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Enhancement of TKI sensitivity in lung
adenocarcinoma through m6A-dependent
translational repression of Wnt signaling by circ-
FBXW?7

Kai Li ® 1, Zi-Yang Peng ® 2, RuiWang * ¥ 4, Xiang Li ! 3, Ning Du ¥, Da-Peng Liu ¥, Jia Zhang 3,
Yun-Feng Zhang 3, Lei Ma 3, Ye Sun %, Shou-Ching Tang 7, Hong Ren 3, Yi-Ping Yang &,

Xin Sun 2 10
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Abstract

Background: Tyrosine kinase inhibitors (TKIs) that specifically target mutational points in the EGFR
gene have significantly reduced suffering and provided greater relief to patients with lung
adenocarcinoma (LUAD). The third-generation EGFR-TKI, Osimertinib, has been successfully employed
in clinical treatments to overcome resistance to both original and acquired T790M and L858R
mutational points. Nevertheless, the issue of treatment failure response has emerged as an
insurmountable problem.

Methods: By employing a combination of multiple and integrated approaches, we successfully
identified a distinct population within the tumor group that plays a significant role in carcinogenesis,
resistance, and recurrence. Our research suggests that addressing TKI resistance may involve targeting
the renewal and repopulation of stem-like cells. To investigate the underlying mechanisms, we
conducted RNA Microarray and mb6A Epi-Transcriptomic Microarray analyses, followed by assessment
of transcription factors. Additionally, we specifically designed a tag to detect the polypeptide circRNA-
AA, and its expression was confirmed through méA regulations.
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Stem signatures associating SOX2 antibody helps to
define diagnosis and prognosis prediction with
esophageal cancer
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Abstract

Background: esophageal cancer is one of the deadliest diseases worldwide. Due to the ineffectual
screening methods referring to early diagnosis, most people have lost their chance of radical
resection when diagnosed with esophageal cancer. This aim of this study was designed to evaluate
the latent values of the stem signatures-associated autoantibodies (AABS) in predicting the early
diagnosis, and particularly seeking the precise predictive outcomes with sensitive SOX2. We also
studied the potential immunotherapeutic targets and prospective long-term prognosis predicators of

esophageal cancer.
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Intelligent digital foggin?ctggzgglggg r::os:‘vfg%:;at

potential in laparoscop

Affiliation: School of Future TechnnlaggNatinnal Local Joint Engineerin
Research Center for Precision Surgery & Regenerative Medicine Shaanxi
Provincial Center for Regenerative Medicine and Surgical Engineering Xian
liaotong University, Xi'an City, Shaanxi Province,710061.China
Ziyang Peng, Zhibo Wang, Yongtai Ma, DanWang, Shuyan Liu, Feng
Ma, Yu Li, Xuemin Liu, Ronggian Wu, ¥ilv

Keywords RESULTS
Laparoscopic hepatectomy; digital The intraoperative smoke persistence
surgery; intelligent intraoperative time of 53 patients with laparoscopic
defogging; precision surgery; hemihepatectomy ranged from 35 to 78
surgical safety min, with a median time of 59 min;
mirror was removed and wiped 23 to 44
Background and Aims times during the operation, with a
median number of times of 35; and an

A series of smoke, aerosols, and

ather gases generated during average of 30 s was spent on each

surgical hemostasis operations occasion. Intelligent-assisted image

stich 5= el oo Vil ol defogging time averaged 0.01 5, and the
success rate of image processing was
93% (163680/ 176000). Intelligent-

assisted image defogging was effective in

ultrasonic knife in laparoscopic
surgery can interfere with the

normal course of the surgical
reducing intraoperative mirror-wiping
time (Z = -3.145, P < 0.05).

procedure. In this study, we aimed
to utilize artificial intelligence
algorithms to assist intraoperative
defogging to reduce interference
with the operator's field of view

during surgical operations.

