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ABSTRACT 
 

Extended Reality Smart Glasses is a way to use scientific and technological innovation to introduce a visual 
atmosphere that connects the physical and virtual worlds. This study investigated the value and possibility of 
XRSG for clinical surgical services. Data collection is conducted through the experience of medical experts. 
Combining the “Technology Acceptance Model” with the “Theory of Planned Behavior”, a new Extended 
Reality Technology Behavior Model (XRTBM) is constructed through the combination of human-visible 
social control and data innovation exploration. To improve the accuracy of the review, a triangular mixed 
research method was used. From the collected information, the SEM survey was used to reflect the 
relationship between the factors. Reliable positive results demonstrate that the use of XRSG by clinical 
specialists helps improve the structure, intuition, standardization, and clarity of clinical images, increasing 
productivity and reducing method time. The significance of this study is that patients can feel the convenience 
and availability of XRSG through their behavior, which provides a prerequisite for the implementation of 
XRSG in the medical process. 
Keywords: Extended Reality, Three-dimensional Image, Visualization, Technology Behaviour Model 
 
1. INTRODUCTION  
 

In recent years, extended reality technology 
has been used in many fields, especially in the field 
of medical systems [28]. At present, wearable 
devices are mainly used in telemedicine, nursing, 
ophthalmology, and many other environments, but 
have not yet been used in surgery. Surgeons need to 
borrow a variety of visualization instruments and 
physiological monitoring equipment during surgery. 
Given the multi-monitor observation, the surgeon 
needs to monitor each display image in conjunction 
with the limb movement. Secondly, in some 
operations, it is necessary to borrow a microscope for 
surgery, which is often cumbersome and has a 
narrow operating space. And the image is affected by 
the transmission, and sometimes there is an error. 
Using extended reality surgery can use 3D 
stereoscopic images to perform image processing on 
human structures, converting 2D images of 

instruments into 3D [4]. Eye-tracking interaction can 
change the surgeon's control of images and 
instruments during surgery, freeing hands to better 
operate instruments to complete the surgery [25]. 
The hybrid interactive approach also enables 
telesurgery, as well as multi-specialist online 
surgical discussions. save more patients. 

 

Figure 1. The Distinction Between Smart 
Glasses In Virtual And Real Environments 
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Extended reality is a real and virtual all-
around three-dimensional image formed by a 
computer system [3]. It realizes the seamless 
connection between the virtual environment and the 
real environment [15][41]. And the visualization is 
strong, which can bring users a deeply immersive 
experience. As shown in Figure 1, the Extended 
Reality is virtual imaging by virtual reality [42]. The 
augmented reality technology makes the image 
three-dimensional, and mixed reality is used to 
superimpose the image so that the graphics tend to 
be more realistic and the perfect combination of the 
real environment [16][32]. Scanning with the XR 
system, the input of instrumental images, and the 
combination of body structure data can create an 
overlapping image of the patient's entire body 
[49]. This makes it convenient for surgeons to 
calibrate and measure tissues and organs during 
surgery, as well as locate blood vessels and nerves 

[30]. Secondly, in the neurovascular anatomy 
operation, XR can mark blood vessels and nerves in 
different colors through the system [20], which is also 
conducive to the rapid separation of doctors and 
avoids the destruction of tissue fibers. 

We found that extended technology could 
theoretically be used in clinical surgery, but for many 
reasons, it has not been used in surgery before. This 
study aimed to investigate the practical use of 
extended reality technology in surgery, particularly 
in terms of image, transmission, and tracking 
enhancements to surgery. Through interviews with 
experts, the use of XR in surgery was accepted and 
endorsed. This time, a more appropriate theoretical 
model, the Technical Behavioural Model, was 
proposed to avoid the shortcomings of both TAM 
[10] and TPB [5]. A triangulated mixed research 
approach was used in this study to avoid the 
limitations of a single research method. The data 
were analyzed using CB-PLS SEM statistics. CB-
SEM facilitated the certification of the simulation 
model and PLS was used to analyze data from 
various models. The details of this paper are as 
follows. Firstly, the hypotheses and theories are 
presented through the existing literature. Secondly, 
the research protocol and data analysis were used. 
Finally, it is concluded that XRSG improves surgical 
images, human eye visibility, interactivity, and 
operational specifications. It ensures that the 
procedure is completed with high quality and 
reduces operative time. This study provides technical 
support for future XR procedures. 

