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Research and development of intraoperative medical images
and texts recording report system and its clinical application
Tang Bo'? ,Cui Xiaohai'™" | Guan Zheng'™"* , Zhang Xiaogang" ™, Wu Rongqian"**, Li Yi'"*""

" Research Institute of Advanced Surgical Technology and Engineering;” Department of
Hepatobiliary Surgery, the First Affiliated Hospital of Xian Jiaotong University; * Regenerative Medicine
and Surgery Engineering Research Center of Shaanxi Province, Xtan 710061, China

[ Abstract] : The recording report system for intraoperative medical images and texts mainly consists
of hardware and software systems. The hardware system includes the image-capturing unit, the jointed
arm unit, the PC computer unit, the workstation unit, the intraoperative monitor unit, the wireless router
unit, the color-printing unit, and the voice transmitting-receiving unit. The image-capturing unit is in
charge of shooting images during each surgery. The jointed arm unit installs the image-capluring unit and
adjusts the angles to take pictures. The PC computer unit has sockets for audio information receiving and
USB. The audio information-receiving socket is connected with the audio information receiving and
transmitting unit, and the USB socket is connected with a color printer. The workstation unit is linked
with the image-shooting unit to receive images information. The monitor unit, joined with the workstation
unit, shows real-time image information received from the workstation. The wireless router unit creates
the network. The color-printing unit prints the files which the PC computer issues. The voice
tansmitling-receiving unit receives and transmits the voice descriptions and explanations to the PC
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Development of a Micro Intelligent Surgery Lighting Camera
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Abstract: The information of intro-operative pictures and texts has great significance in innovation of
disease diagnosis and treatment techniques, the progress of young surgeons, the patients’ understanding
of treatment process and solutions for medical disputes. In view of the disadvantages of the camera in the
current surgery recording system, a micro intelligent surgery lighting camera is developed in this paper,
which consists of a U-shape snap-fit unit, flexible arm and intelligent camera system. It can be disinfected
with medical ethylene oxide and applied to the sterile environment. With fixation of the U-shape snap-
fit unit on the operating table, its flexible arm can be randomly adjusted to different angles according to
the requirement of the surgeon. As a consequence, the mtelligent camera system can record videos, take
pictures and supplement light intro-operatively.

Key words: surgery recording systems; intelligent cameras; U-shape snap-fit unit; flexible arm
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Using pictorial operative records to improve the quality of medical services. Xu Xianghua, Lu Qiang, Liu Xuemin, Li Jian-
hui, Tang Bo, Ma Feng, Shi Aihua, Lii Yi, Xu Xianghua, Lu Qiang, Liv Xuemin, Lii Yi, the First Affiliated Hospital of
Xi'an Jiaotong University, Xi'an 710061, Shanxi China. Li Jianhui, Shanxi Provincial People's Hospital, Xi'an 710068,
Shanxi China. Tang Bo, Ma Feng, Shi Aihua, Xi'an Jiaotong University, Xi'an 710061, Shanxi China

[ Abstract] Traditional operative records have hecome a problem in the development of hospital information systems.
Operative records which only use words cannot meet the needs of diagnosis and treatment in a multi-disciplinary team
(MDT). Patients and their families have difficulty understanding the operative records, and it is easy to create conflict be-
tween doctor and patient. To solve these problems, we present a pictorial operative record system that adapts to the Chinese
medical system through advanced computer technology and camera equipment to make illustrated surgical records. Patients
and their families can understand the operation process by pictorial operative records better than traditional operative

records, eliminate their doubts, reduce the incidence of doctor-patient conflicts and improve the quality of medical ser-

vices.

[Key words] Pictorial operation records; Doctor-patient relationship; Improve
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[Abstract] Medial-patient relationship is the most important and the most complicated personal relationship and necessary
condition of providing medial services. The satisfaction of patients lies on the degree of their rights respected. During the medical
services, informed consent is the basis and key. Practicing informed consent s significative for improving medial-patient
relationship, improving medical quality, ordering medical services, and improving healthcare industry smoothly.

