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Objective. To evaluate the mechanical properties of porous polyetherketoneketone (PEKK)meshes with diferent thicknesses, pore
sizes, and porosities through fnite element analysis to provide an optimal PEKK design for alveolar bone augmentation in the
posterior mandibular region. Methods. A three-dimensional evaluation model of severe alveolar bone defects in the mandibular
posterior was constructed based on cone beam computerized tomography (CBCT) data. Ten, PEKK meshes with diferent
structural designs were obtained. Two key parameters were set with diferent values: fve levels of thickness (0.2mm, 0.3mm,
0.4mm, 0.5mm, and 0.6mm) and three levels of pore size (1mm, 2mm, and 3mm) with a corresponding porosity of 19.18%–
42.67%. A 100N physiological force was simultaneously loaded by fnite element analysis (FEA), and the deformation and stress
data were outputted for further analysis. Results.Te deformation and stress of the PEKKmeshes are negatively correlated with the
changes in thickness and positively correlated with the changes in pore size.Te FEA results show that themaximum deformation,
equivalent stress, and maximum principal stress of the PEKK meshes are 0.168mm–0.478mm, 49.243MPa–124.890MPa, and
31.549MPa–104.200MPa, respectively. Te PEKK mesh group with a thickness of 0.2mm, pore size of 3mm, and porosity of
42.67% is in danger of plastic deformation or even fracture during use. Conclusion. According to the FEA results, the PEKK
meshes with larger thicknesses and smaller pore sizes and porosities behave better. In consideration of reducing soft tissue
stimulation and promoting bone regeneration, an ultrathin porous PEKKmesh with a pore size of nomore than 3mm, porosity of
no more than 42.67%, and thickness of 0.2mm can be used clinically to meet the mechanical performance requirements of the
guided bone regeneration (GBR) structure.

1. Introduction

To reestablish dentition function, dental implant surgery is a
widely accepted treatment with predictable efects [1] and
has become the main choice for patients. As stable bone
volume has been considered a prerequisite for successful
implant surgery [2], severe periodontal disease, trauma, and
tumors often cause severe atrophy or large alveolar bone
defects, which are the main challenges for the current

implantology based on osseointegration. Guided bone re-
generation (GBR), one of themost commonly usedmethods,
has clinically reliable outcomes regarding alveolar bone
augmentation [3]. When performing GBR surgery for the
bone augmentation of severe bone defects, a barrier
membrane scafold with a certain mechanical strength is
often required to maintain the stability of the osteogenic
space. Te rigidity of the titanium-reinforced expended
polytetrafuorethylene (e-PTFE) membrane ensures its
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stability during use, and this type of membrane is widely
used for bone augmentation. However, the manual bending
and trimming of the 2D scafold material is required during
traditional surgery, and bent shapes are often difcult to ft
into complex anatomical structures. Te time-consuming
shaping process and possible sharp edges also increase the
risk of soft tissue dehiscence and infection [4], predisposing
patients to varying degrees of bone augmentation failure [5].

With the progress in materials science and digital
technology, individualized barrier membrane scafolds that
can accurately ft the shape of the reconstructed alveolar
ridge can be obtained, enabling restoration-oriented bone
augmentation surgery and the design of implant restoration.
Te individualized scafold materials that can be digitally
designed include metals, such as titanium, and high-per-
formance polymer materials. In recent years, high-perfor-
mance polymer materials with excellent physicochemical
properties and good machinability have become a popular
research topic in the application of individualized barrier
membrane scafolds. Among these materials, poly-
aryletherketone (PAEK) is a stand-out thermoplastic com-
posite due to its ultrahigh mechanical properties and
chemical resistance, and its main component, poly-
etheretherketone (PEEK), exhibits excellent mechanical
properties and biological activity and is widely used in the
biomedicine feld. Recently, there have been clinical studies
on the application of individualized PEEK in alveolar bone
defect reconstruction, and satisfactory clinical results have
been obtained [6, 7]. A recent fnite element analysis (FEA)
showed that under the load of occlusal force, it is possible for
a porous PEEK mesh with a thickness of 0.6mm to remain
relatively stable and have abilities to maintain space and
form new bone similar to those of titanium mesh [8].

Space maintenance ability and stability are the key
functions of the GBR membrane scafold, and mechanical
properties are one of its primary reference indicators.
However, due to the lack of relevant research on the structural
design and mechanical properties of individualized PEEK,
there is not yet a clear understanding of the mechanical
properties of PEEK materials. In addition, the reported PEEK
obtained by computer-assisted design/computer-assisted
manufacturing (CAD/CAM) with redundant thickness not
only increases the difculty of the clinical operation but also
may afect the healing and osteogenesis of the bone graft due
to a potentially insufcient blood supply. Moreover, the FEA
results suggest that ultrathin PAEK materials have the po-
tential to be barrier membrane scafolds, and their optimal
design needs to be urgently studied. Not only do pore size and
porosity have profound impacts on biological properties, such
as bone ingrowth and cell and nutrient transport [9], but also
thickness is a key design parameter that afects the mechanical
properties of barrier membrane scafolds. Terefore, for their
common clinical applications, it is necessary to explore their
geometric parameter design to obtain better clinical opera-
bility while meeting the biomechanical property
requirements.

Polyetherketoneketone (PEKK) is a polyarylether
polymer similar to PEEK. Compared with those of PEEK
materials, the superior mechanical properties and

antibacterial properties of PEKKmaterials endow them with
greater potential as barrier membrane scafold materials. In
the process of evaluating the mechanical properties of PEKK
meshes by traditional mechanical property tests, we found
that 3D printing PEKK technology is not yet mature, with
high raw material requirements and a high cost. Addi-
tionally, the precision of the test PEKK sample obtained by
computer numerical control (CNC) machining is poor and
cannot meet the experimental design requirements. Finally,
we chose the FEA method, which has unique advantages for
studying biomechanical behavior, to evaluate the mechan-
ical properties of individualized PEKK meshes.

In this study, we selected severe bone defects in the
posterior mandibular area, which is the most common in
clinical practice, as the mechanics evaluation model for bone
defect reconstruction. We evaluated the mechanical prop-
erties of PEKK meshes with diferent thicknesses, pore sizes,
and porosities under simulated physiological loads through
FEA to provide a reference for the geometric parameter
design of individualized PEKK structures for alveolar bone
augmentation in the posterior mandibular area.

2. Materials and Methods

2.1. Geometric Reconstruction. A 3D geometrical model was
constructed based on cone-beam computerized tomography
(CBCT) data from a patient who had severe alveolar bone
defects in the mandibular posterior area (Figure 1). Te
authors confrmed that the patient provided informed
consent for data collection. Te CBCT images (slice thick-
ness 0.2mm and pixel size 0.200mm) were input as digital
imaging and communications in medicine (DICOM) fles
for 3D model reconstruction into Mimics 20.0 software
(Materialise NV, Belgium). For further noise reduction and
smoothing, a standard tessellation language (STL) fle was
input into Geomagic Studio 2014 software (3D System,
USA) and NX 1911 software (Siemens, Germany). A 3D
model of the periodontal ligament with a thickness of
0.2mm was obtained by expanding outward from the tooth
surface, and the mandibular bone defect model was shifted
inward by 1.5mm as the cancellous bone model. Te
periodontal ligament and cancellous bone models were
obtained by Boolean operation, and based on the virtual
bone augmentation morphology (Figure 2), the PEKK mesh
design was obtained. Te height of the bone graft was 3mm
at the bottom of the dental crown restoration, and the width
of the bone graft was at least 10mm.Te specifcations of the
titanium screws were designed to be 1.4mm in diameter and
7mm in length, and the adjusted positions of the titanium
screws were at least 2mm away from the adjacent teeth,
mental foramen, andmandibular canal [10]. Finally, a virtual
mandible bone augmentation model was obtained, which
contained cortical bone, teeth, periodontal ligament, can-
cellous bone, bone graft, PEKK mesh, and titanium screws.

2.2. Finite Element Modeling. Te special FE software
ANSYS Workbench 2019 (ANSYS, USA) was used to cal-
culate the models, which were defned as isotropic,
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homogeneous, continuous elastic materials. We designed
and built ffteen 3D-FE models of the PEKK mesh with
thicknesses of 0.2mm, 0.3mm, 0.4mm, 0.5mm, or 0.6mm
and a pore size of 1.0mm, 2.0mm, or 3.0mm (Table 1).

To achieve greater simulation accuracy, the interface
between the PEKK mesh with the cortical bone and the graft
bone was set to be in frictional contact with a friction co-
efcient of 0.2 [11]. Te junctions between other models
were set to be rigidly connected, such as the connection
between the PEKKmesh with titanium screws. According to
the literature, Table 2 lists the material properties of the
PEKK, cortical bone, periodontal ligament, bone graft, teeth,
cancellous bone, and titanium.

Te ascending mandibular ramus, the lower edge of the
mandible, and the median symphysis were set as the
boundaries to limit the movement of the model. In the

axial direction, we applied a functional loading force of
100 N to the model [17] (Figure 3). Ten, the deformation
and stress data of the PEKK mesh were output for follow-
up analysis.

3. Results

3.1. Establishment of the Mechanics Evaluation Model. By
establishing a mechanical evaluation model based on
virtual bone augmentation through advanced digital
imaging technology combined with a variety of software,
we successfully built ffteen 3D-FE individualized PEKK
mesh models under strict boundary conditions (Figure 4).
Te models can simulate the mechanical performance of
the barrier membrane and have good geometric
similarity.

Figure 1: CBCT screenshot and 3D reconstruction of severe bone defects in the posterior mandibular area.

(a) (b) (c)

(d) (e) (f )

Figure 2: Steps involved in the individualized PEKKmesh design. (a) Virtual implants; (b) virtual bone augmentation; (c) formation of bone
graft and PEKK shell; (d) assembly of PEKK mesh, titanium screws, and bone graft; (e) adjustment of model position; (f ) model of PEKK
mesh.
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3.2. 3D-FEA Results of the PEKK Meshes. Taking the de-
formation of two groups of PEKKmeshes with a pore size of
1mm and a thickness of 0.6mm and a pore size of 3mm and
a thickness of 0.2mm as examples (Figure 5), the dis-
placement from the lingual side to the alveolar ridge and
then to the buccal side increases gradually, and the maxi-
mum displacement occurs when the alveolar crest migrates
to the buccal bone plate. Figure 6 shows the overall de-
formation distribution of 15 PEKK mesh groups, ranging
from 0.168mm to 0.478mm.

Te equivalent stress of diferent PEKK meshes ranges
from 49.243MPa to 124.89MPa (Figure 7), and the maxi-
mum principal stress ranges from 31.549MPa to 104.2MPa
(Figure 8). Te two fgures show that the distribution trend
of the equivalent stress is the same as that of the maximum
principal stress, and the maximum stress is concentrated at
the turning point of the buccal alveolar ridge.Te group with
the largest maximum principal stress of 104.2MPa, which is
very close to the extreme tensile strength, is the group of
PEKKmeshes with a pore size of 3mm, thickness of 0.2mm,
and porosity of 42.67%, suggesting that this PEKK mesh
groupmay sufer plastic deformation or even fracture during
use.

3.3. Infuences ofTickness andPore Size on the PEKKMeshes.
Te FEA results show that with decreasing thickness
(0.6mm–0.2mm) and increasing pore size and porosity
(1mm–3mm; 19.18–42.67%), the maximum deformation
and stress values of the PEKK meshes increase (Figure 9).
Tese changes are negatively correlated with the changes in
thickness and positively correlated with the changes in pore
size.

Moreover, by using multiple linear regression analysis,
the deformation, equivalent stress, and maximum principal
stress of the PEKKmeshes are used as dependent variables to
analyze the corresponding infuences of the thickness and

pore size (Tables 3–5). Te regression models have a sta-
tistical signifcance (P< 0.05), which means that both
thickness and pore size signifcantly afect the deformation
and stress distributions of the PEKKmeshes.Te F change of
the multiple regression analysis model of the deformation of
PEKK is 152.149, and the adjusted R squared value is 0.956.
Te F change of the multiple regression analysis model of the
equivalent stress of PEKK is 42.155, and the adjusted R
squared value is 0.855. Te F change of the multiple re-
gression analysis model of the maximum principal stress of
PEKK is 36.777, and the adjusted R squared value is 0.836.

4. Discussion

PAEK is a linear aromatic polyetherketone with a stable
para-aromatic ring structure that results in superior
mechanical properties and chemical resistance as a
thermoplastic composite [13]. Moreover, its good bio-
compatibility has made it an alternative material for ti-
tanium in the feld of orthopedics and a promising
restorative material in stomatology, and PAEK materials
have been applied in removable partial dentures, full-
crown restorations, implant abutments, root posts, and
cores [18–20]. Both PEEK and PEKK have aromatic ring
structures, but their ratios of ether groups and ketone
groups are diferent. Compared with PEEK, PEKK not
only exhibits superior mechanical properties in terms of
fexural, tensile, and compressive strength [21] but also its
elastic modulus is closer to that of the bone tissue, and it
has better antibacterial properties [20]. Terefore, in
terms of mechanical properties and biological activities,
PEKK is more suitable as a barrier membrane scafold
material than PEEK. However, the individualized PEKK
structure design and application is still lacking and de-
termining how to obtain an optimal scafold structure
design while meeting biomechanical performance re-
quirements is crucial for its clinical application.