 

 

 

2.  LITERATURE REVIEW 

2.1.1. Technology Acceptance Model (TAM)  

Al-Qaysi discovered the “Technology 
Acceptance Model” (TAM) from rational behavior 
theory to study the rational behavior of users when 
receiving information or technological systems [1]. 
TAM is designed to allow users to determine the 
human impact of technology acceptance through 
experiential perceptions of usefulness and ease of 
use[43]. Usefulness is how productive people can be 
by using new technologies or specific systems. 
Perceived ease of use that people do not spend much 
time and effort using new technology or a specific 
system.  

2.1.2. Theory of Planned Behavior (TPB) 

Ajzen proposed the “Theory of Planned 

Behavior” , which is an internal psychological 

change that explains behavior changes through 
people's subjective intentions and attitudes [2]. It is 
determined by individual behavioral attitudes, 
subject norms, and perceived behavioral control 
(PBC), and PBC can also directly affect behavior [7]. 
TPB believes that the more positive a person's 
attitude, the stronger the subject norm and the PBC, 
the stronger the intention to perform a certain 
behavior, and the more likely it is to eventually 
perform a certain behavior [44]. The addition of the 
PBC variable is based on the rationale that PBC does 
not require complete volitional control to predict 
behavior, and that PBC may explain why intention 
does not always predict behavior [50].  

2.1.3 Technological Behavior Model (TBM) 

When medical professionals use extended-
display smart glasses to perform surgical procedures, 
3D stereoscopic images of body structures help label 
and localize patient lesion structures [23]. Doctors can 
feel the usefulness of the new technology by using it. 
At the same time, smart glasses have an eye-tracking 
function to avoid the doctor's head movement during 
the operation, monitor the doctor's operating 
specifications, reduce the risk of surgery, and reflect 
the ease of use of XRSG. Relevant use attitudes, 
divided into negative and positive effects of 
individual behavior, are mediating conditions for 
subjective awareness of  TAM [1]. The choice of 
conscious behavior when using XRSG reflects the 
positive attitude of users to the technology. This 
suggests that TAM is suitable for this study. 
According to TPB, it analyzes PBC, focusing on the 
influence of human subjective consciousness on the 
corresponding behavior of actual things cognition, 
while TAM influences actual actions through 
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experience, namely the external variables Changes in 
perceived usefulness and ease of use. Neither can be 
isolated because human behavior responds 
differently when adopting technology. In this study, 
technical analysis was applied to SG. By analyzing 
the influence of external factors of extended reality 
technology and the subjective internal psychological 
attitude of users, a more realistic response can be 
made to the behavior changes of users using 
extended reality smart glasses. Therefore, this study 
proposes another hypothetical structure, the 
"Technology Behavior Model", to exhaustively 
dissect how human behavior is affected by intrinsic 
awareness and extrinsic perception factors in actual 
technology adoption behavior, and to apply the 
“Technological Behavior Model” to technology in 
behavioral research. Use extended reality 
technology.  

2.3 Extended Really in surgery 

2.3.1 Extended Really Usefulness (XRU) 

XRU refers to the use of extended reality in 
surgical procedures by medical professionals to 
perform better operations. Using the XR system, 
with the external visual image data instrument, the 
sensor is transmitted to the computer to construct a 
three-dimensional human body model, which 
enhances the user's immersive experience. Human-
computer interaction with eye-tracking frees up the 
hands of medical professionals [18]. Accordingly, the 
theory is as per the following: 

H1: XRU positively affects the goal to embrace SGs 
(ITASG) careful way of behaving of clinical 
specialists. 