Author' s address. The First Hospital of Xi’ an Jiaotong University, No.277, Yantaxilu, Xi' an. 710061, PRC

BRARETRS PRER, M

HAMNIE R R, R WAFRIE
K TR A S AT A MR i 47 A
Fokf, T IRATE SR B R
MRS, EEZ MR AN, #
AHRHBRHA B HE. BEHX
FAMEHASL TR, MESRX
FEHA LG RO BT S A R,
AUEREMAITARS LHEEHE
JGH, AR RS ARy E
ik, R HALE SR A
W, BEAEFRFEEXRNER
BETET By 48 AR BT R 5 A
BAE, (UROE RS AR, R
il et e g PN T )4 3
ERARIE LT A SRRSO
MR, ERASERIEEHEH
Ao, MHE R R EUR R, A X 5
R L B A A AN O, i
—HRREYRE, REEST RS R R
KT, ML RFMETRT, fisE

LT LT L ¢ 10 38
1 JARH B

A FBR R IEWATEBRST R
HBEHFEANH, BEPRANE
MRAG R, 2] YA B i ¥
e Y B AE, LA,
HOMEFRA, HEENL, WAB
RGP, SO, DAMRR
S0RHE, GRS H S FEKEMER
FARTECH B RE, HUGRE B
KIRH, HARE, ABH R A,
FREEL, BEM, M. RA, ¥
B, HERERRR, RKMER,
MBS SO REET
BB M PR AL, H BB B
TR, B L, R
RESHER. HAME EREEST
AR AR A AR A B L,
AL, MERENY RN,

B WRZEASEERS—HREN |
B8R

710061 % 1H HEXS R 277 5

44/112

HOfN, EENEREL, i+, B
FARME B, BT AR, RKR
i, UG, RS, SHENHBERA
B BRI, HATERRBE, S%H
FERUA, DU R RN, 1 7RATH 5
B XA AR N OL, AT
BEHENEETES P ERER
Y BUR . B B O B R )
W, wESREN, BERWAT R
e, BEREHTEBAE, EhKRE
RESID SRRV E RSP T
. R A A B B S A
Hop A\ Ak R EAL

2 5 MITONERR

2.1 Al R R B

F% 7 % (informed consent) &
BHATHMBE CROFRW, H3E
FARERRAORERERE, X8
WAEH Z8E, ¥4 L, REELE
B 18 A5 19 KT T aNE

hEER 20551 AROBR IR 23

MRS



Chinese Journal of Medical Instrumentation

155 HH6H
o

WA 1671-71042015)06-0437-05

B EEER ERMOARRAIR

[ME £ R KRED IR KR R’
1 BREEAYF-HERER FBMY. ERd. 710061
2HEETWASERIMERS TEFRF, dxd, 710061
INBEBELEF SHRIBEATRPL, BEW, 710061

] =

X & Al
[PESES]
[XiFE#)

[ Writers )

[ Abstract ]

EEREIMREEANLREN T REEADLR. CREHE. BREZAZAFRRERBERRANERE
RR. RARRGRIBUOHUNERABR LR LRRE, HESREBRARBMREXY, ARHAREZ
B BORERE. BRREADLTIRNE. EXEMNETLENARAMRRRIBRAMNBASTE. HRILE
RERERBOZERUAN, R BT MMLERFRHOLRAR,

BIERRER. RE. B

RE656

A dol:10.3969/].Issn.1671-7104.2015.06.013

The Current Status and Prospects of Single-Port
Laparoscopic Flexible Instrument in Surgery

ZHU Haoyang'"**, DONG Dinghui"*®, REN Fenggang'-*®, ZHANG Xiaogang"*?, LV Yi"*®

1 Department of Hepatobiliary Surgery, First Affiliated Hospital, Xi'an Jiaotong University, Xi'an, 710061

2 XJTU Research Institute of Advanced Surgical Technology and Engineering, Xi‘an Jiaotong University, Xi'an ,710061
3 Regenerative Medicine and Surgery Engineering Research Center of Shaanxi Province, Xi'an, 710061