miags After Digial Dehazing Al athen Prootssing

Original kmag e of Laparosoop: Sugery

CONCLUSION

METHODS Our self-designed yun-transform
A relevant dataset was created algorithm showed excellent effectiveness
from videos of smoke in the in automating digital through-fog
operating area during surgery, elimination effectively performing fog
and several algorithms were identification and removal after grading,
evaluated using deep-sea significantly improving intraoperative
experiments to assess the smoke interference with the operator's
effectiveness and speed of each field of view.

type of algorithm.
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Methods

A data training set was established by
multicenter data of 53 cases of
laparoscopic right hemihepatectomy,
and an additional 21 cases of
laparoscopic right hemihepatectomy
surgical videos were used as an
external validation set to clarify the
intraoperative organ boundaries and
to do the surgical warnings, and the
algorithms were evaluated by the
surgical real-time video recordings
videos and the real-time screen of the
laparoscopic simulator.

Keywords

lumpectomy hemihepatectomy;
intelligent intraoperative
recognition; total surgical
coverage; intraoperative vascular
alert; personalized precision
surgery

Background and Purpose
More accurate identification of
anatomical structures and surgical
processes is often required for
planning when performing a
lumpectomy of the right half of
the liver. In this study, we
optimized our process in
laparoscopic hepatectomy by
designing an intelligent surgical
screen recognition software
module.

Results

An intelligent surgical module can
effectively perform real-time
alignment of 3-D reconstruction
and surgical screen during surgery
by introducing a 3D reconstruction
model before surgery, clarifying

Figure1 Matched images between
original video and real-time intelligent
processed diagram

Conclusion

anatomical structures, suggesting
surgical stages and alerting
potential deep liver vessel
locations, and providing early
warning of danger zones, which
effectively reduces intraoperative
complications and optimizes
surgical processes.lt can reduce
vascular and nerve injuries by
28.23% and s hor‘ten the operation
time b} 16.54%.

Intelligent surgical software can be
effectively used in lumpectomy for
right hemihepatectomy to provide
more accurate and safe surgical
advice to the operator and bring

better survival benefits to the patients.

Laparoscopic hemihepatectomy;
intelligent intraoperative recognition;

total surgical coverage; intraoperative

vascular alert; personalized precision
surgery.
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Prospects for intelligent surgical machine assistants in
precision liver segment resection

Affiliation: School of Future Technology, National Local Joint Engineering Research Center for Precision
Surgery & Regenerative Medicine, Shaanxi Provincial Center for Regenerative Medicine and Surgical

Engineering Xian Jiaotong University, Xi'an City, Shaanxi Province, 710061.China

\ Authors: Zivang Peng, Zhibo Wang, Yu Li, Xuemin Liu, Lyu Yi /

Objective

Laparoscopic precision liver segment
resection often requires accurate
identification of anatomical structures and
surgical procedures planned by
haemodynamic zoning. In this study, we
designed an intelligent surgical aid to
optimize our laparoscopic liver segment
resection procedure and avoid surgical
complications, providing a more precise
and standardized surgical treatment
system far patients.

Results

The intelligent surgical machine
assistant was able to rapidly import the
reconstructed 3D model of the liver
preoperatively, match the 3D picture
with the real-time surgical picture
during surgery, clarify the anatomical
structure and vascular distribution of
liver subsections, assess the surgical
stage and the surgical instruments to be
used next, alert the surgical path with
key frames, and provide early warning
of dangerous areas, effectively reducing
intraoperative complications. The
potential for lymph node detection was
improved by 37.21%, vascular nerve
injury was reduced by 17.16%, operative
time was effectively reduced by 18.95%,
postoperative patient length of stay was
reduced by 15.29%, and 97% of patients
reported satisfaction.

Methods

We built our dataset using a large amount
of international multicenter video data of
laparoscopic liver resection. The
effectiveness and speed of various
convaolutional neural network algorithms
were evaluated through deep-sea
experiments. The algorithms were
introduced preoperatively through a 3D
reconstruction model, and the
effectiveness and safety were assessed
through live video of the surgery and live
|mages from a Iaparoscopn: simulator.