2.3.2 Extended Reality Ease of Use (XREU) 

XREU refers to the ability of medical 
specialists to facilitate surgical operations and 
reduce operative time through the use of XR 
procedures. XR systems use complementary 
head/eye tracking to enhance visual feedback. XR 
supports participation in the decision-making 
process, enabling manipulation and psychomotor 
skills on realistic models [21]. It can address the more 
complex and diverse common problems of MRI. As 
a result, surgical specialists using XR can perform 
more complex procedures, and changes in 
interaction can better simplify the procedure. Ease of 
use has a positive effect on the surgical specialist's 
procedures.  In this manner, the theory is as per the 
following: 

H2: XREU positively affects the expectation to 
embrace SGs (ITASG) careful way of behaving of 
clinical specialists. 

2.3.3 Image Modeling (IM) 

IM refers to multispectral fluorescence 
imaging through XRSG, which is a new technology. 
It enables real-time contrast imaging with an 
anatomical view of the human body on existing MR 
imaging. The module is built using external 
visualization instrument data such as neuro 
angiography, MRI, CT, etc. to assist in imaging. 
Through spectral imaging technology combined with 
a surgical microscope or internal lens, using different 
color light source focus display [29]. Form a virtual-
realistic 3-dimensional spatial image structure. It 
overlaps with the lesion during surgery, facilitating 
the stripping of extraneous tissues and enhancing 
visualization [6]. At the same time, it can facilitate 
calibration, focus, and measurement. The improved 
level of IM allows medical specialists to get rid of 
the dependence on the human eye and to have a 
clearer and broader field of vision. Promote the 
active use and acceptability of XRSG to users. In this 
manner, the theory is as per the following: 

H3: IM positively affects clinical specialists working 
XRU. 

H4: IM positively affects clinical specialists working 
at XREU. 

2.3.4 Interaction Design (ID) 

ID refers to XR's interaction technology, 
which adds eye-tracking methods to existing verbal 
and gestural interactions. Eye-tracking currently 
uses scleral coil search, and electrical, optical, and 
visual imaging techniques [40]. The scleral motion 
pupil movement, sensing the external light source, 
generates a voltage difference under the magnetic 
field, which is used to identify the eye position 
movement signal source, thus achieving the button 
control [22]. In human-computer interaction, eye-
tracking can be used with related variables for 
multimedia learning, which can overcome some 
complex advanced multi-purpose intelligent 
interactions. It allows for better observation and 
monitoring of patient physiological indicators and 
improved visualization during surgery. It has a 
positive effect on surgical operations. Accordingly, 
the speculation is as per the following: 

H5: ID positively affects clinical specialists working 
XRU. 

H6: ID positively affects clinical specialists working 
XREU. 

2.3.5 Operation Norm (ON) 

ON means that XR surgery can help 
surgical specialists standardize procedures. XR has a 
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zoomable high-definition camera that can monitor 
the operating table. The equipment usage process 
can show and guide the expert's usage method 
through voice interaction and display [46]. The timing 
of surgery is often more uncertain depending on the 
patient's condition. High concentration for a long 
time often results in fixed behavioral reflexes in 
brain nerves and limbs. Some reflexes are 
emergency responses of the human body and are 
completed in an unconscious state [37]. XR's 
monitoring system is based on computer settings and 
is not affected by the external environment and time, 
which is conducive to monitoring people's behavior 
for a long time. It avoids some operational mistakes 
in the operation and improves the success rate of the 
operation. It can effectively enhance the role of XRU 
and XREU in the surgical process. Accordingly, the 
theory is as per the following: 

H7: ON positively affects clinical specialists 
working XRU. 

H8: ON positively affects clinical specialists 
working XREU. 

2.3.6 Usage Perspicuity (UP) 

UP refers to the visual clarity of the image. 
The visible light wavelength of the human eye is the 
electromagnetic wave of 390nm-780nm, and the best 

resolution is 567 million pixels (5.67MEGA) [27]. But 
from a wide angle, it is relatively narrow, especially 
in a low-light environment, which the human eye is 
unable to recognize [48]. The zoom wide-angle 
camera can better combine the microscope to 
observe the subtle environment of the lesion. Makes 
up for the visual ability that the human eye cannot 
focus on. Enhanced image display clarity. During the 
operation, it can better observe the fibers inside the 
tissues and organs, the inner surface cortex, and 
other structures, which is conducive to the minimally 
invasive operation of the surgery. Consequently, the 
theory is as per the following: 

H9: UP positively affects clinical specialists working 
XRU. 