Table 1: Design parameters of the PEKK mesh.

Tickness (mm)
Porosity (%)

Pore size� 1mm Pore size� 2mm Pore
size� 3mm

0.2 19.56 34.31 42.67
0.3 19.40 33.95 42.18
0.4 19.27 33.79 41.98
0.5 19.19 33.62 41.72
0.6 19.18 33.54 41.61

Table 2: Material properties of model materials.

Materials Young’s modulus (MPa) Poisson’s ratio
PEKK 5100 [12–14] 0.40
Cortical bone 13700 [13, 14] 0.30
Cancellous bone 1370 [12–14] 0.30
Teeth 18600 [15] 0.31
Periodontal ligament 69 [15] 0.45
Bone graft 10 [16] 0.30
Titanium 110000 [10, 12, 13, 15] 0.30
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It is known that as design parameters, the thickness,
pore size, and porosity of barrier membrane scafolds
signifcantly afect their mechanical properties, but the
efects of these factors on clinical applications are
complex and even contradictory in some cases [9, 22]. For
example, increasing membrane thickness increases
membrane stability but reduces the clinical management
and volume of new bone; increasing pore size and po-
rosity may enhance the efciency of bone regeneration
but substantially reduce membrane stifness and strength.
Terefore, the ideal PEKK scafold should achieve better
clinical operability on the basis of ensuring space
maintenance. Among the methods for evaluating the

mechanical properties of materials, the standard me-
chanical properties test is the most common and efective
method, including tensile, compression, bending, and
fatigue tests. Since Friedenberg frst applied the fnite
element method to the medical feld in 1969, with the
development of computer technology and related soft-
ware, the FEA has become a very efective analysis tool in
the oral biomechanics feld [23]. Terefore, because the
existing methods of additive manufacturing and CNC
machining cannot produce a test sample that meets ex-
perimental design requirements, 3D-FEA was used to
investigate the stress distribution of PEKK meshes be-
tween the bone graft interfaces in this study, aiming at

(a) (b) (c)

Figure 4: 3D-FE model of the PEKK mesh with diferent pore sizes: (a) pore size of 1mm; (b) pore size of 2mm; (c) pore size of 3mm.

(a) (b)

Figure 3: (a) Range of functional loading force. (b) Te arrow indicates the direction of force, and the blue area represents the border.
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efciently and quickly fnding the optimal structure and
providing a reference for clinical application. Our study
takes full advantage of the structural advantages of FEA
and reduces the dependence on a large number of human
or animal experiments. A mechanical evaluation model
for alveolar bone augmentation with good geometric
similarity and biosimulation was successfully established.

PEKK is a new type of polymer material, and there is
still a lack of preliminary clinical and experimental data
relevant to its use as a barrier membrane scafold.
Terefore, when designing the thickness of PEKK, we
refer to the titanium and PEEK meshes that have been
clinically used. Under most circumstances, a thickness of
0.2 mm is enough for titanium mesh application [24], and
another study reported that a 0.6 mm thick PEEK mesh
was sufcient to maintain relative stability [8]. Terefore,
considering that the mechanical properties of PEKK are
between those of titanium and PEEK, this study set a
thickness range from 0.2 to 0.6 mm to explore the me-
chanical properties of PEKK meshes. Moreover, the pore
size of the barrier membrane scafolds directly afects
their mechanical strength, and their porous structures
also afect vascularization and bone ingrowth. On the
premise of ensuring mechanical properties, high porosity
and large pore size tend to be selected to enhance bone
regeneration. At present, the pore size of commercially
available titanium meshes is usually at the millimeter
level (usually 1–3 mm), which is why the author selected
the pore size range from 1 to 3mm. For the assignment of
load force, considering that the Chinese usual bite force
(UBF) is 100–150 N, the bone graft area does not directly

bear the bite force but generally bears light pressure from
food, tooth brushing, or chewing when speaking and
swallowing that would not exceed the average bite force
of the normal dentition. Finally, we set the 100 N
physiological load force as the limit value of the PEKK’s
compressive capacity for the simulation.

According to the FEA results, with increasing mesh
pore size and porosity (1–3mm; 42.67–19.18%) and de-
creasing thickness (0.6–0.2 mm), there was a decrease in
the mechanical behavior of the PEKK mesh. Further-
more, the thickness had a greater efect on the defor-
mation and maximum principal stress than pore size, but
the efect of pore size on the equivalent stress was greater
than that of the thickness. All 15 groups of PEKK meshes
showed good space maintenance ability under a 100 N
physiological loading force; the maximum deformation
was 0.478mm, and the degree of displacement did not
show the adverse efect of maintaining the osteogenic
space, indicating that PEKK can remain relatively stable
when used as a barrier membrane scafold. Te equivalent
stress, also known as the von Mises stress, is related to the
yield strength of the material; the maximum principal
stress, also known as the tensile stress, is related to the
tensile strength of the material. According to the liter-
ature [13, 25–27], the tensile strength of PEKK is ap-
proximately 102MPa–115MPa, which is much smaller
than its compressive strength of 172MPa–246MPa and
yield strength of 175MPa. Since the edge of the PEKK
mesh was fxed by titanium screws, when the stress was
transmitted to the lateral displacement of the buccal and
lingual, it was transformed into tensile stress. Terefore,

Type: Total Deformation
Unit: mm

0.16846 Max
0.14986
0.13126
0.11267
0.094069
0.075471
0.056873
0.038276
0.019678
0.0010802 Min

(a)

Type: Total Deformation
Unit: mm

0.47807 Max
0.42503
0.37198
0.31894
0.26589
0.21285
0.1598
0.10676
0.053713
0.00066802 Min

(b)

Figure 5: (a) Deformation of the PEKKmesh with a thickness of 0.6mm and a pore size of 1mm; (b) deformation of the PEKKmesh with a
thickness of 0.2mm and a pore size of 3mm.
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the force leading to the breakage of the PEKK mesh
should be tensile stress, and the broken site should be
located at the turning point of the buccal and lingual
sides, as the good toughness of PEKK may provide a
certain bufer for compression in the alveolar ridge area.
Te group of PEKK meshes with a thickness of 0.2 mm,
diameter of 3 mm, and porosity of 42.67% may be in
danger of plastic deformation or even fracture during use,
which is detrimental to the bone augmentation process.
Te maximum principal stress of the remaining groups

ranged from 31.549MPa to 72.91MPa, which is far less
than the tensile strength of PEKK, indicating that there is
no danger of fracture during use.

Our study has its inevitable limitations as an FEA study.
Te loading condition was simplifed to a single vertical
loading force, but in clinical practice, the motor force of
muscles such as the buccal muscles acting in the bone graft
area after tension reduction and suture cannot be ignored.
Terefore, it is necessary to further establish the masti-
catory muscle system and design diferent working

Type: Total Deformation
Unit: mm

0.47807 Max
0.42503
0.37198
0.31894
0.26589
0.21285
0.1598

0.053713
0.00066802 Min

0.10676

0.3839 Max
0.34129
0.29868
0.25606
0.21345
0.17083
0.12822
0.085605
0.042991
0.00037675 Min

0.32161 Max
0.28591
0.25021
0.21451
0.17882
0.14312
0.10742
0.071724
0.036026
0.00032865 Min

0.26964 Max
0.23976
0.20987
0.17999
0.1501
0.12022
0.090334
0.060449
0.030564
0.00067853 Min

0.22989 Max
0.20446
0.17903
0.15361
0.12818
0.10276
0.077329
0.051903
0.026476
0.0010498 Min

Pore size=1 mm Pore size=2 mm Pore size=3 mm

(a)

(b)

(c)

(d)

(e)

Figure 6: Deformation distributions of PEKK meshes with diferent thicknesses: (a) 0.2mm. (b) 0.3mm. (c) 0.4mm. (d) 0.5mm. (e) 0.6mm.
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conditions under clinical conditions to simulate the oral
and jaw systems more realistically, such as alveolar bone
defects in diferent regions, diferent stress angles, or
placing implants simultaneously according to patient
needs. Furthermore, since the fnite element method is a
computer numerical simulation, there are other

limitations: changes in temperature, pH, load incidence,
and fatigue are not taken into consideration, and the
material is assumed to be homogeneous, linear, and free of
defects. As a preclinical study of PEKK materials, the re-
sults of this study are limited to evaluating the feasibility of
PEKK as a barrier membrane scafold. Terefore, further

Pore size=1 mm Pore size=3 mm

Type: Equivalent (von-Mises) Stress
Unit: MPa

124.89 Max
111.02
97.157
83.291
69.426
55.56
41.694
27.828
13.963
0.096764 Min
106.21 Max
94.417
82.627
70.837
59.046
47.256
35.466
23.676
11.885
0.095033 Min

90.682 Max
80.629
70.575
60.521
50.467
40.414
30.36
20.306
10.252
0.19874 Min

79.196 Max
70.412
61.628
52.844
44.061
35.277
26.493
17.709
8.9253
0.14146 Min

72.997 Max
64.904
56.811
48.718
40.625
32.532
24.438
16.345
8.2522
0.1591 Min (e)

(d)

(c)

(b)

(a)

Pore size=2 mm 

Figure 7: Equivalent stress distributions of PEKK meshes with diferent thicknesses: (a) 0.2mm. (b) 0.3mm. (c) 0.4mm. (d) 0.5mm.
(e) 0.6mm.
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Type: Maximum Principal Stress
Unit: MPa

104.2 Max
92.211
80.224
68.237
56.25
44.264
32.277
20.29
8.3027
-3.6842 Min
72.487 Max
64.063
55.639
47.214
38.79
30.366
21.942
13.517
5.0931
-3.3312 Min
57.093 Max
50.318
43.543
36.768
29.993
23.218
16.443
9.6676
2.8926
-3.8824 Min
47.272 Max
41.422
35.572
29.722
23.872
18.022
12.172
6.3224
0.47244
-5.3776 Min
39.744 Max
34.742
29.74
24.738
19.736
14.734
9.7323
4.7303
-0.27166
-5.2736 Min

Pore size=1 mm Pore size=3 mm

(e)

(d)

(c)

(b)

(a)

Pore size=2 mm 

Figure 8: Maximum principal stress distributions of PEKK meshes with diferent thicknesses: (a) 0.2mm. (b) 0.3mm. (c) 0.4mm.
(d) 0.5mm. (e) 0.6mm.
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animal experiments and clinical studies are needed to verify
the real biomechanical and osteogenic performance of the
PEKK mesh used for alveolar bone augmentation.

5. Conclusion

Our study successfully constructed a mechanical evaluation
model with high simulation and good geometric similarity for
alveolar bone defect reconstruction, which takes full advan-
tage of the structural benefts of FEA and is also applicable for
other GBR barrier membrane scafold materials, such as
polymers and metals. In addition, this is the frst attempt at
studying the biomechanics of individualized PEKK scafolds.

From a biomechanics perspective, this study provides a new
option for the use of individualized barrier membrane scaf-
folds and provides a reference for the optimal design of PEKK
as a barrier membrane scafold material. Te FEA results
showed that the thickness, pore size, and porosity, as geo-
metric parameters for the structural design of the PEKKmesh,
are closely related to biomechanical performance. Within the
range of FEA results, the larger the thickness and smaller the
pore size and porosity are, the better the performance of the
PEKK meshes, and PEKK has great potential for clinical
application in terms of biomechanical properties. Considering
that a barrier membrane should minimize soft tissue stimu-
lation and maximize tissue integration functions, under the
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Figure 9: Relationship between the deformation (a), equivalent stress (b), and maximum principal stress (c) and the thickness and pore size
of the PEKK meshes.

Table 3: Multiple regression model of the deformation of the PEKK meshes.

Unstandardized B Coefcients std. error Standardized coefcient beta1 Sig
95.0% confdence interval for B
Lower bound Upper bound

(Constant) 0.411 0.019 <0.05 0.370 0.451
Pore size 0.046 0.006 0.442 <0.05 0.034 0.059
Tickness −0.531 0.034 −0.876 <0.05 −0.065 −0.457
1Te beta is the standardized regression coefcient, which is used to compare the absolute efect or absolute contribution between the coefcients. Te larger
the beta value is, the greater the absolute efect or absolute contribution. All beta values in the tables have the same meaning.

Table 4: Multiple regression model of the equivalent stress of the PEKK meshes.

