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Research and development of intraoperative medical images
and texts recording report system and its clinical application
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' 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, Xian 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-eapturing 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 transmittingreceiving unit. The image-capturing unit is in
charge of shooting images during each surgery. The jointed arm unit installs the image-capturing unit and
adjusts the angles to take pictures. The PC computer unit has sockets for audio information receiving and
USB. The audio information—eceiving 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 real4ime 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
transmitting—receiving unit receives and transmits the voice descriptions and explanations to the PC
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Intraoperative medical images and texts recording report: explore the new models of
digital precision teaching
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ABSTRACT: Mew teaching equipneent research and development and quality of teaching metheds are impaciant way to
cultivate  mwilemn surgeons.  Through  introopemtive medical  images and  texis reconding report, the surgeons  can
inddependently control the handware and software plstform in operation pr in 1 wilh the requir b af
surgical procedure, aml take voice comtral or infelligent contrd meethod precise grasping image and voice information, Gmely
generation "illustrted” aperation reports, and each operation picture and text report are excellent coarseware. Iniraopenative
medical images and tests reconling repont pot ondy can greatly shorten the leaming curve of vomg doctors and improve the
learing efficiency of young doctors, bat alss con inprosve the quality of medical service and is of imporian sgnificamce for
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5. Adhesive anastomosis for organ transplantation
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6. SRY is a Key Mediator
IschemiaReperfusion Injury

of Sexual Dimorphism in Hepatic

Omiamal ARTHCLE

SRY is a Key Mediator of Sexual Dimorphism in Hepatic lschemia/
Reperfusion Injury
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7. Expert consensus on the application of the magnetic anchoring

andtraction technique in thoracoscopic and laparoscopic surgery
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Introduction

The mutual interference between surgical mstruments in tho=
raxoscopic and lapamscopic surgery and the effective exposure
of the surgical field are mportant factors affecting surgical op=
erability |1]. Magnetic anchoring and traction is one of the cone
technigques of magnetic surgery, which wses magnetic materials to
penerate force through indirect contact to achieve traction expos
sure of the target organs |2] {Fig. 1) The magnetic ancharing and
braction system comprises an internal and an extemal magnetic
component. The external magnetic component is wsually a per
manent magnet, and the internal magnetic component includes
an internal magnet and a tssue clip. This system requires fewer
trocars, reduces surgical trauma, and improves sargical operahil-
ity [3]. At present, the magnetic anchoring and traction technigue
has been applied in many fields including general sargery [2=10],
gynecalogy [10,11], wrology | 12=14], and thomdc surgery | 15]. We
formed the following consensus an the indications, contraindis
cations, sargical skills, notes, and complication management far
the dinical application of the magnetic anchoring and traction
technique.

Indications and contraindications
Indications

Currently, thoracic and laparoscopic surgery requines Eraction
to emsure that the expasure of the sargical feld is suitable For
the application of the magnetic anchoring and traction teche
mique, such a5 in Laparsscopic cholecystectomy [1,5=8], appendecs
tormy [9,11], ovarian cystectomy |11), hysterectomy [ 0], nephrecs
tomy and prostatectomy |12=14], thoracoscopic |obectomy [15],
and esophagectomy. Suitable diseases include: [A) benign cholecys-
titis, gallbladder polyps and cther benign gallbladder lesions; (B)

* Comrspon fng b

E-mall anddresis: shasggyonpyaegdSdin Loem (Y. Dhaag] by 6 2cam (Y.

L¥)

hatpastha e BE DA g 200 LOE007

appendicitis; () benign gynecological diseases, including avarian
cysts, fibraids and ectopic pregnancy; (D) remal twmors, prostate
can<er; (E) benign and malignant pulmonary nodules; (F) eary
and middle stage esophageal cancer, including squamous cell car-
cinoma, adenccacinoma, etc.

Controimdicativn

{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
surgeTy are also contraindicated |3].