H10: UP positively affects clinical specialists 
working at XREU. 

2.4 Theoretical Model 

This examination extends the potential 
outcomes of utilizing practical SG during the  

medical procedure. The use of broadened reality 
innovation is accomplished using human social 
mindfulness. As displayed in Figure 2, considering 
the proposed new Technology Behaviour Model 
(TBM). 

Figure 2. Proposed Relationship Model. 

 

3. METHODOLOGY 

Research configuration is an examination 
technique that consolidates various components of 
rationale, research objective inquiries [38], and 
information investigation cycles to test the  

 

legitimacy of true theories and acquires research 
results [8]. To respond to and solve the problems in 
this review, quantitative test, exploratory 
exploration, and cross-sectional exploration 
strategies are adopted. In the first place, quantitative 
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examinations can utilize numerical techniques to 
break down the gathered information and perform 
logarithmic activities and factual investigation [31]. 
This study will gather essential information. A 
quantitative examination can assist analysts with 
dissecting the information deliberately. Besides, 
exploratory examinations are creative and disclosure 
studies [33]. Although XRSG has been used in the 
medical system, they are mainly used in teaching and 
remote consultation. There is no relevant data to 
prove the daily use in surgery. Due to the lack of 
relevant reference materials and incomplete 
research, the study intends to conduct an exploratory 
review of this review. Third, cross-sectional 
investigations can work with information assortment 
by analysts without influencing different factors, 
save information assortment time, and decide 
potential connections [19]. This exploration technique 
is directed at a specific moment or over some time. 
The information gathered in this study was a one-
time occasion and was gathered for more than about 
fourteen days. 

This time, the convenient sampling method 
is adopted, which is convenient and fast. A visit to a 
medical specialist in a hospital in Kuala Lumpur, 
Malaysia. Because they are the performers, the main 
users. The desire for XR surgery can be reflected 
through their experience feedback. This time, 300 
samples were collected. Due to the lack of data at the 
time of collection, a total of 298 valid data were 
collected. The collected data met the requirements of 
minimum data 273 for the study. Data collection is 
sent through online mail, Facebook, and other related 
communication software. Questionnaire questions 
involve XR image usage, clarity and manipulation, 
and other related issues, and the questions are 
derived from relevant peer-to-peer research articles. 

4. DATA ANALYSIS 

Male respondents represented 57.33% and 
female respondents represented 42.64%. This study 
doesn't think about individuals younger than 20. 
Respondents matured 20-45 represented 85% of the 
absolute number of individuals in this study. 
Simultaneously, the respondents have commonly 
advanced education levels, of which 53.33% have a 
college degree and 36.67% have a postgraduate 
certificate. From the pay investigation in Table 1, it 
very well may be seen that more than 33% of the 
respondents have earnings between RM5000-8000, 
and the majority of them are youngsters matured 20-
45. They can all the more likely mirror the new age's 
perspectives on XRSG. 

 

Table 1. Demographic Analysis 

Demographic 
characteristic 

Project Counts Percentage 
(%) 

Gender Male 172 57.33% 
Female 128 42.64% 

Age 20-35 108 36.00% 
36-45 147 49.00% 
46-55 37 12.33% 
More than 56 8 2.64% 

Marital 
status 

Single 105 35.00% 
Married 195 75.00% 

Education Undergraduate 190 53.33% 
 Postgraduate  110 36.67% 

Income Less than RM3000 10 3.33% 
RM3000-5000 22 7.33% 
RM5000-8000 117 39.00% 
RM8000-10000 96 32.00% 
More than RM10000 55 18.33% 

Industry Service occupation 192 64.00% 
Non-service 
occupation 

108 36.00% 

 