Unstandardized B Coefcients std. error Standardized coefcient beta Sig
95.0% confdence interval for B
Lower bound Upper bound

(Constant) 70.353 8.019 <0.05 52.882 87.824
Pore size 18.248 2.536 0.733 <0.05 12.724 23.773
Tickness −83.484 14.640 −0.581 <0.05 −115.382 −51.587

Table 5: Multiple regression model of the maximum principal stress of the PEKK meshes.

Unstandardized B Coefcients std. error Standardized coefcient beta Sig
95.0% confdence interval for B
Lower bound Upper bound

(Constant) 73.752 7.791 <0.05 56.776 90.728
Pore size 10.528 2.464 0.462 <0.05 5.160 15.896
Tickness −105.779 14.225 −0.804 <0.05 −136.772 −74.785
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precondition of meeting the needs of alveolar bone defect
reconstruction, ultrathin porous PEKKmeshes with a 0.2mm
thickness, pore size of not more than 3mm, and porosity of
not more than 42.67% are preferred for clinical practice.
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Objective. &is study aimed to investigate the relevance of the study with the neutrophil count and lymphocyte count ratio (NLR),
platelet count and lymphocyte count ratio (PLR), and red blood cell distribution width (RDW) in the prognostic evaluation of
colorectal cancer patients. Methods. 143 patients with colorectal cancer from January 2016 to January 2019 were selected by our
hospital, and then, other 143 cases of physical examiners as normal groups were selecting to proceed colonoscopic biopsy to
diagnose 106 cases of precancerous diseases related to colorectal cancer. Among themwere the inflammatory bowel group (n� 56)
and the colorectal polyp group (n� 50). Analysis of the survival impact factors of patients with carcinoma of the rectum,
preoperative NLR, ROW, PLR, and prognostic relationship, and comparison of NLR, PLR, and RDW diagnostic rate and
expression were performed. Results. Tissue type, TNM stage, lymph node metastasis, NLR, RDW, and PLR had a predictive
influence on patients with colorectal cancer (P0.05). &ere was no link between gender, age, aetiology, pathological type, and
prognosis in patients with colorectal cancer (P> 0.05). Multiple variables in patients with colorectal cancer are affected by tissue
categorization (poor differentiation), TNM stages (III, IV), lymph node metastases, NLR, ROW, and PLR (P0.05). When
compared to solo NLR, Row, and PLR diagnostics, the combination diagnosis and malignancy rates were greater, and the
differences were statistically significant (P0.05). Diagnostic sensitivity, specificity, and accuracy were greater when compared to
single NLR, ROW, and PLR. When compared to the normal control group, NLR, ROW, and PLR have greater levels, and the
differences are statistically significant (P0.05). &e patient survival declines more slowly as PLR, NLR, and the severity of the
condition rises. Conclusion. NLR, ROW, and PLR combined diagnosis has high accuracy in colorectal cancer diagnosis, and the
prognosis of patients with NLR, ROW, and PLR levels has a tight association; so, clinically, the above signs should be identified,
and the optimal treatment time is grasped.

1. Introduction

&e colorectal cancer is a higher incidence of malignant
tumor disease. &e mortality rate and incidence rate are
high; therefore, the clinical exploration of effective
methods diagnosis and the treatment is critical [1]. Studies
have confirmed that tumor-related inflammatory cells can
have a direct role in tumors and play an important role in
tumor metastasis, angiogenesis, and extracellular
matrix [2].

NLR and RDW can reflect the system of anti-inflam-
matory response, tumor presence, invasion, metastasis, and
recurrence, and NLR, PLR, and clinical response to the body
promoted tumor and antitumor immune response’ evalu-
ation [3]. Another scholar confirms that RDW will have
significant abnormalities in malignant tumors [4]. Never-
theless, the clinical report is not much in this area; in order to
investigate the prognosis of NLR, PLR, and RDW levels and
the colorectal cancer patient, the study selected colorectal
cancer patients, colorectal cancer-related cancer, and
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analyzed NLR, PLR, and RDW levels change trend, hoping
to provide a theoretical foundation for disease diagnosis, and
the relevant content will be reported as follows.

2. Data and Methods

2.1. General Information. From January 2016 to January
2019, 143 colorectal cancer cases in our hospital were selected
and other 143 cases were selected as the normal group, and
colonoscopic biopsy was selected as 106 cases of precancerous
lesions are related to colorectal cancer Among them were the
inflammatory bowel disease group (n� 56) and a colorectal
polyp group (n� 50). 143 patients with rectal cancer, 76
males, 67 female, (53.6± 3.8) years old, tissue classification: 25
patients with low-differentiated patients, high, medium dif-
ferential patients; onset: 45 cases of rectum, rising 39 cases of
colon, 27 ethyl colon, 13 cases designed, and 19 cases. &e
research object agreed with the study; in the meanwhile, the
research data are comparable (P> 0.05), and the hospital
ethics committee agreed with the study. Informed consent
was obtained from the patients who were participating.

2.2. Inclusion Criteria

(1) No hypertension
(2) No cellular hyperthyroidism
(3) No active hemorrhage and no bleeding quality
(4) Clinical data are complete and patients signed in-

formed consent
(5) No autoimmune system diseases

2.3. Exclusion Criteria

(1) Patients with liver and kidney or cardiopulmonary
function

(2) Age <18-year-old patient
(3) Patients with malignant tumor disease
(4) Folic acid or vitamin lack patient
(5) Causes straightening reactive disease

3. Methods

Fasting for 12 hours before detection was advised, and after
extracting 3mL of fasting venous blood, lymphocyte count,
platelet count, RDW, neutrophil count, peripheral blood,
and white blood cell count (Model: Beckman Cul Special
LH-750) were observed. Following the completion of the
detection, the PLR value is derived using the NLR and RDW
detection results. Patients are followed up on for two years
by WeChat, phone, and other means, and the patient’s
survival time is reported.

3.1. Observation Indicator

3.1.1. Explosion Factors Affecting Rectal Cancer Patients.
&e explosion factors affecting renal cancer patients include
gender, age, tissue classification, pathogenesis, TNM stage,

pathological type, lymph node metastasis, NLR, RDW, PLR,
and other factors.

3.1.2. Preoperative NLR, ROW, PLR, and Prognosis. In
preoperative NLR, ROW, PLR, and prognosis, add up tissue
classification (low differentiation), TNM stages (III and IV),
lymph node metastasis, NLR, ROW, PLR, and other factors.

3.1.3. NLR, PLR, and RDW Diagnostic Rate. Calculate the
calculation rate of diagnosis examples of benign and ma-
lignant patients.

3.1.4. NLR, PLR, and RDW Expression. Add up 0, 20, 40, 60,
and 80 months to correspond to NLR, PLR, and RDW
survival rate, respectively. PLR normal range [5] is
(1.5± 0.9), PLR> 103.7 represents the PLR abnormality;
NLR normal range is (1.5± 0.9), NLR> 2.4 represents the
NLR abnormalities; RDW normal range is (10.0± 2.6) FL,
NLR> 12.58FL represents the RDW anomaly.

3.2. Statistical Method. Enter the acquired data into the
Excel form, use statistics SPSS 22.0 software to perform data
analysis, and conduct normal distribution inspection on the
acquisition data, such as data compliance with normal
distribution, count data, comparison ratio, and intergroup
difference.

Using econometrics to carry out gender analysis, select
card measurement. Selection card data were represented,
and the differences of selection groups were analyzed. &e
data are represented, and the difference analysis of the group
is chosen. &e physical impact factor of the case group is
calculated using logistic regression analysis, with a Pvalue of
less than 0.05 indicating that the difference is statistically
significant.&e image analysis software used by the Research
Institute was GraphPad Prism 8.

4. Results

4.1. Prognosis Analysis of the Single Survival Factor in Patients
with Colorectal Cancer. &e prognosis affecting the single
survival factor in patients with colorectal cancer is tissue
typing, TNM stage, lymph nodemetastasis, NLR, RDW, PLR
(P< 0.05), gender, age, pathogenesis, and pathological type,
which has no correlation with the prognosis of patients with
colorectal cancer (P> 0.05) (Table 1).

4.2. Analysis of Multifactors of Prognostic Survival in Patients
withRectalCancer. &e analysis of multifactors of prognostic
survival in patients with rectal cancer is tissue classification
(low differentiation), TNM stages (III and IV), lymph node
metastasis, NLR, ROW, and PLR (P< 0.05) (Table 2).

4.3. Comparison of NLR, ROW, and PLRDiagnosis in Positive
Rate and Malignancy. Compared with single NLR, ROW,
and PLR diagnosis, combined diagnosis, positive rate and
malignancy, revealed differences which have a statistical
significance (P< 0.05) (Figure 1).
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4.4. Comparison of NLR, Row, and PLRDiagnostic Sensitivity,
Specificity, and Accuracy. Compared with single NLR, Row,
and PLR diagnosis, combined diagnosis has higher sensi-
tivity, specificity, and accuracy, and the differences have a
statistical significance (P< 0.05) (Figure 2).

4.5. Comparison of NLR, ROW, and PLR Expression in Each
Group. Compared to the normal control group, colorectal
polyp group, and inflammatory bowel disease group, NLR,
ROW, and PLR have higher levels of expression; in com-
parison between groups, there is a statistical significance
(P< 0.05) (Figure 3).

Table 1: Prognosis analysis of the single survival factor in patients with colorectal cancer.

Variables Count Death Survivor X2/t P

Gender Male 76 37 (52.1) 39 (54.2) 0.524 >0.05Female 67 34 (47.9) 33 (45.8)

Age <65 82 34 (49.3) 48 (64.9) 0.043 >0.05≥65 61 35 (50.7) 26 (35.1)

Tissue Low differentiation 25 23 (35.9) 2 (2.5) 6.327 <0.05High, midphase 118 41 (64.1) 77 (97.5)

Constraint

Rectum 45 20 (31.3) 25 (31.6)

0.728 >0.05
Jigged 39 17 (26.6) 22 (27.9)

Ethyl colon 27 13 (20.3) 14 (17.7)
Colon 13 6 (9.4) 7 (8.9)
Other 19 8 (12.5) 11 (13.9)

TNM staging I, II 18 4 (6.3) 14 (17.7) 5.634 <0.05III, IV 125 60 (93.7) 65 (82.3)

Pathological type
Aden cancer 138 61 (96.8) 77 (97.5)

1.724 >0.05Other (printed ring) cellular carcinoma, tubular cancer, and
high-level epithelial tumor 5 2 (3.2) 2 (2.5)

Lymph node metastasis Yes 63 58 (92.1) 5 (6.3) 6.247 <0.05No 80 5 (7.9) 75 (93.7)
NLR — — 5.0± 1.3 2.9± 0.6 13.854 <0.05
RDW (FL) — — 17.3± 2.2 13.9± 1.4 16.724 <0.05
PLR — — 4181.6± 35.8 106.3± 2.4 20.838 <0.05

Table 2: Analysis of multifactors of prognostic survival in patients with rectal cancer.

Influencing factors B value SE Wald X2 value OR value 95% CI P value
Organizational profile: low differentiation 0.914 0.204 21.343 2.48 1.66–3.74 <0.001
TNM stages: III, IV 1.592 0.416 12.285 4.90 2.16–11.14 <0.001
Lymph node metastasis 0.501 0.124 19.533 1.64 1.28–2.12 <0.001
NLR 0.417 0.121 14.725 1.50 1.18–1.93 <0.001
Row (FL) 0.724 0.144 19.414 2.05 1.54–2.75 <0.001
PLR 0.711 0.313 21.545 2.02 1.09–3.78 <0.001

NLR PLR PDW NLR+PLR+PDW
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20

40

60

80

100
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Malignant

#
# #

#

Figure 1: Comparison of NLR, ROW, and PLR diagnosis in
positive rate and malignancy.
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Figure 2: Comparison of NLR, Row, and PLR diagnostic sensi-
tivity, specificity, and accuracy.
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4.6. Preoperative NLR, ROW, PLR, and Prognosis
Relationship. Patient survival rates are steadily dropping as
PLR and NLR levels rise in conjunction with increasingly
severe conditions (Figure 4).

5. Discussion

&e detrimental degree of colorectal cancer is severe, af-
fecting the normal life of the patient. &e current clinical
research hotspot is to explore accurate diagnosis methods,
improve prognosis, and reduce the degree of harm to pa-
tients [6, 7]. Several studies have proven the importance of
NLR, PLR, and other markers in the prognosis of these
cancers, which may be examined and monitored for sys-
temic inflammatory response [8–10].

