm diode
laser, as a new type of surgical laser tool, is suitable for
liver resection, because its wavelength is highly absorbed
in hemoglobin and water, leading to a higher efficacy and

1lgwer risk of damage [15]. Although many pilot studies
have confirmed its effectiveness in hepatectomy, its wide
clinical application is still underway [16].
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10-mm Laparo-Endoscopic Single-Site 11 ® @eskiorupaates 1 ()
Cholecystectomy Using Multiple Magnetically
Anchored and Controlled Instruments
Haoyang Zhu, MD,*" Yafei Shang, MD, PhD,” Tao Ma, MD,** 12
b : .
Yue Wang, MD,“" Rongqian Wu, MD, PhD,” Yi Lu, MD, PhD,*">**
and Dinghui Dong, MD, PhD%"*
2 Department of Hepatobiliary Surgery, First Affiliated Hospital of Xi’an Jiaotong University, Xi’an, Shaanxi, 13
P National Local joint Engineering Research Center for Precision Surgery and Regenerative Medicine, First Afﬁliutedi
i i’an Ji iversi i aanxi, China
ARTICLEINF014 ABSTRACTSO
Article history: 1 5 Background: To study the feasibility of laparo-endoscopic single-site (LESS) cholecystectomy 37
Received 23 October 2018 16 through a 10-mm incision using a miniature magnetically anchored and controlled lapa-
Received in revised form 17 roscopy system and a grasper system.
22 January 2019 Methods: The miniature magnetically anchored and controlled laparoscopy system con-
Accepted 6 February 2019 19 sisted of a miniature magnetically anchored camera (MMAC), an external magnetic
Available online xxx 20 anchoring unit, and a vision output device. The camera weighed 9.8 g and measured
@10 mm x 50 mm. The magnetically anchored and controlled grasper system consisted of a
Keywords: D] magnetically anchored grasper (MAG), an external magnetic anchoring unit, and a push
Magnetically anchored camera 22 —pull device. The MAG had a titanium alloy clip head and a magnetic tail. The laparos-
Magnetically anchored grasper 23 copy system and grasper system were used simultaneously to perform LESS cholecystec-
system 2/ tomy through a single 10-mm incision in model canines.
LESS 25 Results: LESS cholecystectomy through a 10-mm incision using the MMAC and MAG was 33
Cholecystectomy 9§ attempted in six dogs. The mean operative time was 85.75 + 7.14 min. The operation was
Minimally invasive surgery 27 completed successfully in four cases, with failure occurring in one case due to gallbladder
Laparo-endoscopic single-site 28 rupture and in another due to bile duct injury. The MMAC provided clear imaging, and the
surgery 9 Q MAG provided sufficient exposure to perform the cholecystectomy. The use of multiple

magnetically anchored and controlled instruments did not result in notable collisions.
Conclusions: The designed MMAC and MAG system could be easily maneuvered. LESS
cholecystectomy may be feasible through a single 10-mm incision with the simultaneous
use of multiple magnetically anchored and controlled instruments.

© 2019 Elsevier Inc. All rights reserved. 3/

" Corresponding author. Department of Hepatobiliary Surgery, First Affiliated Hospital, Xi'an Jiaotong University, 76 West Yanta Road, 35
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** Corresponding author. National Local Joint Engineering Research Center for Precision Surgery and Regenerative Medicine, Shaanxi 36
710061, China. Tel/fax: +86 29-82657541.
E-mail addresses: dongdinghui1988@stu.xjtu.edu.cn (D. Dong), luyil69@126.com (Y. Lv). 37
0022-4804/$ — see front matter © 2019 Elsevier Inc. All rights reserved. 38
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A sutureless method for digestive tract reconstruction
during pancreaticoduodenectomy in a dog model
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