{2) Excessive obesity and thidmess of the chest and abdominal
wall result in the magnetic anchoring farce being unable to achieve
elfective traction |3,7]. However, the specific upper limit of body
mass index (BMI) s uncertain. The maximum of BMI in the ltera-
tare was 67.7 kgfm® [ 16].

{3} Patients with magnetic implant in the body |3 This wouald
be 2 relative contraindication. For example, for patients with pace-
maker, we are able o pedorm abdominal procedures {such as
prostatectomy] because there is a sufficient digtance 1o assure
that the magnst would not impact oo the pacemaker, so this is
not a contraindication for abdominal sargery. But for thorascopic
surgery, this may be a contraindication.

Application routine
Preoperative evaluotion ord prepantion

{1} Acoording to the factors such as the thickness of the
thoraco=abdominal wall and the traction force required to pull the
target argan, surgeons need to evaluate the range of magnetic force
reqquinesd for effective anchoring and pulling, and select the appro-
priate external and internal magnetic companents [17,12)

{2} Preoperative instrument sterilization. In order to prevent
comasion of the magnetic instruments and weakening of the mag=
netic force, the method of strong corrosion and high tempera-
tare should not be wsed for the sterilization of magnetic instru-
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8. Magnetic hyperthermia induces effective andgenuine immunogenic
tumor cell death with respect to exogenous heating
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9. The role of magnetic anchoring and traction techniquein
thoracoscopic lymphadenectomy along the left recurrent laryngealnerve
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10. Magnetic-assisted laparoscopic liver transplantation in swine
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11. Expert consensus on magnetic recanalization technique for
biliaryanastomotic strictures after liver transplantation
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Biliary anastomotic stricture (BAS) is a common Indications and contraindications of MRT

complication after liver transplantation.

Endoscopic retrograde cholangiopancreatography Tadiostink:
(ERCP) or percutaneous transhepatic cholangial drainage (I)  Biliary anastomotic occlusion, such as bilo-biliary
(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 multple failures of ERCP or

Magnetic recanalization technology (MRT), which is PTCD;

an application of magnetic compression anastomosis, is
reported as a revolutionary way to treat BAS, and inidally
imply a satisfactory result for complicated cases (1-7).
However, there are still no consensus reported. On the
Third International Conference of Magnetic Surgery held
in Xi'an, experts from various countries have discussed
associated fields of MRT in treating BAS and achieved the

(IIT) Two biliary stricture stumps are close to the same axis.

Absolute contraindications

()  The swicture length is >20 mm;
(I} A large amount of ascites or severe coagulation
dysfunction, which do not allow an effective PTCD to

following consensus. be established,;

* 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, Ttaly; 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; Hideald 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 Wu, 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.
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12. Fast Vascular Reconstruction WithMagnetic Devices in Liver

Transplant: A Novel SurgicalTechnique

ZHANGETAL.

Fast Vascular Reconstruction With
Magnetic Devices in Liver Transplant: A
Novel Surgical Technique

The vascular anastomosis is one of the most critical
steps in transplantation, and the quality of this anasto-
mosis can have a significant impact on posttransplant
outcomes. Reconstruction of the suprahepatic and
infrahepatic inferior vena cava (IVC), portal vein, as
well as the hepatic artery are typically each performed
using a hand-sewn technique during liver transplanta-
tion (LT). Performing the vascular anastomosis metic-
ulously requires technical expertise and a long learning
curve. In fact, even among highly skilled surgeons, vas-
cular suture time can be one of the longest aspects of
a LT, and reducing total suture time to below a certain
limit is challenging. Revascularizing the liver, how-
ever, is time sensitive because minimizing the ischemia
time and the anhepatic period is critical to reducing

Abbreviations: CIT, cold ischemia time; HTK, biiria’fﬂe—trjyra?ban—
ketoglutarate; IQR, interquartile range; IVC, inferior vena cava; LT
liver .rmmpiarrmtiam UW, University of Wisconsin; WI T, warm
ischemia time.