4.1 Statistical analysis 

SmartPLS 3.3.3 is one of the most 
commonly used software for statistical analysis of 
SEM [18]. The software was chosen for this study for 
several reasons. 1. Applicable to unconventional 
research, this research base is large and suitable for 
CB-SEM research. 2. This study uses exploratory 
research, and variance-based PLS can transform 
exploratory research into experimental research. In 
the modeling of the causal relationship of variables, 
it can be better reflected [44]. 3. SEM is mostly used 
for triangular models, and researchers can use 
multivariate models such as internal and external 
models of factor sources, effective intervals, effect 
sizes, and influencing molecules to systematically 
analyze the data [34]. It is beneficial to the accuracy 
and authenticity of the experimental results. 

4.1.1 Common method bias 

The information in this study was gathered 
utilizing a survey in particular, and “Common 
Method Bias” (CMB) needs to be considered [13]. 
This is because the same person needs to perceive 
and answer multiple questions during the interview, 
which is a common bias change caused by the 
measurement factor. CMB compares actual slave 
loadings to method factors by measuring variables. 
The common method bias is added to the model as a 
latent variable. If the model has a significantly better 
fit with the method bias latent variable than without 
the common method bias latent variable, then the 
common method bias effect is tested, while the 
inclusion of the common method bias latent variable 
is tested. A model of the latent variable for common 
method bias and estimates of the relationship 
between prediction and criterion variables control 
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for common method bias [34]. From Table 2, it can be 
found that the average ratio of Ra2 to Rb2 is 91.6:1, 
which is higher than the method variance, and the Ra 
data is greater than 40%, which indicates that CMB 
does not hold. 

4.1.2 Assessing the outer measurement model 

When evaluating external models, one 
usually focuses on reliability, validity, and interval 

validity [12]. Reliability is expressed by the Roh A 
value, which in general cannot be lower than 0.7 [33]. 
The standard threshold of composite reliability is 
greater than 0.8. The reliability of each variable is 
higher than the threshold, indicating that the research 
direction is true and reliable in Table 3. The average 
variance extraction (AVE) is an important indicator 
to measure convergent validity. The average 
variance value is above 0.5, and the threshold is 0.7 
[11]. The AVE in the table is all greater than 0.84, and 
the convergent validity meets the requirements. 
Three different interval methods including cross-
loading, Fornell-Larcker criteria, and Hetero-Trait-
Mono-Trait (HTMT) were used in discriminant  

validity, and the relevant data corresponded 
to Tables 4, and 5, and 6. The validity of each table 
The factors are all in the normal range.  

 

Table 3. Convergent Validity and Construct Reliability. 

Late
nt 

Cons
truct 

Items Loadings Standar
d 

Deviati
on 

RhoA 
(ρA) 

Compo
site 

Reliabi
lity 

Average 
Variance 
Extracted 

(AVE) 
ITAS

G 
 

ITASG1 0.892 0.385 0.914 0.944 0.849 
ITASG2 0.933 
ITASG3 0.937 

ID 
 

ID1 0.928 0.377 0.921 0.948 0.857 
ID2 0.923 
ID3 0.927 

IM 
 

IM1 0.903 0.397 0.908 0.941 0.841 
IM2 0.941 
IM3 0.906 

ON 
 

ON1 0.933 0.384 0.929 0.954 0.875 
ON2 0.944 
ON3 0.928 

XRE
U 
 

XREU1 0.893 0.389 0.917 0.943 0.846 
XREU2 0.923 
XREU3 0.943 

XRU 
 

XRU1 0.928 0.397 0.907 0.941 0.841 
XRU2 0.927 
XRU3 0.895 

UP UP1 0.923 0.395 0.910 0.942 0.844 
UP2 0.922 
UP3 0.910 

 
Table 4. Fornell-Larcker Criterion 

 
 

Table 2. Common Method Factor 
 

Late
nt 
Cons
truct 

Indicator
s ubstan

tive 
factor 
loadin
g (Ra) 

ubstanti
al 
variance 
square 

Ra2) 

ethod 
factor 
loadin
g (Rb) 

ethod 
variance 
square 

Rb2) 