In recent years, the emergence of single-port laparoscopic technology promoted the development of the technology of
laparoscopy, but deficiencies like equipment conflict or lack of triangulation severely hampered the clinical application
of this technology. The appearance of single-port laparoscopic flexible instruments makes up for those deficiencies to a
great extent. The element is to add a wrist joint to the tip of the instrument to form triangulation and reduce equipment
conflict. But this technique is still in an early stage of development. The purpose of this article is to summarize the
charactenistics and problems of existing flexible single-port laparoscopic instruments, and to provide information for

the further improvement, finally the future development was expected.
[Keywords 1 single-port laparoscopic technology, flexible, instrument
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Cultivating medical students’innovative spirit and
surgical practice capability by Surgical Innovation Mini-project
La Yi, Ma Feng, Wu Zheng
( Department of Hepatobiliary Surgery, the First Affiliated Hospital,
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[ Abstract] : The paper introduces our experience and practice in using the Surgical Dream Works as
a surgical experiment teaching platform to cultivate medical students * innovative spirit and surgical
practice capability with Surgical Innovation Mini-project.
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Abstract: Development of pancreatic fistulas as a result of anastomotic gaps is still a major complication after
pancreaticoduodenectomy, and can cause post-operative death. Therefore, safer and more effective methods of
anastomosis are needed to avoid leakage and decrease mortality, Materials and methods: Twenty domestic dogs
with body weights ranging from 15 to 25 kg were used, regardless of gender. A model of common bile duct and
pancreatic duct dilatation was surgically prepared in these dogs. Pancreaticobiliary stents combined with magnetic
anastomoses (PB-MA), and controls were treated with fibrin glue were studied in terms of and efficacy by measure-
ment of serum amylase, incidence of complications, and survival times, Results: The mean time required to cre-
ate the fibrin glue pancreaticoenterostomy was 9 + 2.05 min, while the mean time required to create the magnet
cholangioenterostomy was 5 + 0.9 min. The total operative time was 2.7 + 0.6 h. Eighty percent of the dogs that
underwent the operations were still alive for 15 days after the operations and none developed pancreatic fistu-
las. Examination by macroscopic observation, and hematoxylin and eosin staining of the pathological specimens
showed that the anastomoses were completed healed. Conclusions: The use of a PB-MA in sutureless digestive tract
reconstruction for pancreatoduodenectomy resulted in an elimination of pancreatic fistulas, and shortening of the
stent removed time. In addition, the procedure is simple to perform, fast, and appears to be safe in this dog model.

Keywords: Pancreatic fistula, pancreaticoduodenectomy, magnetic sutureless anastomosis

Introduction increased pressure in the jejunal lumen, and

" . digestion by pancreatin which is activated by
Although, pancreaticoduodenectomy has imp- bile and intestinal juice. Roux-en-Y choledocho-
roved dramatically as a therapeutic operation jejunostomy i a common operation for bypass-

for the treatment of carcinoma of the head of
pancreas, ampulla and chronic pancreatitis,
there are still many deficiencies. Pancreatic fis-
tula (PF) continues to be a major complication,
ranging from 3% to 26% [1-7], usually caused
by inadequate anastomosis, long operation
time, and prolonged requirement for internal
stents. To solve these problems, surgeons have
attempted to improve the operative technique
using binding panreaticojejunostomies [8],
external or internal stents [9, 10] and pancre-
aticogastrostomies (7, 11]. However, these
techniques are not widely applicable. Moreover,
they have not significantly decreased the inci-
dence of complications.

ing extrahepatic biliary obstructions and estab-
lishing biliary-enteric continuity after resections
for benign or malignant biliary diseases [12,
13]. The traditional procedure is also time con-
suming which may also be directly related to
the PF: 1. The potential gaps between the
sutures of the anastomosis can enable pancre-
atic juice to leak out ; 2. Postoperatively, bile
and pancreatic juice frequently accumulate in
the jejunal lumen, leading to increases in anas-
tomotic tension, which can cause a pancreatic
fistula . 3. The location of the suture can result
in poor blood supply and healing. 4. Bile mixed
with pancreatic juice in the jejunal lumen after
operation can activate trypsin resulting in diges-
Previous studies have showed that PF is caused tion of the anastomosis. Although stapled anas-
by gaps in sutured anastomoses, due to tomoses have been used in an attempt to
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Performance of Physical Examination Skills in Medical
Students during Diagnostic Medicine Course in a
University Hospital of Northwest China

Yan Li, Na Li, Qunying Han, Shuixiang He, Ricard S. Bae, Zhengwen Liu*, Yi Lv, Bingyin Shi