Additional supporting information may be found in the online
version of this article Address reprint requests to Yi Lo, M.D,, Ph.D,,
Department of Hepatobiliary Surgery and Institute of Advanced
Surgical Technology and Engincering, The First Affiliated Hospital of
Xi"zmﬁtzomng University, Xi'an, Shaanxi Province, 710061, China.
Telephone: +86 29 85323904; FAX: 486 29 85252580; E-mail:
Iuyil 69@xjtu.edu.cn
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allograft dysfunction, intestinal bacterial translocation,
and acute liver failure.(!)

Given the limitations of the traditional hand-sewn
vascular anastomosis techniques, we sought to develop
a novel approach to facilitate a fast and safe technique
to perform the vascular anastomosis during transplan-
tation by using magnetic devices.?¥ Specifically, we
herein characterize a new magnetic device that can
be successfully used for major vascular reconstruction
among LT patients.

Patients and Methods
MAGNETIC DEVICE

The magnetic device for vascular anastomosis during
LT consisted of a pair of C-shaped magnetic rings
and matched base members. The magnetic rings are
made of neodymium-ferrum-boron and coated with
titanium nitride (Fig. 1A,B). The base members were
made of a polymer material and had a C-shaped base
body with a central through slot and a C-shaped pro-
trusion integrally (Fig. 1A,B).

On the C-shaped base member, 8 radial holes were
outwardly and evenly distributed at the outer circum-
ferential portion of the base body to allow for suturing
fixation of the vascular wall. The C-shaped magnetic
rings and the C-shaped base member formed a com-

plete O-shaped ring after pairing (Fig. 1A,B).

PATIENT INCLUSION

Patients undergoing orthotopic LT" using donation
after circulatory death between November 2018
and December 2019 in our hospital were included.
Patients were excluded from the study group if
they were <18 or >70 years old, had major vascular
thrombosis, were retransplants, or were unwilling to
attend the study. Only patients who were eligible for
and who volunteered to be included in the magnet-
assisted LT were finally included in the study and



13. Magnetic multidirectional anchor.guided endoscopic submucosal
tunnel dissection
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Magnetic multidirectional anchor-guided endoscopic submascosal tunnel dissection

for large gastric lesions
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‘With the wide epplications of magnetic fields fWFs) in medicine, researchers from differant
discipines have gained interest in understanding the efiect of various types of MFs on
Iiving cellz and organisme. In this paper, we mainly focus on the immunological and
physical aspects of the immune responses and their mechaniems under diferent types of
MFs. Immune cells were slightly affected by low-frequency gfemating MFe but were
strongly infiuenced by moderate-imensity MFs and high-gradient MFs (HGMFE). Larger
immure celis, such as macrophages, were more sensitive to HGMFs, which biased the
cell polarization into the anti-inflammatory M2 phenotype. Subject to the gradient forces of
vaning directions and strength, the =longated M2 macrophage also remodsled the
cytoskeleton with actin polymenzation and changed the membrane recepiors and ion
channel gafing. These altlemfions were very simile io changes caused by the small
GTPase RhoA imterference in macrophage. Regulstion of Fon metabdism may aleo
condribute to the MF effects in macrophages. High MFs were found fo regulate the iron
content in monocyte-/macrophage-derved osteodasts by afiecting the expression of
iran-reguiation genes. On the ather hand, paramagnetic nanoparicles (MPE) combined
with external MFs play an important role in T-cel immunity. Paramagnetic NP-coated T-
cels can cluster their T-cell recaptors (TCRE) by using an esternda MF, thus increasing the
cel-call contact and communication followed by enhanced tumar kiling capacity. The
external MF can also guide the adoptively fransfermed magnetic NP-coatad T-cals to their
target sies in vivo, thus dramatically increasing the sfficiency of cell therapy. Additionaly,
iron cade MPs fior feropiosis-based cancer therapy and other MP-related therapeutic
applications with obstacles were Blso addressed. Furthermore, for 8 profound
understanding of the effect of MFs on immune cells, mukidisciplinary research invalving
both experimental ressarch and theoretical modelng is essential
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Abstract

Introduction Difficulties with liver transplantation (LT)-related surgical techniques are great challenges for young
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.
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-
nificantly less than the number required in the MA group (0 vs. 1.8 £ 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
risk of the operation, thus facilitating training for LT.