ITAS
G 

ITASG1 

.89 .7921 0.059 .003NS 

ITASG2 

.938 .879844 0.075 .005625NS 

ITASG3 

.935 .874225 .05 .0025NS 

ID ID1 

.928 .861184 .025 .000625NS 

ID2 

.918 .842724 0.112 .012544*** 

ID3 

.932 .868624 .109 .011881*** 

IM IM1 

.9 .81 0.002 .000004NS 

IM2 

.941 .885481 .054 .002916NS 

IM3 

.91 .8281 .093 .008649NS 

ON ON1 

.935 .874225 0.148 .021904** 

ON2 

.946 .894916 .06 .0036NS 

ON3 

.925 .855625 .026 .000676NS 

XRE
U 

XREU1 

.9 .81 0.128 .016384*** 

XREU2 

.917 .840889 .069 .004761NS 

XREU3 

.943 .889249 .032 .001024NS 

XRU XRU1 

.926 .857476 0.055 .003025NS 

XRU2 

.929 .863041 .24 .0576* 

XRU3 

.895 .801025 0.189 .035721** 

UP UP1 

.928 .861184 0.002 .000004NS 

UP2 

.925 .855625 0.031 .000961NS 

UP3 

.903 .815409 .032 .001024NS 

Notes:  b. *** p < 0.001; ** p < 0.01; * p < 0.05, NS insignificant. 

Latent 
Construct 

ITSSG ID IM ON XREU XPU UP 

ITSSG 0.921 
      

ID 0.594 0.926 
     

IM 0.594 0.621 0.917 
    

ON 0.554 0.617 0.495 0.935 
   

XREU 0.592 0.595 0.525 0.571 0.920 
  

XPU 0.703 0.681 0.587 0.586 0.603 0.917 
 

UP 0.623 0.570 0.570 0.401 0.478 0.544 0.918 
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Table 5. Hetero-Trait-Mono-Trait (HTMT). 
 

Latent 
Constr
uct 

ITAS
G 

ID IM ON XREU XRU UP 

ITASG        
ID 0.642       
IM 0.654 0.678      
ON 0.601 0.665 0.541     
XREU 0.642 0.650 0.570 0.622    
XRU 0.772 0.743 0.649 0.638 0.662   
UP 0.684 0.624 0.625 0.436 0.519 0.597  

 
Table 6. The outcome of the Structural Model 

Examination 
PLS 
Paths 

Standard
Deviati
on 
(STDE
V) 

T 
Statisti
cs 
(|O/ST
DEV|) 

P 
Valu
es 

2.5% 97.5% Rem
arks 

UP -> 
XRU -> 
BI 

0.031 2.790 0.005 0.031 0.153 Yes 

IM -> PU 
-> BI 

0.036 2.587 0.010 0.026 0.166 Yes 

ON -> 
PU -> BI 

0.032 3.754 0.000 0.064 0.189 Yes 

ID -> 
PEOU -> 
BI 

0.023 2.759 0.006 0.027 0.122 Yes 

UP -> 
PEOU -> 
BI 

0.018 2.044 0.041 0.008 0.079 Yes 

ID -> PU 
-> BI 

0.037 5.105 0.000 0.125 0.272 Yes 

IM -> 
PEOU -> 
BI 

0.020 2.008 0.045 0.008 0.088 Yes 

ON -> 
PEOU -> 
BI 

0.026 2.937 0.003 0.035 0.139 Yes 

NOTES: ITASG= INTENTION TO ADOPT SMART GLASSES; 
ID= INTERACTION DESIGN; IM= IMAGE MODELING; ON= 
OPERATION NORM; XREU= EXTENDED REALITY EASE OF 
USE; XRU= EXTENDED REALITY USEFULNESS; UP= 
USAGE PERSPICUITY 

 
Table 7. PLS Predictive Summary. 

Endogenous 
construct 

RMSE MAE Q2_predict 

ITASG 0.722 0.59 0.486 
XREU 0.753 0.618 0.442 
XRU 0.683 0.506 0.541 

 
Table 8. PLS Predict Results. 