First Affiliated Hospital, School of Medicine, Xi'an Jiaotong University, Shaanxi, Xi‘an, China

Abstract

This study was conducted to evaluate the performance of physical examination (PE) skills during our diagnostic medicine
course and analyze the characteristics of the data collected to provide information for practical guidance to improve the
quality of teaching, Seventy-two fourth-year medical students were enrolled in the study. All received an assessment of PE
skills after receiving a 17-week formal training course and systematic teaching. Their performance was evaluated and
recorded in detail using a checklist, which included 5 aspects of PE skills: examination techniques, communication and care
skills, content items, appropriateness of examination sequence, and time taken. Error frequency and type were designated
as the assessment parameters in the survey. The results showed that the distribution and the percentage in examination
errors between male and female students and among the different body parts examined were significantly different (p<
0.001). The average error frequency per student in females (0.875) was lower than in males (1.375) although the difference
was not statistically significant (p=0.167). The average error frequency per student in cardiac (1.267) and pulmonary (1.389)
examinations was higher than in abdominal (0.867) and head, neck and nervous system examinations (0.917). Female
students had a lower average error frequency than males in cardiac examinations (p=0.041). Additionally, error in
examination techniques was the highest type of error among the 5 aspects of PE skills irrespective of participant gender and
assessment content (p<<0.001). These data suggest that PE skills in cardiac and pulmonary examinations and examination
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Skills in Medical Students during Diagnostic Medicine Course in a

Introduction

Diagnostic medicine plays an important role in bridging hasic
medicine and clinical medicine [1,2]. The content of diagnostics
includes inquiry, physical examination, laboratory examination
and other ancillary examinations. The abilitics acquired with
regards to diagnostics accompany a doctor through his or her
entire carcer, from medical school to internship to clinical
practice.

Physical examination (PE) skills are basic and essential elements
of clinical competency for medical staff’ [3]. In PE, one of the four
clinical - diagnostic methods, physicians use their senses and
traditional tools, such as thermometer, sphygmomanometer,
percussion hammer, and stethoscope, to objectively understand
and systematically assess the patient, and discover normal and
abnormal signs, PE skills are the mainstay of clinical diagnosis in
rural hospitals, where physical and financial access to other tests is
extremely limited. Performing a proper physical examination
using four modalities (inspection, palpation, percussion and
auscultation) also provides the physical contact that communicates
a doctor’s caring touch to the patient. In a recent study,
performance of the general physical examination was shown to
be already below expectation at the end of the internal medicine

PLOS ONE | www.plosone.org

clerkship [4]. However, no grave concern over medical students’
performance of PE skills during their diagnostic medicine course
has been addressed.

Chinese medical students are required to systematically leamn
PE skills for the first time during their diagnostic medicine course,
The objective of this study was to conduct an investigation on the
performance of PE skills during their diagnostic medicine course
and analyze the characteristics of the data collected to provide
information for practical guidance to improve the quality of
teaching.

Methods

Ethics Statement

This study was approved by the Institutional Research Ethics
Board of the First Affiliated Hospital, School of Medicine, Xi'an
Jiaotong  University. All participants provided  ther  written
mformed consent to participate in this study and this consent
procedure was approved by the Instimutional Research Ethics
Board,

October 2014 | Volume 9 | Issue 10 | 109294
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Study of the Cultivation Model of Surgeon in Russia
CHAI Yichao' , LYU Yi' , WU Xiao-jian" + REN Feng-gang' , ZHANG Xiao-gang'

(1. The First Affiliated Hospital ;
2. Medical School . Xi'an Jiaotong University . Xi'an 710061, China)

Abstract ; The current cultivation mode for surgeon in Russia was following from the former Soviet U-
nion . It was widely recognized by the whole world due to its stability . maturity and uniqueness . The
cultivation process shares many similarities with the one adopted by China. Thus. it has great re-
search values for us. At present the medical education business is prosperous in China . Innovation and
reformation are steadily moving forward . To study the characteristics of the surgical education in dif-
ferent period in Russia could provide new ideas for the proceeding educational reformation and signifi-
cantly improve the quality of surgical education in our country .