&e study detected the value exploration of RDW, NLR,
and PLR levels in colorectal carcinoma and analyzed the
diagnosis, accuracy, and sensitivity. &e results showed that
there was a statistically significant significance for combined
diagnosis and specificity and differences in combination
diagnosis. &e main reason is that Row is the platelet count
and lymphocyte count ratio, and platelets can secrete due to
secretion of P selector in adhesion, endothelial, and in-
flammatory cells, having promotion [11]. Platelet secretion
of vascular endothelial growth factors, migration, and
proliferation of endothelial cells have an induction effect,
increased vascular permeability, tumor cell penetrating
machine vascular metastasis, and invasive chances [12, 13].
RDW reflects the heterogeneous parameters of red blood cell
size and peripheral blood [14, 15]. In addition, research
shows that various factors will affect PLR and NLR indi-
vidual test results and reduce sensitivity and specificity [16].
&erefore, PLR is carried out in patients with colorectal
cancer, and NLR combination is very necessary. It has been
shown that RDW is significantly expressed in several solid
cancers, including lung cancer, breast cancer, esophageal
squamous cell carcinoma, renal cell carcinoma, and other
solid cancers, and that the prognosis of patients with solid
tumors is closely associated with the expression of RDW
[17]. Scholars pointed out that [18] tumor and PLR and NLR
have a positive link with increasing NLR levels in the body,

and if the number of lymphocytes is lowered, the body’s
immunisation balancing function will be affected, leading to
tumor metastasis and proliferation. &e patient’s prognosis
is heavily influenced by these factors. &e study explores a
multifactor survival in rectal cancer patients. &e results
showed tissue classification (low differentiation), TNM
stages (III and IV), lymph node metastasis, NLR, ROW, and
PLR for neutral colorectal cancer prognosis (P< 0.05). &e
main causes of RDW, NLR, and PLR affect the prognosis of
colorectal cancer patients, the level of inflammatory factors
increased, and the risk of colorectal cancer increased.
Neutral granulocytes are N2 in the tumor state, which can
pass base metal protease and vascular endothelial growth
factor’ effect on tumor cell apoptosis, which has promoted
tumor angiogenesis, and tumor progression accelerates
[19, 20]. Lymphocytes induce apoptosis of target cells, which
is a tumor immune apoptotic cell, and the cytotoxic effect is
obvious [21]. In addition, platelet aggregation increases the
growth of tumor growth [22]. PLR and NLR are important
markers for systemic inflammation and can be evaluated
against inflammatory response [22]. &e body’s inflamma-
tory response is raised by PLR and NLR levels, and the tissue
infiltration and angiogenesis have promotion, which can
cause tumor diffusion [23]. After the neutrophil is activated,
the intravenous system reaches around tumor cells, the
amount of active oxygen release increases, and the degree of
cell DNA is damaged [24].&erefore, it is necessary to create
a microenvironment suitable for tumor cells. Tumor cell
metastasis, growth, and platelet levels have significant cor-
relation. PLR and NLR levels’ increase will reduce the
number of lymphocytes; the body’s immunoassay is affected,
and tumor cellular immunity is weakened, which is not
conducive to the recovery of the condition [24]. In addition,
scholars pointed out that PLR and NLR levels have corre-
lation with patient survival. &e results show that the sur-
vival time is negatively correlated with the survival rate, and
the systemic inflammatory reaction equilibrium of patients
with colorectal cancer is not high, which will inhibit anti-
tumor immune response. &e stage of disease and PLR and
NLR have close ties with the PLR and NLR levels, which will
reduce the 5-year survival rate largely. &e findings revealed
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Figure 3: Comparison of NLR, ROW, and PLR expressions in each group.
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that single tissue type, TNM stage, lymph node metastasis,
NLR, RDW, PLR (P0.05), sex, age, disease location, path-
ological type, and prognosis of colorectal cancer patients
have no correlation (P0.05). A comprehensive analysis
should influence clinical prognostic factors in patients with
colorectal cancer, and targeted interventions, with indi-
vidual treatment, improve patient survival. &e appraised
value of research was analyzed using NLR, PLR, and RDW in
the prognosis of patients with colorectal cancer and higher
clinical feasibility, but this study is a retrospective analysis
which included a limited number of cases. &e accuracy of
the results will have an impact. Following that, the sample
should contain more qualified individuals who do amore in-
depth investigation into immune inflammation; in order to
increase the accuracy of research, lengthen the lifespan of the
patient and improve the patient’s quality of life.

In summary, in terms of diagnosis of colorectal cancer,
NLR, ROW, and PLR combined diagnosis is with high
accuracy, and prognosis of patient with high NLR, ROW,
and PLR levels has a close relationship; so, clinically, the
above indicators should be detected and grasped for the best
treatment timing.
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Aim. ,e paper aims to combine mathematical statistics to assess the effect of nutritional intervention in the population of
nasopharyngeal cancer patients. Methodology. After following the inclusion and exclusion criteria, a total of 120 patients with
nasopharyngeal carcinoma were selected. All patients are treated with intensity-modulated radiotherapy (IMRT). ,e nurse
collects relevant clinical treatment data during the radiotherapy of the patient. After the patient’s radiotherapy, the nurse
remeasures the patient’s nutritional status indicators. ,ree months after the completion of radiotherapy, the patient will be
reexamined by MRI, and the radiotherapist will assess the patient’s radiosensitivity based on the results of the MRI examination.
All the blood biochemical indicators and body measurement indicators were also assessed and coordinated with nasopharyngeal
carcinoma patients. ,is study performs multiple linear regression analysis on treatment-related factors that affect nutritional
status during radiotherapy. Results. ,e experimental results showed that the side effects of radiotherapy are independent
influencing factors of nutritional status. Radiotherapy damages the DNA of cells, so that cells cannot continue to divide and grow,
and all cells in the treatment area were affected by radiation.,e standard radiotherapy treatment is quite long, and the oral cavity,
throat, and parotid gland, are all within the irradiation range. In addition to killing the tumor cells, the radiation can also cause
certain damage to the surrounding tissues of the tumor. ,is article takes radiosensitivity as the dependent variable
(insensitivity� 0; sensitivity� 1) and takes the nutritional index NI, age, gender, education level, marriage, smoking, chronic
disease history, TNM staging, whether the chemotherapy steps are the same or not, GTVnx prescription dose, and the number of
radiotherapies as independent variables. AMC, albumin, hemoglobin, serum prealbumin, and transferrin are all correlated with
radiosensitivity, which is consistent with the results of most studies.,e results of multivariate logistic regression analysis showed
that nutritional index (NI) was correlated with the radiosensitivity of nasopharyngeal carcinoma. Conclusion. Finally, this paper
concludes that nutritional intervention has a certain effect on the treatment of patients with nasopharyngeal carcinoma.

1. Introduction

,e incidence of nasopharyngeal carcinoma is high in
central and southern regions of China. Because the early
symptoms of nasopharyngeal carcinoma are not obvious,
most of the patients with nasopharyngeal carcinoma have
been diagnosed at middle and late stages. Moreover, due to
the special physiological anatomical location of the

nasopharyngeal cancer, concurrent radiotherapy and che-
motherapy is currently the most effective way to treat na-
sopharyngeal carcinoma [1]. Concurrent radiotherapy and
chemotherapy could improve the control rate and reduce the
rate of distant metastasis. However, side effects such as dry
mouth, sore throat, oral mucositis, and taste changes caused
by radiotherapy and gastrointestinal changes caused by
chemotherapy could affect the appetite of patients, which
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further results in decreased intake and absorption of nu-
trients by patients and affects with malnutrition [2]. Mal-
nutrition not only affects the treatment effect and prognosis,
but also reduces the patient’s quality of life. Quality of life
refers to a comprehensive measurement of the subjective
feeling of a person or a group of physical, psychological, and
social aspects of a good adaptation state. Patients with good
nutritional status have a higher quality of life [3]. ,erefore,
effective symptommanagement is an important prerequisite
for improving the nutritional status of patients and an
important measure to improve the quality of life of patients.

At present, there have been intervention studies on
improving the nutritional status of patients with nasopha-
ryngeal carcinoma. However, no standardized nutritional
intervention model has been formed. Nutritional support
such as oral nutritional supplementation, intravenous nu-
tritional support, or nasal feeding is mainly provided
through health education or when patients have obvious
symptoms of malnutrition. In addition, the target intake is
determined based on the patient’s gender, age, weight,
height, and disease characteristics. ,ere are few related
studies on nutrition education, dietary guidance, and in-
dividualized dietary nutrition intervention in combination
with patients’ dietary habits and adverse effects of treatment.

Many methods can be used to assess the nutritional
status of patients. Amongst them, the measurement of pa-
tient’s body mass has been widely used because of its
simplicity, ease of use, and economy and noninvasiveness. It
can also be evaluated by measuring serum protein con-
centration, nitrogen balance, and body composition, but all
of them require the assistance of a professional nutritionist.
,e causes of malnutrition in cancer patients are very
complex. ,e patients experience not only the biological
effects of the tumor itself, but also the side effects of anti-
tumor therapy. In fact, cancer patients require more nu-
tritional valuable foods than healthy people. It contains the
nutrients needed for tumor tissue growth. In addition,
factors such as infection, fever, and anemia caused by tumors
and treatment reactions also aggravate the chances of
malnutrition. Numerous studies have shown that patients
with severe weight loss during the treatment usually have
low quality of life scores, poor treatment tolerance, and
increased hospital stays. In the current clinical treatment
process, the nutritional status of cancer patients is often
neglected, and that is why timely and effective nutritional
support cannot be obtained. Moreover, there is no clear
evidence-based medicine for the lack of nutritional status
detection and the timing and duration of nutritional in-
tervention. Recent studies have shown that proper nutri-
tional support has a positive effect on the quality of life and
prognosis of patients with head and neck cancer. Nutrition
education is the simplest intervention method to improve
nutritional status. However, this method is not only costly,
but it also consumes manpower, material, and financial
resources and is easy to forget or lose. International
guidelines suggest intensive nutritional counseling (NC) and
oral nutritional supplements as nutritional intervention for
head and neck cancer patients with chemoradiotherapy. It is
also suggested that if the cancer affects eating or swallowing,

enteral nutrition (EN) should be provided through tube
feeding. In March 2015, the Chinese government proposed
an “Internet +” action plan. In recent years, it has actively
promoted the development of “Internet +medical health,”
which can provide online health consultation, appointment
referral, chronic disease follow-up, health management, and
other services to optimize the allocation of medical resources
and improve the effectiveness of the medical service system.
With the popularization of smartphones and the rapid
development of network information, mobile medical ap-
plications with convenient portability, large amount of in-
formation, high efficiency, and low cost have been widely
used in chronic disease health management, continued care,
and online diagnosis and treatment.

,is article combines mathematical statistics to study the
effect of nutritional intervention in patients with naso-
pharyngeal carcinoma, which provides a theoretical refer-
ence for the effective treatment of patients with
nasopharyngeal carcinoma.

2. Review of the Literature

Cancer patients often have varying degrees of malnutrition.
,e overall incidence of malnutrition in hospitalized ma-
lignant tumor patients in different countries is basically
similar, such as 65.6% in Latin America, 69.2% in Argentina,
62.0% in Cuba, and 64.5% in China [4, 5].,e literature used
the actual body mass to ideal body mass ratio (IBW%) to
evaluate the status malnutrition and found that different
malignant tumors occur at different locations, and the in-
cidence of malnutrition is different at different stages [6].
,ey are 52% for gastric cancer and 48% for esophageal
cancer, 46% of colon cancer, 43% of rectal cancer, 35% of
lung cancer, 29% of ovarian cancer, 13% of breast cancer,
and 8% of malignant lymphoma, suggesting that the weight
loss rate of gastrointestinal malignant tumors is significantly
higher than that of nondigestive malignant tumors. Patients
with head and neck tumors could experience radioactive
inflammation in the mouth, throat, and esophagus, due to
the specificity of their treatment, which has a greater impact
on swallowing. ,e combined chemotherapy has increased
toxic and side effects and significantly reduced eating and
absorption. Literature [7] reported that the incidence of
third-degree oral mucositis in the radiotherapy and che-
motherapy group was 75% and that, in the radiotherapy
group, it was only 25%. Literature [8] reported that about
60% of patients with head and neck tumors who received
chemotherapy and radiotherapy had moderate-to-severe
eating disorders, and the diet was restricted in the following
year. ,e researchers have [9, 10] used the subjective
comprehensive evaluation method to study the nutritional
status of patients with head and neck cancer after radio-
therapy and found that the incidence of malnutrition was as
high as 88%.

Tumor cells take up more amino acids than normal cells,
reduce the protein synthesis, increase degradation, and other
factors such as reduced protein intake, ascites, and protein
loss from fistulas, which often trigger negative nitrogen
balance. When the sugar supply in the body is consumed by
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tumors, the mobilization and utilization of fatty acids as
additional energy sources can cause changes in lipid
metabolism. ,ere are obvious obstacles to the metabolism
of sugar, protein, and fat. ,e three major nutrient meta-
bolism disorders that are vital to the human body directly
lead to the patient’s cachexia state [11, 12].