 PLS-SEM Linear model 
benchmark 

Q2_pr
edict 

RMSE  MAE Q2_pr
edict 

RMS
E  

MAE 

ITAS
G1 

0.402 0.834 0.687 0.523 0.701 0.58 

ITAS
G2 

0.384 0.796 0.662 0.57 0.683 0.552 

ITAS
G3 

0.442 0.779 0.652 0.448 0.802 0.655 

XRE
U1 

0.96 0.763 0.333 0.398 0.912 0.736 

XRE
U2 

0.878 0.72 0.407 0.471 0.83 0.683 

XRE
U3 

0.882 0.73 0.371 0.38 0.875 0.724 

XRU
2 

0.915 0.704 0.38 0.41 0.892 0.689 

XRU
3 

0.776 0.601 0.47 0.522 0.737 0.578 

XRU
1 

0.888 0.692 0.502 0.535 0.858 0.656 

 
Table 9. PLSc-Effect  (f2). 

Predictor 
Construct/ 
Dependent 
Construct 

ID IM ITASG ON UP XREU XRU 

ID   0.298   0.257 0.385 
IM   0.142   0.155 0.171 
ON   0.209   0.307 0.221 
UP   0.126   0.129 0.155 
XREU   0.239     
XRU   0.613     

 
Table 10. Affirmative coefficient 

 R Square R Square Adjusted 

ITASG 0.627 0.625 

XREU 0.512 0.505 

XRU 0.632 0.627 

 

4.2.3. Inspecting the inner structural model 
When examining the internal structure, the 

standard deviation between the variables was 
examined in Table 6, and the variances were all close 
to 0, indicating that the internal structure error was 
very small [11]. P values were all less than 0.05 and the 
structure was significant. The maximum and 
minimum values of the confidence interval are in [1,-
1]. There is an interactive relationship between the 
respective biological variables of the proposed 
model. The inward construction of the model is laid 
out. 

Q2 is the same important indicator for 
predicting the dependent variable and structure. 
When Q2 >0, the prediction of the structural model is 
the same as the hypothesis. From Tables 7 and 8, it 
can be seen from both PLS_SEM and linear models 
that the subdivision variables and the average 
variable are in line with the threshold. This 
demonstrates that the hypothetical model is prescient. 
In the investigation of exogenous factors in PLSc, the 
effect sizes of dependent variables from weak to 
strong are 0.02, 0.15, and 0.35 [24]. From Table 9, it 
can be seen that except for IM, UP has a weak effect 
on ITASG, and other factors have strong effects on 
ITASG. The threshold for calculating R for the fit of 
the model is [0,1]. It can be seen from Table 10 that 
R is higher than 0.5, and the closer the fitting degree 
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is to 1, the better the fitting degree of the variables 
and factors in the model. 
4.2.5 Importance of performance map analysis 

Potential variables and path coefficients 
are detected using an importance-performance map 
analysis, which evaluates the mean of the results. It is 
an important indicator to measure the impact of IM, 
ID ON, and UP variables ON the average quality of 
the ITASG. It can be seen from Table 12 that the data 
are all greater than the threshold value of 60, 
indicating that each variable has a positive impact on 
users' use of XRSG. 
5. FINDING AND DISCUSSION 