Figurel Image segmentation pattern diagram

Conclusion

The Intelligent Surgical Machine Assistant
can be safely and effectively used for
laparoscopic hepatic segmental resection,
significantly reducing the chance of
surgical complications, providing operators
with more accurate and safer surgical
recommendations, and providing patients
with a better postoperative recovery
outcome and experience.
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Intraoperative Image Detection and Clearing System Based on
Generative Adversarial Network
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Objective

During laparoscopic surgery, the thermal
decompasition of human tissue generates
smoke and aerosols, which can interfere
with the surgical process. In this study, we
aimed to develop a generative adversarial
network (GAN) model to detect and clear
intraoperative smoke, in order to optimize
the surgical process and provide better
medical services for patients.

Results

The deep learning algorithm can
effectively qualify and quantify the fog
generated by the image, which is divided
into five levels: smoke that does not affect
surgery, local smoke that causes the
surgical operation area to be blurry, some
smoke that causes human organ
recognition to be blurry, a large amount
of smaoke that cannot identify the
boundaries of various tissue organs, and a
large amount of smoke that completely
blocks the surgical field of view. The
optimized algorithm can identify smoke
and clear fog in 0.01 seconds. The
comprehensive defogging rate in the
surgical area was 91.71%, the vascular
injury rate was reduced by 43.26%, and the
operative time was effectively reduced by
15.34%.

Methods

We established a related dataset by
collecting smoke videos produced during
different stages of various surgeries from
multiple international datasets, as well as a
large number of surgical videos from our
center, which were segmented frame by
frame. We then evaluated the effectiveness
and speed of various algorithms through
ablation experiments, using intraoperative
smoke in real-time videos and endoscope
simulator images.

Figure 1 Artificial intelligence automatically

identifies the image segmentation process of
endoscopic_surger

Conclusion
The deep learning image defogging
algorithm can effectively identify and
remove classified fog during laparoscopic
cholecystectomy, significantly reducing the
interference of smoke on the surgeon’s
visual field.
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Application of Orthogonal Decomposition in Surgical Image
Segmentation - for Unsupervised Adaptability in Intraoperative
Surgical Image Recognition Navigation
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Objective

Deep learning-based medical image segmentation
methods have made significant progress. However,
existing data processing methods are sensitive to
image distribution, so slight changes in surgical
images can lead to a decrease in image
recognition performance. To address this problem,
this study proposes a new orthogonal
decompasition adversarial domain adaptation
architecture for medical image segmentation.

Input image: The original surgical image from which the haze needs
to be removed.

l

Fog map estimation: estimating the density and distribution of the f
og in the image. This can be achieved by using some specific algorith
m such as a dark channel prior or a deep learning algorithm.

|

Tra image ion: The 1 fog map is used to r
estore the transmission image, which can be achieved by applying so
me physical model, such as an improved detail-
preserving image defogging model.

!

Post-processing: The restored image is subjected to necessary post-
processing, such as contrast enhancement and sharpening, to improv
e the quality and sharpness of the image.

Figure 1 De—fog algorithm design flow
chart

Results

In the slightly adjusted laparoscopic surgical
images, our algorithm was fully validated and
could effectively identify organs and surrounding
blood vessels and nerves, with a detection rate
37.21% higher than that of the human eye. In the
process of large-scale laparoscopic image changes,
our algorithm could also effectively identify the
relative positions of different organs, increasing
doctor satisfaction by 47.21% and preventing
adverse complications caused by surgical errors.

Methods

Comprehensive experiments were
conducted on multiple international
public datasets and a large amount of
intraoperative surgical video content,
including laparoscopic
cholecystectomy segmentation dataset,
laparoscopic liver cancer resection
surgery segmentation dataset, and
laparoscaopic gastric cancer resection
surgery segmentation dataset.
Ablation experiments were conducted
to validate the effectiveness of the
relevant algorithms.

Conclusion

The field of surgical image recognition
and segmentation deserves further in-
depth research and exploration. In this
study, we reconsidered the problem of
image recognition caused by
intraoperative surgical image
adjustments and proposed a new
algorithmic framework for
intraocperative surgical image
recognition and segmentation. This
framework helps to clarify the relative
positions of the surgical site and
surrounding blood vessels and nerves,
effectively reducing the incidence of
surgical complications and widely
recognized by surgical doctors.
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