Malnutrition can cause decline in immune function, in-
crease the incidence of complications such as infections, and
lead to an increase inmortality and a longer recovery period and
with longer hospital stay. ,e authors in [13] examined the
results of a nutritional survey of 800 hospitalized patients and
showed that the length of hospital stay was proportional to the
degree of malnutrition of the hospitalized patients [13].

Studies have shown that nutritional support for patients
with malnutrition or nutritional risk can improve clinical
outcomes, reduce complications, and shorten hospital stays
[14]. Literature [15] reported that oral nutritional supple-
ments can reduce the occurrence of complication rate (27%
vs. 12%) and fatality rate (26% vs. 17%) and shorten the
length of hospital stay (28 d vs. 19 d). ,e authors in [16]
examined the survey results of 404 adult hospitalized pa-
tients and showed that the length of hospitalization of
malnourished patients was prolonged, and the per capita
hospitalization expenses were significantly higher than those
of well-nourished patients, which were 45,762 and 28,631 US
dollars, respectively. Use of flow cytometry (FCM) tech-
nology to analyze the changes in tumor cell dynamics has
been proposed by many researchers [17]. It was found that
patients with head and neck tumors who received total
parental nutrition (TPN) had active tumor cell proliferation,
and the percentage of hyperdiploid cells in the cell cycle was
significantly higher than before the TPN, while patients who
took a normal diet did not have this change. So, the re-
searchers [18] believe that although TPN may stimulate the
growth of tumors, it can increase the number of cells in the S
phase. In fact, the ability of tumor cells to obtain nutrients is
far greater than that of normal cells of the body. Even if the
supply of exogenous nutrients is insufficient or severely
insufficient, the tumor can still compete with the host for
limited nutrients and obtain sufficient nutrients. Satisfying
its own growth needs causes the host to produce cachexia.
On the other hand, even if adequate nutritional support is
provided, human tumors still proliferate according to their
original biological characteristics. ,e intake of nutrients for
cancer patients is restricted, and the harm to the host body
far exceeds the benefits of inhibiting tumor growth.

3. Materials and Methods

,e samples in this paper are first-diagnosed patients with
nasopharyngeal cancer admitted to the hospital from Sep-
tember 2019 to August 2021, and after careful consideration,
a total of 120 patients with nasopharyngeal carcinoma were
selected.,e study was approved by the Institutional Review
Board of Medical University with the Approval No.2019-
VM-089. ,e study’s reporting complies with Chinese
legislation and the V2008 Helsinki Declarations.

Patient consent has been taken from each and every
patient.

3.1. Case Inclusion Criteria. Case inclusion criteria are as
follows: (1) patients with nasopharyngeal carcinoma diag-
nosed by clinical, imaging, and pathological examinations;
(2) patients without radiotherapy contraindications; (3)
patients aged 18–79 years; (4) patients receiving intensity-
modulated radiotherapy; (5) patients without other malig-
nant tumors (except skin cancer that has been cured); (6)
patients with clear consciousness, no cognitive impairment,
and no psychotic disorder; (7) patients had a Karnofsky
Performance Status (KPS) score of 70 or above.

3.2. Case Exclusion Criteria. Case exclusion criteria are as
follows: (1) patients who do not cooperate with the inves-
tigation and have incomplete data; (2) patients with other
life-threatening diseases; (3) patients who have been diag-
nosed with nasopharyngeal carcinoma in other hospitals or
have received treatment; (4) patients who have received
radiotherapy for two weeks or less, or who had their ra-
diotherapy interrupted for more than one week.

All patients are treated with intensity-modulated ra-
diotherapy (IMRT): (1) CTscan and image transmission: the
patient is in a supine position with the head, neck, and
shoulders fixed with a conventional thermoplastic mask, and
the CT scan is enhanced. ,e scan range is from the top of
the skull to 1 cm below the clavicle head, and the layer
thickness is 4mm. ,e scanned images are transmitted via
the network to the radiotherapy planning system (Pinnacle
9.2m, Philips, ,e Netherlands). (2) Delineation of target
area and dangerous organs: according to the reporting
principles of ICRU 50 and ICRU 62, referring to MRI, the
CT cross section is drawn layer by layer: (1) nasopharyngeal
primary tumor (GTV-nx) and cervical metastatic lymph
node area (GTV-nd); (2) clinical target area 1 (CTV1): the
area expanded 5–10mm outside the primary tumor; (3)
clinical target area 2 (CTV2): the area of GTV extended by
10mm, including skull base, posterior 1/3 of nasal cavity,
posterior of maxillary sinus, part of posterior group of
ethmoid sinus, pterygopalatine fossa, parapharyngeal space,
and part of cervical vertebra or slope; (4) CTVnd: neck and
clavicle-negative lymph node area; (5) planned target vol-
ume (PTV): the area expanded by 3mm from GTV or CTV
(except the posterior edge), and the area expanded by 2-
3mm outside the posterior edge; (6) peripheral organs at
risk (OAR): including lens, eyeball, optic nerve, optic chi-
asm, parotid glands on both sides, brain stem, and spinal
cord; (7) prescription dosage: GTV 66–70Gy or above,
CTV1 60–62Gy, CTV2 and CTVnd 54–56Gy, PTV16O-
64Gy, PTV2 57–60Gy, PTVnx 68–72Gy, PTVnd 66–70Gy,
30–33 irradiations, 5 times/week; irradiation time is 6.0–6.6
weeks. According to the requirements of RTOG 02–25, the
restricted dose of surrounding dangerous organs is set: 9 Gy
for lens, 50Gy for optic nerve and optic chiasm, 50Gy for
brain stem, 40Gy for spinal cord, and D50 26Gy for parotid
gland. ,e physicist calculates and optimizes it through the
Pinnacle reverse planning system based on the prescription
dose given by the clinician. Moreover, the study uses seven
fields of static intensity modulation technology to irradiate.
In order to reduce human differences in plans, all IMRT
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plans are completed by the same person. According to the
dose volume histogram to evaluate the dose distribution of
the target area and dangerous organs, it is required to receive
the PTV volume of >110% of the prescribed dose <20%.,e
100% prescription dose line surrounds at least 95% of the
PTV volume, and the PTV volume that accepts <93% of the
prescribed dose is <3%, and no more than 110% of the
prescribed dose is allowed anywhere outside the PTV.

3.3. Body Measurement Indicators. ① Body mass index
(BMI)�weight (kg)/[height (m)]2. BMI is considered to be a
reliable indicator of protein-caloric malnutrition. Its main
advantage is that it reduces the influence of height on weight
when judging overweight or underweight. In 1997, the
WHO announced that the normal BMI is 18.5–24.9, and the
suitable BMI range for Chinese is 18.5–24.9. BMI between
17.0 and 18.4 is mild malnutrition, BMI between 16.0
and16.9 is moderate malnutrition, and BMI less than 16 is
severe malnutrition. ② Upper arm circumference (MAC)
refers to the circumference of themidpoint of the upper arm,
including subcutaneous fat and upper arm muscles. ,e
upper arm circumference evaluates the nutritional status of
protein in the skeletal muscle and somatic cell population.
,e normal value for men is 22.8–27.8 cm and for women is
20.9–25.5 cm. Skinfold thickness mainly indicates the
thickness of subcutaneous fat, which is used to evaluate the
fat content in the human body.③ Triceps skinfold thickness
(TSF) indirectly judges the amount of body fat. ,e normal
value for men is 12.5mm and for women 16.5mm. A
measured value greater than 90% is normal, 80%–90% of the
normal value is mild malnutrition, 60%–80% is moderate
malnutrition, and less than 60% is severe malnutrition. ④
Upper arm muscle circumference (AMC)� upper arm cir-
cumference (cm)−3.14× triceps skinfold thickness (mm). It
is used to determine the number of skeletal muscles
throughout the body. ,e average upper arm muscle cir-
cumference of adults in my country is 25.3 cm for men and
23.2 cm for women. A measured value greater than 90% of
the standard value indicates normal nutrition and equivalent
to 80%–90% of the normal value indicates mild muscle
protein consumption. A measured value equals to 60%–80%
indicates moderate muscle protein consumption and less
than 60% indicates heavy muscle protein consumption.

3.4. Blood Biochemical Indicators. ① Albumin: the level of
serum albumin represents the protein storage of internal
organs and is an important indicator of the nutritional status
of patients. ,e normal range is ≥35 g/L, serum albumin
30–35 g/L indicates mild malnutrition, 25–30 g/L indicates
moderate malnutrition, and <25 g/L indicates severe mal-
nutrition. ② Total lymphocyte count: the total lymphocyte
count decreases when severe malnutrition occurs. ,e ref-
erence value for normal adults is (1–4)× 109/L (1000–4000/
mm3), and lymphocyte count <1500/mm3 often indicates
malnutrition.③ Red blood cells: it is a routine examination
item for diagnosing iron deficiency anemia. ,e normal
index for men is 4.0–5.5×1012/mm3, and the normal index
for women is 3.5–5.0×1012/mm3. ④ Hemoglobin:

hemoglobin is a routine examination item for diagnosing
anemia caused by lack of hematopoietic substances or uti-
lization disorders (such as iron deficiency anemia, side-
roblastic anemia, megaloblastic anemia). ,e normal value
for adult men is 120∼160 g/L, and the normal value for adult
women is 110∼150 g/L. Generally, when adult male hemo-
globin is <120 g/L or adult female hemoglobin is <110 g/L,
anemia is diagnosed. Hemoglobin>90 g/L indicates mild
anemia, 90–60 g/L indicates moderate anemia, 60–30 g/L
indicates severe anemia, and <30 g/L indicates extreme
anemia. ⑤ Serum prealbumin evaluates the nutritional
metabolism of plasma and visceral proteins, reflecting
protein malnutrition and liver dysfunction. ,e reference
value for normal adults is 233.5–372.7mg/L for men and
217.75–337.65mg/L for women.⑥ Transferrin evaluates the
nutritional metabolism of plasma and visceral proteins and
reflects the changes in nutritional status in the short term.
,e reference value for normal adults is 2200–4000mg/L.

3.5. Data CollectionMethods and Steps. (1) ,is paper uses a
uniformly designed questionnaire. For patients with primary
nasopharyngeal carcinoma who were admitted to the De-
partment of Radiotherapy of the First Affiliated Hospital of
Fujian Medical University from September 2012 to De-
cember 2013 and met the inclusion requirements, before
they undergo radiotherapy, a uniformly trained radiother-
apy nurse will collect the patient’s baseline data and de-
termine their nutritional status indicators. (2) ,e nurse
collects relevant clinical treatment data during the radio-
therapy of the patient. (3) After the patient’s radiotherapy,
the nurse remeasures the patient’s nutritional status indi-
cators. (4) ,ree months after the completion of radio-
therapy, the patient will be reexamined by MRI, and the
radiotherapist will assess the patient’s radiosensitivity based
on the results of the MRI examination.

3.6. Statistical Evaluation. SPSS software was used to do
statistical analysis on the data (version 22.0; IBM SPSS,
Chicago, IL, USA). For continuous variables, the Student’s
t-test was used, and for categorical variables, the chi-square
test or Fisher’s exact test was used. P0.05 was regarded as
statistically significant.

4. Results

,e radiosensitivity of patients was evaluated according to
the WHO evaluation criteria for the efficacy of solid tumors.
,e results are as follows. Among 120 patients with naso-
pharyngeal carcinoma, 96 (80%) are radiosensitive patients,
and 24 (20%) are insensitive patients, as shown in Figure 1 (1
means sensitive; 0 means insensitive).

Among the 120 patients before radiotherapy, the nu-
tritional status of the subjects before radiotherapy is shown
in Table 1.

After radiotherapy, the nutritional indicators after ra-
diotherapy are shown in Table 2. ,e abnormal rate of
various nutritional indicators increased after radiotherapy.
,e comparison chart is shown in Figure 2.
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Table 1: Nutritional status of subjects before radiotherapy.

Nutrition index Abnormal rate (%)
Abnormal rate 95% CI

Lower (%)
BMI 6.336 3.564 BMI
AMC 23.859 18.414 AMC
Albumin 2.475 0.891 Albumin
Lymphocytes 37.026 30.69 Lymphocytes
Hemoglobin 3.366 1.485 Hemoglobin
Red blood cell 0.495 0 Red blood cell
Serum prealbumin 14.652 10.296 Serum prealbumin
Transferrin 39.996 33.462 Transferrin

Table 2: Nutritional status of subjects after radiotherapy.

Nutrition index Abnormal rate (%)
Abnormal rate 95% CI

Lower (%)
BMI 18.117 11.583 BMI
AMC 26.631 18.81 AMC
Albumin 3.762 1.188 Albumin
Lymphocytes 98.010 94.842 Lymphocytes
Hemoglobin 20.988 13.959 Hemoglobin
Red blood cell 9.504 4.851 Red blood cell
Serum prealbumin 51.381 41.976 Serum prealbumin
Transferrin 69.498 60.39 Transferrin
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Figure 1: Evaluation of radiosensitivity.