XRU and XREU have an appreciable 
effect on the surgical specialists' operation XRSG 
The usefulness of extended reality can be reflected in 
detailed operations such as spinal perforation, brain 
tumor, and nerve and blood stripping in surgical 
operations [14]. During the operation, the image 3D 
function of the XR system can be used to construct 
three-dimensional images, which is conducive to the 
identification of various organs and tissues [9][45]. The 
complex cone fibers are intertwined in the intricate 
environment to improve stripping and operating 
efficiency. Dai et al used SG for precise positioning 
during spinal surgery and avoided nerve damage. In 
addition, XR can effectively help surgeons to support 
minimally invasive surgery for cardiac 
revascularization reconstruction, combine CT images 
to construct a three-dimensional image of the heart 
organ, and label different internal tissues with 
different colors [47]. Provides a high-definition visual 
map for the implementation of the surgery, and 
calibrates the size. Therefore, H1 is supported. The 
ease of use of XR is mainly reflected in the reduction 
of the operation time. Due to the above-mentioned 
changes in the view mode, the image recognition time 
during the operation is reduced, resulting in a shorter 
operation. That is to say, in the existing same period, 
XR surgery is significantly faster than conventional 
surgery when compared with surgery without XR [39]. 
Hence, H2 is supported. In this study, IM specifically 
refers to 3D images of human tissues and organs. This 
imaging principle is very complicated, but the effect 
is very good [32]. The first is the collection of external 
data, including visual inspection instruments, CT, 
MRI, electrocardiogram, etc. The second is the 
collection of intrinsic data through the connection of 
endoscopes, microscopes, and some physiological 
indicators of patients. Image imaging is performed 
again in combination with the human body structure 
model diagram. All of them have a positive impact on 
the search and localization of patient lesions for 
surgical experts. It can be seen that H3 and H4 are 
established. 

ID is different from the previous single 
voice interaction, mainly using eye-tracking. The 
hands of the surgeon are required to operate 
instruments or instruments during surgery [26]. Not 
suitable for keyboard and mouse operation. It is easy 
to cause cross-contamination of the operating table. 
Eye-tracking is conducive to image switching and 
viewing, making the original operation more 
convenient and fast. Therefore, H5 and H6 are 
supported. From the assumption of ID, it can be seen 
that the liberation of the hands is beneficial to the 
operation of the surgical expert, not only that but also 
the error caused by the human factor in the operation 
of the instrument [17]. Hence, H7 and H8 are 
supported. UP focuses on making up for people to 
regulate and supervise. Pre-judgment prompts for 
wrong operations. Avoid errors caused by human 
factors during surgery. Hence, H7 and H8 are 
supported. UP focuses on making up for the wide 
angle that cannot be viewed by the human eye and 
improving the microscopic effect [14]. Surgeons can 
use PicoLinker smart glasses to efficiently and 
quickly complete guide wire insertion and pin 
positioning. This shows that H9 and H10 are 
established. 

It appears that current XR can support 
surgical procedures, especially in image imaging and 
visualization. Complete 3D technology data 
processing can effectively improve the clarity of the 
surgical guide. The transmission picture is accurate 
and efficient. The hybrid interaction of eyeglass 
tracking, gesture, and language can effectively meet 
the needs of complex surgical environments [16]. And 
provide technical support for remote surgery. The 
feasibility of this research theory is confirmed. 

 
6. CONCLUSIONS AND FUTURE 

The focus of this study is on the practical 
impact of the use of XRSG in surgery. Because it is a 
clinical operation, the target population of the study 
should be professional. The triangular model was 
adopted to avoid the errors caused by the limitations 
of a single research method on the research results. 
The data analysis of this study was carried out using 
CB-SEM and PLS-SEM. It not only meets the 
verification of the theoretical framework of big data 
but also adopts the multiple regression method. A 
new theoretical framework-behavioral-technical 
model is proposed. More in line with research on the 
effects of human behavior. Emphasis is placed on the 
influence of 3D image modeling of medical human 
body structure on surgery. The new modeling method 
changes the visualization of the original image. But 
there are still some deficiencies in the research. First, 
this study was limited by geography and was not 
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collected in other countries in Malaysia. Secondly, 
the latest 6D stereo image is not used (this idea has 
been proposed and is currently in the research stage), 
and the interaction method has not fully realized 
human-machine integration. Finally, as the world's 
population ages, the number of patients increases. It 
will eventually lead to an imbalance in the ratio of 
doctors to patients. How to use wearable devices to 
better ensure simplified surgical operations and clear 
vision. These questions will be addressed in follow-
up research. In the future, we will also need to 
conduct studies on patients, where the full range of 
views of the two types of people present in surgery is 
a complete endorsement of the extended technology. 
The patient's acceptance of the extended reality 
surgery will be judged by the use of the device in the 
preoperative period and the changes in their 
psychological activity after the surgery. 
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