Key Words :foreign medical education; surgical education in Russia; cultivation of surgeon; surgery
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On the innovative way of thinking in surgery education
Wang Zheng', Li Pei' , Ma Feng®, Lii Yi'? | Ma Qingyong'
' Department of Hepatobiliary Surgery, the First Affiliated Hospital
of Medical School of Xian Jiaotong University; * Research Center of Regeneration Medicine
and Surgical Engineering of Shaanxi Province, Xian 710061, China

[ Abstract] ; Innovation is indispensable to the rapid development of clinical surgery. Technical
innovation has become the decisive force of social development. Training medical students * surgical
innovation is an important means to explore disease pathogenesis, assess and predict surgical results. It
also helps solve various problems encountered in clinical surgical practice. This paper discusses the basic
concept of innovative thinking and the fundamental ways of cultivating the innovative capacity of medical

students of surgery.

[ Key words] :innovation; surgical practice; medical graduate student
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Abstract - Compared to the traditional open surgery,
minimally invasive abdominal surgery results in improved
results. In order to further reduce the number of incisions, some
people put forward laparoendoscopic single-site surgery (LESS)
which can get better results. But it also has several
disadvantages, such as the tools" interference with each other, the
restriction of tools” motion space due to incision. The tools which
are able to work in the abdominal cavity entirely can overcome
the disadvantages mentioned above, they are ideal for the LESS.
We are working on a kind of in vivo robot unit which works
entirely in the abdominal cavity. It has the function of lighting
and visual feedback. For the purpose of providing better surgical
field, the robot unit can tilt to a certain angle and clean the lens
automatically. This paper focuses on introducing the design
procedure of Kkey (ransmission parts, self-cleaning executive
mechanism and shells.

Index Terms - laparoendoscopic single-site surgery, vision,
lighting, in vivo

1. INTRODUCTION

Compared to the traditional surgical procedures,
laparoscopy has the advantages of less pain, less surgical
complications, quicker recovery and so on, therefore, it draws
a lot of intension and develops a lot. Nowadays, laparoscopy
has become the preferred way to deal with procedure of
cholecystectomy and appendectomy [1]. However, it has
several disadvantages, such as the bad operability because of
its inherent flexibility, lack of fecl and vision feedback.
Surgeons want to get better results by future reducing the
number of incisions, and put forward laparoendoscopic single-
site surgery (LESS) and natural orifice translumenal
endoscopic surgery (NOTES) [2,3]. There is no apparent scar
in the procedure of LESS, it is meaningful for patients, but
just because of the single site, the operating space is restricted
seriously. NOTES is likely the most advanced surgical
approach, there are no incisions in the surface of patient’s
body [4-6]. Instead, the incisions are placed on the visceral
wall. It is more difficult to manipulate for the surgeons, and
there is the risk of disclosure. Therefore, NOTES is full of
challenges.

As the development of robotics, robots are applied to the
field of medical treatment. In the beginning, the mature
technologies of industrial robots are used to help locate
precisely and assist with surgical procedures, and then the
surgical robot developed a lot in the past decades [7].
Advantages of surgical robots include tremor reduction,

978-1-4799-3979-4/14/$31.00 ©2014 IEEE
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motion scaling, additional articulations and stercoscopic
vision. Among these surgical robots, Da Vinci Surgical
System has become an outstanding representative. However,
these robots are all working outside the patients, the restriction
owning to the incision still exists. In addition, these robots are
heavy and expensive [8-10].

In order to climinate the restriction of incision, some
people start to develop the in vivo robots which work entirely
in the abdominal cavity [11]. If several in vivo robot units are
placed into the abdominal cavity, they can cooperate to
accomplish different kinds of surgical operations without the
restriction of incision [12-18]. To place the units in the right
position, Magnetic Anchoring and Guidance System (MAGS)
is proposed [19]. Some researches have shown that the MAGS
does not damage the tissue of abdominal wall [20].

Now we are focusing on developing a kind of wireless in
vivo micro robot unit which has the function of lighting and
vision feedback, MAGS is used to guide the unit to the right
position, Considering surgeon’s need of surgical field, the unit
can tilt the angle of camera, In addition, sometimes there is
water mist and other stain on the surface of lens, and it will
infect image quality, To remove the water mist and stain, the
unit has self-cleaning mechanism. The advantages of the unit
we are developing include: working entirely in the abdominal
to climinate the restriction of incision and save the space of
trocar for other surgical tools; being able to reach any place of
abdominal cavity to provide good lighting condition and
proper imaging angle,

Compared with other in vivo robots, the characteristic of
ours is the function of self-clcaning.