0
10
20
30
40
50
60
70
80
90

100

Ab
no

rm
al

 ra
te

 (%
)

Nutrition index

BM
I

A
M

C

al
bu

m
in

Ly
m

ph
oc

yt
es

H
em

og
lo

bi
n

Re
d 

bl
oo

d 
ce

ll

Se
ru

m
 p

re
al

bu
m

in

Tr
an

sfe
rr

in

Before radiotherapy
After radiotherapy

Figure 2: Comparison of abnormal rates of subjects before and after radiotherapy.
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Before radiotherapy, the abnormal rates of
AMC, lymphocytes, hemoglobin, and serum prealbumin in
women are higher than those in men. However, the ab-
normal rates of women’s BMI, albumin, red blood cells, and
transferrin are lower than those of men. After radiotherapy,
the abnormal rate of serum albumin in women is changed to
be lower than that in men, and the abnormal rate of red
blood cells is changed to be higher than that in men, and
other indicators remain unchanged.,e nutritional status of
patients of different genders is shown in Table 3.

Before radiotherapy, in addition to AMC and hemo-
globin, the abnormal rates of other nutritional indicators in
patients aged 50 years or older are higher than those in
patients aged younger than 50 years. However, after ra-
diotherapy, the abnormal rates of other nutritional indi-
cators, except hemoglobin, red blood cells, and transferrin,
are higher in patients aged 50 years or older than those in
patients younger than 50 years. ,e nutritional status of
patients in different age groups is shown in Table 4.

Before and after radiotherapy, the abnormal rates
of lymphocytes, serum prealbumin, and transferrin in rural
patients are higher than those in urban patients, while BMI,
AMC, hemoglobin, and red blood cells are lower than those
in urban patients. ,e nutritional status of patients from
different places of residence is shown in Table 5.

Before and after radiotherapy, the abnormal rates of
BMI, albumin, red blood cell, serum prealbumin, and
transferrin in the group whose family monthly income is less
than or equal to 1,000 yuan are higher than those in the
group whose family monthly income is more than 1,000
yuan. However, their AMCs are lower than those of patients
whose family monthly income is more than 1000 yuan. ,e
nutritional status of patients with different incomes is shown
in Table 6.

,e upper arm muscle circumference (AMC), albumin,
hemoglobin, serum prealbumin, and transferrin of the ra-
diation-sensitive group before radiotherapy are all higher
than those of the radiation-insensitive group, and the dif-
ference is statistically significant (P< 0.05). However, there
is no significant difference in body mass index (BMI),
total lymphocyte count, and red blood cell count between
the radiation sensitive group and the insensitive group, as
shown in Table 7.

Principal component analysis is used for nutritional
indicators related to radiosensitivity (AMC, albumin, he-
moglobin, serum prealbumin, and transferrin). Moreover, a
comprehensive index to evaluate the nutritional status of
patients with nasopharyngeal cancer was established, and it
was defined as the nutrition index (NI). ,e eigenvectors of
the correlation matrix of the principal component analysis
are shown in Table 8.

,e distribution of the nutritional index NI value ob-
tained on this basis is shown in Figure 3.

,is article takes radiosensitivity as the dependent
variable (insensitivity� 0, sensitivity� 1) and takes the nu-
tritional index NI, age, gender, education level, marriage,
smoking, chronic disease history, TNM staging, whether the
chemotherapy steps are the same or not, GTVnx pre-
scription dose, and the number of radiotherapies as

independent variables. Moreover, this paper uses the non-
conditional Logistic regression analysis method (Forward:
LR, introduces α� 0.05, removes α� 0.10) to conduct a
multivariate analysis of the influencing factors of radio-
sensitivity. ,e results are shown in Table 9.

5. Discussion

Nasopharyngeal carcinoma is a common malignant tumor
of the head and neck in China. Radiotherapy is currently the
most effective treatment method. However, it will also bring
about oral mucositis, saliva reduction, sore throat, and other
treatment side effects, which will seriously affect the dietary
intake of patients with nasopharyngeal cancer, increase the
incidence of malnutrition, and affect the treatment and
prognosis of patients. At present, in the process of clinical
tumor treatment, the evaluation and monitoring of nutri-
tional status and the selection of nutritional support therapy
to adapt to the population still lack evidence of evidence-
based medicine. Accurately predicting the radiosensitivity of
nasopharyngeal carcinoma and designing and implementing
individualized treatment plans accordingly have important
clinical significance for improving the therapeutic effect of
nasopharyngeal carcinoma.

Combining chemotherapy and other anticancer treat-
ments can improve the killing effect on tumor cells. A large
number of studies have found that the percentages of tumor
cells in the S phase and proliferation phase of patients who
have received nutritional support treatment are significantly
increased, and the apoptosis rate is decreased, which
stimulates the growth and proliferation of tumors. However,
simultaneous chemotherapy is conducive to cycle-specific
chemotherapy. ,e effect of the drug increases the efficacy,
and the efficacy of the nutrition + chemotherapy group is
significantly higher than that of the chemotherapy alone
group.

,e nutritional indicators selected in this study are three
physical indicators (deltoid skinfold thickness, upper arm
circumference, and body mass index) and six blood bio-
chemical indicators (albumin, total lymphocyte count, red
blood cells, hemoglobin, serum prealbumin, and transfer
iron protein). ,e nine indicators are all commonly used in
clinical practice and well-researched nutritional indicators.

Moreover, these nutritional indicators reflect the pa-
tient’s nutritional status from different aspects. Body mass
index is a reliable indicator of protein-caloric malnutrition,
and upper arm circumference is used to evaluate the nu-
tritional status of protein in skeletal muscle and somatic cell
populations, and the thickness of triceps skinfold is used to
judge body fat reserves. Serum albumin level represents the
protein storage of internal organs, and red blood cells are a
routine examination item for diagnosing iron deficiency
anemia, and hemoglobin is commonly used to diagnose
anemia caused by lack of hematopoietic substances or uti-
lization disorders.

,e results of univariate and multivariate analysis in this
study showed that there is no correlation between age and
radiosensitivity of nasopharyngeal carcinoma, which is
consistent with the reports of Liu Kai and Wang Hao. ,e
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reason for the difference in research results may be that the
selected samples come from different regions and have
different genetic and environmental factors, or due to dif-
ferent research design types or analysis methods.

When nasopharyngeal carcinoma is associated with chronic
diseases, such as hypertension, diabetes, and cardiovascular
disease, the risk of insensitivity to radiotherapy is increased.,e
reason may be that when combined with systemic diseases,

Table 3: Nutritional status of different genders.

Nutrition index
Before radiotherapy After radiotherapy

Male Female Male
BMI 7.425 3.366 BMI 7.425
AMC 12.969 51.183 AMC 12.969
Albumin 3.366 0 Albumin 3.366
Lymphocytes 32.769 47.817 Lymphocytes 32.769
Hemoglobin 1.386 8.514 Hemoglobin 1.386
Red blood cell 0.693 0 Red blood cell 0.693
Serum prealbumin 14.355 15.345 Serum prealbumin 14.355
Transferrin 48.51 18.81 Transferrin 48.51

Table 4: Nutritional status of different age groups.

Nutrition index
Before radiotherapy After radiotherapy

＜50 ≥50 ＜50
BMI 6.237 6.336 BMI 6.237
AMC 29.106 17.919 AMC 29.106
Albumin 1.782 3.168 Albumin 1.782
Lymphocytes 38.115 35.838 Lymphocytes 38.115
Hemoglobin 3.663 3.168 Hemoglobin 3.663
Red blood cell 0 1.089 Red blood cell 0
Serum prealbumin 14.553 14.751 Serum prealbumin 14.553
Transferrin 39.006 41.085 Transferrin 39.006

Table 5: Nutritional status of patients in different places of residence.

Nutrition index
Before radiotherapy After radiotherapy

Rural area Town Rural area
BMI 5.742 7.623 BMI 5.742
AMC 22.275 27.423 AMC 22.275
Albumin 2.871 1.485 Albumin 2.871
Lymphocytes 37.323 36.531 Lymphocytes 37.323
Hemoglobin 2.871 4.554 Hemoglobin 2.871
Red blood cell 0 1.485 Red blood cell 0
Serum prealbumin 15.741 15.246 Serum prealbumin 15.741
Transferrin 40.194 39.6 Transferrin 40.194

Table 6: Nutritional status of different incomes.

Nutrition index
Before radiotherapy After radiotherapy

≤1000 ＞1000 ≤1000
BMI 7.92 4.356 BMI 7.92
AMC 22.077 26.136 AMC 22.077
Albumin 2.673 2.178 Albumin 2.673
Lymphocytes 37.125 39.204 Lymphocytes 37.125
Hemoglobin 3.564 3.267 Hemoglobin 3.564
Red blood cell 0 1.089 Red blood cell 0
Serum prealbumin 15.048 14.058 Serum prealbumin 15.048
Transferrin 40.689 40.293 Transferrin 40.689
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hypoxic cells can increase in the patient’s body. ,e latter will
increase the tumor’s resistance to radiation, that is, the tumor’s
sensitivity to radiotherapy decreases. Moreover, when the pa-
tient has a systemic disease, it will increase the patient’s psy-
chological and physical burden, reduce the ability to repair
normal tissues, and decrease the patient’s tolerance. At this time,
extending the course of treatment or reducing the dose will
directly affect the radiation effect.,e results of this study show

that whether the patient has a history of chronic disease before
radiotherapy is not an independent factor influencing the ra-
diosensitivity of nasopharyngeal carcinoma.

In the univariate analysis of this study, the pathological
type of nasopharyngeal carcinoma is correlated with ra-
diosensitivity, while the pathological type in the multivariate
analysis is not an independent factor influencing the ra-
diosensitivity of nasopharyngeal carcinoma.

Table 7: ,e influence of various nutritional indicators on radiosensitivity (χ ± s).

Nutrition index Sensitive Not sensitive t value P value
BMI 22.81± 2.92 22.02± 2.83 1.615 0.107
AMC 23.31± 3.02 22.10± 3.43 2.059 0.041
Albumin 42.94± 4.63 39.63± 6.62 3.812 ＜0.001
Total lymphocyte count 1.72± 0.59 1.71± 0.52 0.298 0.767
Red blood cell 4.52± 0.51 4.40± 0.44 0.752 0.455
Hemoglobin 138.12± 13.81 130.32± 14.13 3.306 0.001
Serum prealbumin 316.72± 88.04 262.02± 94.09 3.568 ＜0.001
Transferrin 2.12± 0.43 1.92± 0.39 2.559 0.013

Table 8: ,e eigenvectors of the correlation matrix of principal component analysis.

Component
1 1

AMC 0.504 AMC 0.504
Albumin 0.691 Albumin 0.691
Hemoglobin 0.591 Hemoglobin 0.591
Serum prealbumin 0.748 Serum prealbumin 0.748
Transferrin 0.602 Transferrin 0.602
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Figure 3: Distribution pattern of the nutrient index.

Table 9: Logistic regression analysis of factors affecting radiosensitivity.

Variable B SE P OR
NI 1.08801 0.32571 0.00099 2.97
T staging −0.64944 0.2277 0.00396 0.51381
Constant 2.59281 0.80487 0.00099 13.57884
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At present, more researches have focused on the effects of
radiotherapy combined with chemotherapy on patients with
nasopharyngeal carcinoma. ,e main methods are induction
chemotherapy, concurrent chemotherapy, and adjuvant che-
motherapy. Induction chemotherapy refers to the chemo-
therapy used before radiotherapy, which can reduce distant
metastases, reduce local and regional tumor burden, and
thereby reduce the local recurrence rate. Simultaneous radio-
therapy and chemotherapy can synchronize tumor cells, which
can not only directly kill tumor cells, but also inhibit the
sublethal damage repair of tumor cells, thereby enhancing
radiosensitization. Adjuvant chemotherapy can kill local re-
sidual tumor cells and distant metastases after radiotherapy,
prevent local recurrence and distant metastasis, and play a role
in consolidating the efficacy of radiotherapy. However, whether
chemotherapy is beneficial to improve the radiosensitivity of
patients with nasopharyngeal carcinoma remains controversial.
Some scholars believe that concurrent radiotherapy and che-
motherapy can increase the local regression rate of tumors and
improve the local control rate (DFS) and survival rate (OS).,e
results of this study show that chemotherapy is not an inde-
pendent factor influencing the radiosensitivity of NPC. ,e
reason for this inconsistency of research results may be that
different countries, regions, hospitals, and departments do not
choose chemotherapy regimens, methods, and cycles the same
way. Moreover, chemotherapy regimens include both single-
agent and combination chemotherapies. Chemotherapy
methods include induction, simultaneous, adjuvant, and a
combination of the three. ,e length of treatment and the cycle
of chemotherapy are also uneven, so it is difficult to accurately
evaluate the effect of chemotherapy on radiosensitivity.