Introduction
X YiLv Liver transplantation (LT) is the most effective therapy for
Luyil69@126.com patients with end-stage liver diseases and greatly improves
04 Dinghui Dong the survival time of patients [1-4]. Although the first LT
dongdinghuil 988 @stu.xjtu.edu.cn was performed by Dr. Starzl 50 years ago, the associated
technical difficulties are still great challenges for youn,
! National Local Joint Engineering Research Center for 5. 61. Th g ; gd 4 . g
Precision Surgery and Regenerative Medicine, First Affiliated surgeons‘[ ? ]“ ; us; A .yf)ung Surgeon ne.e s o re: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 Yanta 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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Background and Objective: Despite the successful
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
parameters; resection efficiency

INTRODUCTION

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.
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[1-3]. Solid-state laser and gas laser were more commonly
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
blood-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
lower 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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Background: To study the feasibility of laparo-endoscopic single-site (LESS) cholecystectomy
through a 10-mm incision using a miniature magnetically anchored and controlled lapa-
roscopy system and a grasper system.
Methods: The miniature magnetically anchored and controlled laparoscopy system con-
sisted of a miniature magnetically anchored camera (MMAC), an external magnetic
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
magnetically anchored grasper (MAG), an external magnetic anchoring unit, and a push
—pull device. The MAG had a titanium alloy clip head and a magnetic tail. The laparos-
copy system and grasper system were used simultaneously to perform LESS cholecystec-
tomy through a single 10-mm incision in model canines.
Results: LESS cholecystectomy through a 10-mm incision using the MMAC and MAG was
attempted in six dogs. The mean operative time was 85.75 + 7.14 min. The operation was
completed successfully in four cases, with failure occurring in one case due to gallbladder
rupture and in another due to bile duct injury. The MMAC provided clear imaging, and the
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.
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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
X . 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
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.

jejunostomy is a common operation for bypass-
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

99



19. Performance of physical examination skills in medical students
during diagnostic medicine course in a University Hospital of Northwest
China

{@-PLOS | oxe

OPEN 8 ACCESS Freely available online

Performance of Physical Examination Skills in Medical
Students during Diagnostic Medicine Course in a
University Hospital of Northwest China

CrossMark

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

First Affiliated Hospital, School of Medicine, Xian 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
techniques may be included in the main focus of improving the teaching of diagnostics in these medical students.
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clerkship [4]. However, no grave concern over medical students’
performance of PE skills during their diagnostic medicine course

Introduction

an important role in bridging basic
medicine :dicine [1,2]. The content of diagnostics
includes inquiry, physical examination, laboratory examination

Diagnostic me has been addressed.

Chin al students are required to systemat

and clinica

se me

and other ancillary examinations. The abilities acquired with
regards to diagnostics accompany a doctor through his or her

entire career, from medical school to internship to clinical

1 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,
ion hammer, and stethoscope, to objectively understand

the patient, and discover normal and
are the mainstay of clinical diagnosis i
rural hospitals, where physical and financial a to other tes
extremely limited. Performing a proper phys
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
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al examination
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PE skills for the first time during their diagnostic medicin
The objective of this study was to conduct an inv
performance of PE skills during their diagnostic me
and analyze the characteristics of the data collected to provide
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cine course

information for practical guidance to improve the quality of

teaching.
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Abstract - Compared to the traditional open surgery,

imally 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 key transmission parts, self-cleaning executive
mechanism and shells.
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ite surgery, vision,

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 [l]. However, it has
several disadvantages, such as the bad operability because of
its inherent flexibility, lack of feel 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
Jjust 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,
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motion scaling, additional articulations and stereoscopic
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 eliminate 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 eliminate 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-cleaning.

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. 1
shows the final scheme of the unit.
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