I1. DESIGN

Because the unit we developed will work in the
abdominal cavity, the size of unit must be controlled strictly.
In the procedure of designing, we need to consider several
factors, such as the shape and size of camera modular, control
modular and battery, the kind of actuator, besides, the position
of unit's different parts should be arranged opportunely. Fig, |
shows the final scheme of the unit,
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[ Abstract] : This paper introduces our practice of applying problem-based learning ( PBL) teaching
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Abstract; A vision system is designed for Lapa-
ro Endoscopic Single - site Surgery(LESS) applica-
tion, This system can provide illumination and field
view for LESS, A CMOS sensor with analog output
capability and a wireless video transmission chip is
selected and a radio frequency power amplifier is
designed to realize wireless and real - time video
transmission, The resolution of the video is 0,3
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ferent layouts is compared and a reasonable layout
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choose LED with minimal power consumption
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University of Califomia
$San Francisco

UGSF

School of Medicine
Department of Surgery

Date: April 15, 2016
oo o o peouTRe SURGERY | Subject: Letter of Recommendation

UCSF Mail Stop 0570 : TP . .
San Francsco, CA 94158-2549 Project Title: Surgical Recording System

Tel: 415/476-4086
Fax: 415/476-2314

This letter serves as a letter of recommendation for Professor Yi Lv and the
Surgical Recording System team to be considered for the Shaanxi Provincial
Science & Technology Award.

As Professor Emeritus of Surgery from the University of California, San Francisco,
| believe this device has the potential to modernize the way surgical procedures
are documented and reviewed on electronic medical records.

I would like to extend my support for this novel device in being considered for this
award, as its development and commercialization would prove useful for all types
of surgery. Today, most surgeons have begun to record surgical procedures
manually by utilizing cameras with video capability and then manually posting it to
a patient's electronic medical record. With the development of an automated,
voice controlled device to record surgical procedures, surgeons will gain the
ability to immediately upload procedures to electronic medical records with ease. |
believe there would be a great demand for this innovative device.

Thank you for considering Professor Yi Lv and team for this award.

Sincerely,

ML

Michael R. Harrison, MD

Professor Emeritus of Surgery, Pediatrics,
OB-GYN, and Reproductive Sciences
Director, UCSF Pediatric Device Consortium
University of California, San Francisco
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Yale University School of Medicine
DEPARTMENT OF ANESTHESIOLOGY

333 CEDAR STREET, TMP 3

P.0. BOX 208051

NEW HAVEN, CT 06520-8051
(203) 785-2802 Fax: (203) 785-6664
Email: lingzhong.meng(@yale.edu

LINGZHONG MENG, M.D.
PROFESSOR AND CHIEF
DIVISION OF NEURO ANESTHESIA

April 8, 2016

Dear Award Committee:

| highly recommend the Voice-controlled Video Recording & Documentation System for Surgical
Operations as a candidate for the Shaanxi Provincial Science & Technology Award.

The details of a surgical procedure and a patient’s clinical status are hard to convey in writing.
Recent advances in video technology have enabled surgeons to make recordings of their
operations and document procedures. These recordings can offer numerous benefits in
teaching, research, auditing, and patient education. However, current commercially available
recording equipment requires either a dedicated camera operator or bothersome preparation
of a table-mounted holder. And the video editing process afterward is usually time-consuming.
The Voice-controlled Video Recording & Documentation System for Surgical Operations
developed by Dr. Lv and associates mitigates these problems. The system is controlled by the
voice of surgeons, and therefore, can selectively capture the key steps/moments of the
procedure. The video recordings require no further editing. By using this system in almost 2000
patients who had undergone various operations, they have confirmed the usefulness and
convenience of this system. | believe this system will improve the effectiveness of today’s
operating room and may become essential in the future.

This system offers a key solution to operating room success and has my highest
recommendation for the award. I'm happy to provide any further information if required.

Sincerely,

Loy,

Lingzhong Meng
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