,e results of single-factor analysis in this study showed
that AMC, albumin, hemoglobin, serum prealbumin, and
transferrin are all correlated with radiosensitivity, which is
consistent with the results of most studies. ,e results of
multivariate logistic regression analysis showed that the
nutritional index (NI) was correlated with the radiosensi-
tivity of nasopharyngeal carcinoma (P� 0.001). Moreover, as
the NI value increases, the radiosensitivity of NPC increases.
,erefore, NI can be used as a predictor of radiosensitivity in
patients with nasopharyngeal carcinoma.

6. Conclusion

,e pathological type of nasopharyngeal carcinoma is
correlated with radiosensitivity, while the pathological type
in the multivariate analysis is not an independent factor
influencing the radiosensitivity of nasopharyngeal carci-
noma. NI value increases the radiosensitivity of NPC.
,erefore, NI can be used as a predictor of radiosensitivity in
patients with nasopharyngeal carcinoma. Finally, this paper
concludes that nutritional intervention has a certain effect
on the treatment of patients with nasopharyngeal carcinoma
[19].
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[11] F. Y. Müsri, A. E. Bilici, M. K. Eryilmaz et al., “C-reactive
protein-albumin ratio’s prognostic importance in esophageal

Journal of Healthcare Engineering 9



cancer for survival,” Eurasian Journal of Medical Investigation,
vol. 4, no. 4, pp. 501–505, 2020.

[12] I. H. Musa, T. H. Musa, H. H. Musa, R. M. Balila, and
M. E. Ahmed, “Bibliometric analysis of the top 50 most-cited
articles of esophagus cancer,” Journal of Tumor, vol. 9, no. 1,
pp. 572–578, 2021.

[13] R. Ahmad, M. A. Khan, A. N. Srivastava et al., “Anticancer
potential of dietary natural products: a comprehensive re-
view,” Anti-Cancer Agents in Medicinal Chemistry, vol. 20,
no. 2, pp. 122–236, 2020.

[14] D. M. Jorge, M. Labarrere, M.W. Rodrigues, C. L. Shields, and
R. Jorge, “Simultaneous choroidal and retinal metastases from
lung carcinoma,” Retinal Cases & Brief Reports, vol. 14, no. 1,
pp. 90–95, 2020.

[15] K. Motaparthi, J. P. Kapil, and E. F. Velazquez, “Cutaneous
squamous cell carcinoma: review of the eighth edition of the
American Joint Committee on cancer staging guidelines,
prognostic factors, and histopathologic variants,” Advances in
Anatomic Pathology, vol. 24, no. 4, pp. 171–194, 2017.

[16] S. Scollon, A. K. Anglin, M. ,omas, J. T. Turner, and
K. W. Schneider, “A comprehensive review of pediatric tu-
mors and associated cancer predisposition syndromes,”
Journal of Genetic Counseling, vol. 26, no. 3, pp. 387–434,
2017.

[17] D. S. Tekcham, S. Gupta, B. R. Shrivastav, and P. K. Tiwari,
“Epigenetic downregulation of PTEN in gallbladder cancer,”
Journal of Gastrointestinal Cancer, vol. 48, no. 1, pp. 110–116,
2017.

[18] I. San-Millán and G. A. Brooks, “Reexamining cancer
metabolism: lactate production for carcinogenesis could be
the purpose and explanation of the Warburg Effect,” Carci-
nogenesis, vol. 38, no. 2, pp. 119–133, 2017.

[19] X. Ren and C. Su, “Sphingosine kinase 1 contributes to
doxorubicin resistance and glycolysis in osteosarcoma,”
Molecular Medicine Reports, vol. 22, no. 3, pp. 2183–2190,
2020.

10 Journal of Healthcare Engineering



Research Article
Enhancement of Nursing Effect in Emergency General Surgery
Based on Computer Aid

Yan Lei,1 Linxiang He,1 and Houqiang Huang 2

1Department of Emergency, Anqing First People’s Hospital of Anhui Medical University, Anqing, Anhui 246003, China
2Department of Nursing, (e Affiliated Hospital of Southwest Medical University, Luzhou, Sichuan 030699, China

Correspondence should be addressed to Houqiang Huang; huanglitogether6868@swmu.edu.cn

Received 21 December 2021; Revised 6 February 2022; Accepted 14 February 2022; Published 10 March 2022

Academic Editor: Gaurav Goyal

Copyright © 2022 Yan Lei et al.+is is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

In order to improve the nursing effect of emergency general surgery, this paper combines computer algorithms to carry out the
intelligent management of general surgery nursing, and realizes the standardization of nursing information, the electronic nursing
file, the precision of nursing workload, and the intelligentization of nursing quality control by means of informatization.+is truly
and objectively reflects the nursing operation and treatment situation, prevents the occurrence of some adverse events, and
effectively reduces the workload of nursing care. Moreover, this paper uses a standardized software design method to define the
software concept, and then conducts a detailed demand analysis of the nursing display function through detailed investigation,
class work, discussion and analysis, and comparison decision-making methods. In addition, this paper compiles the software
through strict coding standards, and finally designs test cases to test and improve the software. +rough actual case studies, it can
be seen that the computer-assisted emergency general surgery nursing method proposed in this paper has a certain progress
compared with the traditional nursing method.

1. Introduction

+e pre-examination and triage of emergency general sur-
gery is relatively mature abroad. A large number of studies
have proved the effectiveness and practicability of their
respective triage standards, and the corresponding emer-
gency triage process and path have been established for
clinical use. +e establishment of modern triage standards
began in the 1990s [1]. Countries such as the United States,
Australia, France, Canada, and the United Kingdom have
successively established unified and standardized emergency
triage procedures and standards.

+ese triage standards are all five-level triage, and pa-
tients are divided into five levels according to the degree of
criticality, of which level I is the most critical and urgent
patient, and level V is the mildest nonemergency patient.
Regarding the evaluation of the American ESI standard,
there are still some studies that indicate that the triage
standard is not perfect. Although it is based on the allocation
of emergency resources, it still has shortcomings [2]. First of

all, the sensitivity of distinguishing between various levels of
the disease is low. Almost half of the patients are classified as
Class III patients according to the allocation of emergency
resources [3]. +is makes it difficult to identify truly po-
tentially critical patients and get corresponding and ade-
quate dynamic observations. Secondly, the standard does
not have sufficient research conclusions to prove the cor-
relation between the outcome of the disease after triage and
the time of triage. Finally, the completion of triage is still
based on subjective triage. From factors such as lack of
clinical experience, human triage errors, and system defects
to triage staff’s errors in the initial clinical assessment (i.e.,
triage), it leads to serious consequences such as misdiag-
nosis, delayed treatment, unreasonable use of medical re-
sources, and increased medical costs.

Computer information technology gradually began to be
applied to hospital management in the form of a single
computer. In the early 1990s, hospitals began to introduce
computer health information systems (HIS). +e creation
and adoption of clinical decision support (CDS) system tools
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have changed the way medical professionals traditionally
manage patient health, disease data, healthcare records, and
diagnosis and treatment plans [4]. Preliminary studies have
shown that this type of medical guidance may play an
important role in patient management and triage, especially
in clinical areas such as EDs [5]. +e United States and
Canada took the lead in introducing information applica-
tions into emergency triage. With the development of the
Internet of +ings technology, some scientific research in-
stitutions have developed what is called a wireless network
disaster medical emergency response information system;
electronic LED lights are used as patient triage labels, which
replace traditional paper labels. In addition to compre-
hensive triage information, the general surgery nursing
system adds critical value alarms, scope and effectiveness
checks (such as allergy tests), and complex decision support
(such as pregnancy calculators, ESI, etc.) compared with
other triage software. Foreign information-based emergency
triage decision-making tools continue to increase; scholars
have begun to pay attention to the “high efficiency” brought
about by information technology; the reliability and effec-
tiveness of triage have also become a research hotspot. At the
same time, triage tools are not only developed in infor-
mation, but intelligent functions are gradually being
designed and developed. +e triage staff uses electronic
shunt sensors to wirelessly collect the patient’s life status,
remotely monitor the patient’s vital signs, and can be based
on the classification. +e patient location tracking provided
by the diagnosis tag allows for triage.

In order to improve the nursing effect of emergency
general surgery, this paper combines computer algorithms
to carry out the intelligent management of general surgery
nursing so as to improve the nursing effect of general surgery
and provide a reference for the further improvement of the
quality of follow-up general surgery nursing service.

2. Related Work

In the early 1970s, hospitals in the United States, Japan, and
other hospitals began to try to apply large-scale commercial
computers to hospital management, began to research and
develop hospital information systems, and established HIS
system prototypes. By the mid-1980s, nursing information
systems began to be used in some large hospitals in de-
veloped countries. With the development and maturity of
various new network information technologies, foreign
nursing-related information systems have been relatively
complete. With the strengthening of the degree of inte-
gration of hospital nursing information and hospital
management systems, all aspects of hospital nursing can be
effectively managed, and the safety of nursing behavior is
protected to a certain extent [6]. +e earliest application of
computer systems to hospital management in China began
in the early 1980s. However, due to technical limitations, it
was mainly used in stand-alone applications at that time,
such as outpatient systems, charging systems, material
management systems, financial systems, and so on. In the
mid-1990s, due to the development of local area networks
and other technologies, the nursing information system

under the wired local area network environment also began
to be applied [7]. In the late 1990s, with the maturity of
network technology, the process of hospital informatization
began to accelerate in China. In particular, after entering the
21st century, hospital information construction began to
keep up with the pace of international development, and
began to establish a digital hospital with clinical information
as the core, including the establishment of doctor work-
stations and nurse workstations [8]. In recent years, with the
wave of mobile IT sweeping the world, the traditional
medical IT field is also undergoing rapid changes. +e ap-
plication of barcode recognition, sensor control, wireless
applications, and other technologies in the nursing field has
greatly liberated the labor force, improving accuracy and
efficiency. With the help of these new technologies [9], new
breakthroughs have emerged in the development of nurses’
work. Moreover, many nursing management concepts and
ideas have ushered in the soil of application and blossomed.
For example, the overall responsibility system of nursing
system combined with the application of mobile nursing
technology solves the ambiguity and simple one-sided
problems of traditional functional nursing and improves
nursing safety [10].

In general, the nursing system is developing rapidly
toward specialization, mobility, and diversification. +e
nursing system has evolved from a single, submodule
subordinate to HIS to an integrated mobile nursing system,
that includes traditional nurse workstations, nursing med-
ical records, nursing management, and nursing care. Spe-
cialized clinical nursing information systems are being
developed for planning and nursing tasks [11]. Foreign
nursing information systems started earlier and gradually
developed and improved. +ey can integrate all electronic
records generated during patient care into an organic whole,
and can collect, store, and process patient execution in-
formation and nursing staff-related information. Forming a
closed loop of medical order and nursing quality control
[12], combined with clinical medicine and nursing profes-
sional knowledge, can analyze and research patient data,
medical order data, and nursing data, which is a better
quality service for patients in the treatment process. At
present, most domestic hospitals have implemented inpa-
tient nurse workstations, and some of the more advanced
hospitals have implemented overall nursing information
systems (including intensive care nursing systems, nursing
knowledge bases, nursing plans, and mobile nurse work-
stations) [13].

With the continuous improvement of the level of
nursing specialization, it has also promoted the development
of nursing specialties. Since the introduction of the modified
early warning score (MEWS) system in the United King-
dom, the observation and early warning of critically ill
patients in nursing work have played a very important role
[14]. +e MEWS scoring method is a very simple system for
evaluating the patient’s condition and prognosis. It scores
comprehensively according to the patient’s objective indi-
cators, such as body temperature, heart rate, respiratory rate,
systolic blood pressure, and consciousness, so that the pa-
tient’s critical condition can be scored to achieve the
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advantages of being scientific, fast, simple, and predicting
the risk of the disease [15]. At present, the MEWS scoring
method has been widely used in ICUs and the emergency
department as a tool to assess the severity or potential risk of
the disease, and provide certain early warning support for
early detection, early treatment, and early rescue of critically
ill patients [16], but it has not been promoted in the surgical
ward. At the same time, because young nurses now account
for a large proportion of the department, relatively speaking,
the identification and attention to the condition of some
critically ill patients has been weakened to a certain extent
[17]. Nowadays, with the continuous improvement of
people’s living standards and the advent of an aging society,
more and more general surgery patients are showing a trend
of aging. However, the elderly have more basic diseases,
more comorbidities, and rapid changes in their conditions.
+erefore, the relevant data of the improved MEWS score
table [18] is now being applied to general surgery wards,
which has a positive significance for the early detection of
patient condition changes and intervention, effectively im-
proving nurses’ awareness and warning of potentially crit-
ically ill patients and preventing accidents.

3. Computer-Aided Emergency General Surgery
Nursing System

+e hospital’s intelligent nursing display system is a business
system that applies and serves the internal use of the Arab
League Central Hospital. At the same time, the hospital also
uses the intelligent nursing display system as an important
means and tool to promote the improvement of nursing
management. From the perspective of the development of
medical informatization, the construction of nursing
informatization is gradually developing toward mobile,
intelligent, and wearable models. +e mobile nursing in-
formation system uses mobile devices such as tablet com-
puters, PDAs, smart phones, and other portable mobile
devices to collect and distribute data. It also includes the use
of large-screen display devices for data display and push.
+is can effectively help medical staff to grasp patient di-
agnosis and treatment information in a dynamic, compre-
hensive, and timely manner, scientifically arrange and
execute diagnosis and treatment and nursing plans so as to
solve the query, and enter vital signs data and medical care
data by medical staff anytime and anywhere. Moreover, it
helps hospitals realize a patient-centered service concept and
a quality-centered management model. +e development of
the hospital’s intelligent nursing display system can enable
nurses to perform medical behaviors in clinical nursing
work, such as fluid infusion, physical sign collection, intake
and output, treatment execution, daily care, etc., to follow
the patient to complete the collection work at the bedside.
Moreover, the application of mobile nursing information
technology rationally optimizes the original work flow,
thereby improving the efficiency and the quality of nursing
work, meeting the management requirements of high-
quality nursing, and handling various emergencies (such as
crisis values) in a timely and accurate manner.

(1) Comprehensive nursing information integration: It
connects various business application systems in the hospital
through the hospital data integration platform. Moreover, it
integrates multiple systems such as clinical nursing, nursing
management, mobile nursing, intensive care, medical order
system, inspection, cost accounting, and material manage-
ment. In addition, it collects relevant data and incorporates
it into the clinical data center to form a data warehouse for
the main body of nursing information, which solves the
problems of repeated data entry and data inconsistency in
multiple systems, and displays it on demand after pro-
cessing. (2) Automatic generation of nursing plan: It is a
predefined nursing plan knowledge base, and intelligently
formulates nursing plans based on doctors’ orders, nursing
evaluation results, special physical signs, and patient con-
ditions, and displays the patient’s nursing plan dynamically
in real time with a graphical interface. (3) Intelligent re-
minder of emergencies: +e system can remind various
problems in nursing work in real time, and intelligently,
such as drug allergy and drug contraindications, and
promptly remind emergency events such as crisis value to
avoid medical errors. (4) Multi-level information display:
+e system can use electronic whiteboards, handheld ter-
minals, tablet computers, electronic large screens, and other
intelligent terminal devices to display corresponding in-
formation to doctors, responsible nurses, head nurses, and
nursing department managers as needed to meet the in-
formation needs of people at different levels.

+e hospital’s intelligent nursing display system should
combine the development needs of the hospital’s clinical
business, adhere to the demand-led approach, refer to the
best practices of domestic and foreign industry informati-
zation, and explore the informatization development model
with low cost, good results, and outstanding highlights. It is
necessary to gradually promote the hospital’s information
planning and construction in clinical diagnosis and treat-
ment, medical quality control, operation management, de-
cision analysis and other related aspects, and introduce
scientific, professional, and refined management methods
and means to drive the hospital’s management innovation
and service innovation. At the same time, it is necessary to
realize the standardization of the management process, the
networking of work communication, the electronicization of
documents and materials, the sharing of knowledge and
experience, and the openness of public welfare information
so as to realize the new work pattern of “orderly manage-
ment, free communication, and perfect service” in the
hospital. At present, nursing information management
systems and mobile clinical information systems based on
mobile nursing work, electronic nursing documents, and
labeling of nursing items have been put into use in many
large- and medium-sized hospitals in China. +e hospital
intelligent nursing display system is a part of the nursing
system, and the overall goal of the system is to promote the
improvement of the hospital’s nursing quality capabilities.
With the least participation of the nursing staff, it can
provide the nursing staff with the greatest help, or assist the
nursing staff to achieve the following functions: (1) It can
realize the automatic check of drugs and patients to avoid
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medical errors; (2) it can greatly reduce the workload of
nursing and reduce the work intensity of nurses; (3) it can
improve the efficiency and quality of nursing, and improve
the level of nursing service; (4) it standardizes the clinical
medical care process and improves the hospital’s clinical
medical care management level; (5) it provides medical and
nursing staff message reminders to provide faster nursing
assistance for nursing work; (6) it realizes patient review and
provides comparison of average admission data for nursing
management; (7) it implements a high-quality nursing in-
formation technology support platform to ensure that
medical staff can communicate with each other anytime and
anywhere; (8) it establishes a fair assessment mechanism to
increase the enthusiasm of nursing staff. In general, the
construction of the hospital’s intelligent nursing display
system will bring brand-new changes to nursing work,
optimize the nursing workflow, and provide patients with
better nursing services.

+e conceptual model design is actually the realization
process of the conceptual model. +e conceptual model is an
abstraction of the real world, i.e., it artificially processes
actual people, objects, things, and concepts, extracts the
necessary characteristics needed to build the system, ignores
some nonessential details, and accurately describes these
characteristics with various concepts.

+e above is a detailed description and research of each
functional module in the community intelligent remote
monitoring system. Based on the analysis and abstraction of
system developers, end users, and customers, it is concluded
that the community intelligent remote monitoring system
should include six use cases including physiological pa-
rameter monitoring, alarm information processing, nursing,
information query, information management, and data
interface. Figure 1 is the UML use case diagram of the
system.

With reference to the above-detailed analysis of each use
case of the system, we gradually refine the data objects of this
part of the system, design a partial conceptual model, and
determine the relationship between them. +e partial con-
ceptual model of the system is shown in Figure 2.

+e partial conceptual model of the system is mainly
composed of the client’s basic information object, the client’s
relative information object, the doctor’s information object,
and the client’s multi-physiological parameter object. +e
numbers on the relationship line indicate the corresponding
relationship between the data objects. For example, there is a
one-to-many relationship between basic customer infor-
mation and multiple physiological parameter data, i.e., a
customer object contains multiple physiological parameter
information. +rough the detailed design of the partial
conceptual structure, the relationship between the data
objects is truly reflected, and the foundation for the sub-
sequent logical model design is laid.

+e system hardware framework is shown in Figure 3
below. STM32 is used as the main processor, and the internal
running program drives the Wi-Fi chip to send and receive
data.

+e driver framework of 88W8686 is shown in
Figure 4 below, where the host driver (hereafter referred
to as the Host Driver) is responsible for communicating
with the firmware in 88W8686 (hereafter referred to as the
Firmware), where Firmware is a program running in the
Wi-Fi SoC chip. After the system is powered on, the
processor downloads it to the Wi-Fi chip, and then the
firmware can run in the SoC. Based on the ARM CPU,
MAC, baseband module, radio frequency module, and
hardware interface inside the SoC, functions such as
hardware interface control, data service, 802.11 MAC
layer management, and hardware control are imple-
mented. +ere are two channels between the Host Driver
and the Firmware: data channel and command channel.
+e data channel is used to transmit data to be sent
and received, and the command channel is used to
transmit control commands. +e Host Driver sends the
standard 802.3 frame to the WLAN Firmware in the SoC,
and the WLAN Firmware processes it as an 802.11 frame
and then sends it out wirelessly. After the WLAN
Firmware receives the 802.11 frame, it converts it into an
802.3 frame, and then sends it to the Host Driver through
the data channel.
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System
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Alarm information
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Member of
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staff Doctors
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Figure 1: +e use case diagram of a computer-aided emergency general surgery nursing system.
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4. Analysis of Nursing Effect in Emergency
General Surgery Based on Computer Aid

We select the emergency general surgery inpatients admitted
to the emergency department of this hospital from June 2019
to December 2020 as the research sample. According to the
method of random allocation, they are divided into the
experimental group and the control group. Among them, the
control group used traditional general surgical nursing
methods, and the experimental group used the intelligent
computer-aided nursing system constructed in this paper. In
addition, other intervention methods are the same. On this
basis, we collect relevant data for comparative analysis.

Risk management for patients: Medical staff need to
strengthen the management of neurosurgery emer-
gency, surgery, elderly and critical patients, and use bed
guards for patients with inconvenient mobility to
prevent patients from falling from beds and other
injuries. +erefore, the floor should be kept dry,
handrails should be added to the bathroom, related
warning signs should be present in wet areas, and the
wheels, brakes, and guardrails of the patient’s bed
should be checked regularly. +e nurse’s shift needs to
be 15minutes in advance, and the content of the shift at
the bedside must be effectively verified. For patients
with more serious illnesses, the nursing staff need to
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Figure 3: Wi-Fi system hardware block diagram.
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Figure 2: Partial conceptual model diagram.
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strengthen communication with their families and
provide relevant psychological counseling.
Risk management for nurses: It is necessary to
strengthen professional training and risk management
awareness of nurses so as to effectively improve the
quality of nursing work. At the same time, it is also
necessary to strengthen the communication skills of
nurses to promote a more harmonious relationship
between the doctors and the patients. Hospital units
can regularly organize nurses to conduct neurosurgery
technical training and theoretical learning so as to
improve the proficiency of nurses in nursing opera-
tions. At the same time, it is also necessary to
strengthen the nursing level, communication level, and
drug use methods of the nursing staff to improve the
quality of nursing work. In addition, it is necessary to
organize nurses to conduct academic exchange meet-
ings on a regular basis to realize the sharing of in-
formation resources. For nursing staff with low
qualifications, guidance and supervision need to be
strengthened.
Environmental risk management: +e environment of
the nephrology ward needs to be kept clean and
comfortable so as to create a comfortable and quiet
atmosphere for patients to recuperate. It is necessary to
effectively implement the ward visiting system to
prevent patients from being disturbed in their recu-
peration. At the same time, the environment needs to
be disinfected to prevent infections in patients.
Risk management for the pipeline: Patients in the
Department of Nephrology generally have more

catheters indwelled, and the main purpose is to observe
the patient’s condition. +erefore, the catheter needs to
be kept unobstructed, and a fixing device should be
added to prevent the catheter from twisting and
pulling. At the same time, it is also necessary to sterilize
the pipelines to strengthen the operational hygiene
awareness of the medical staff and prevent patients
from becoming infected. In addition, the indwelling
time of the catheter needs to be communicated with the
physician to prevent infection caused by excessive
indwelling time.
Risk management for emergency treatment: It is nec-
essary to carry out effective and reasonable treatment of
emergency plans for intravenous extravasation of
special drugs, emergency plans for blockages, emer-
gency plans for pressure sore prevention, emergency
plans for cross-infection, and emergency plans for
power outages and water cuts. At the same time, it is
necessary to carry out relevant emergency drills to
improve the emergency awareness of nurses,
strengthen the awareness and understanding of
emergency handling, improve proficiency, and effec-
tively guarantee the quality of emergency work. On this
basis, the effects of computer-aided care in emergency
general surgery are calculated, and the results are
shown in Tables 1–4.

It can be seen from the above research that the
computer-assisted emergency general surgery nursing
method proposed in this paper has a certain progress
compared with the traditional nursing method. +erefore,
the system of this paper can be used as an auxiliary
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Figure 4: Hierarchical structure of the driver.
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Table 1: +e incidence of adverse nursing events in emergency general surgery.

No Control group (%) Test group (%)
1 8.65 1.85
2 7.19 1.95
3 4.59 0.69
4 5.53 0.18
5 4.52 1.21
6 4.37 1.94
7 4.12 1.12
8 3.85 1.16
9 8.60 0.86
10 6.48 1.15
11 6.66 0.23
12 2.32 0.44
13 4.88 0.55
14 8.64 0.70
15 6.38 1.46
16 4.96 0.87
17 4.33 1.91
18 4.18 0.18
19 5.36 1.19
20 5.37 0.71
21 8.27 0.59
22 7.43 0.55
23 1.99 0.67
24 1.76 0.82
25 8.89 0.95
26 4.13 0.09
27 2.48 0.92
28 1.23 0.50
29 8.93 1.03
30 3.68 0.69
31 4.88 1.44
32 2.81 0.02
33 4.49 1.83
34 5.21 0.19
35 6.80 0.95
36 2.48 1.93
37 1.65 1.08
38 1.75 0.30
39 3.84 1.96
40 7.04 0.39

Table 2: Completion rate of nursing measures in emergency general surgery.

No Control group (%) Test group (%)
1 91.62 97.63
2 93.00 97.41
3 90.16 97.55
4 91.71 95.28
5 87.09 98.68
6 85.70 94.09
7 90.84 97.15
8 93.92 94.28
9 91.50 99.73
10 92.53 99.86
11 92.20 98.95
12 91.87 99.17
13 93.63 94.09
14 87.97 94.17
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Table 2: Continued.

No Control group (%) Test group (%)
15 89.87 95.64
16 93.03 98.29
17 87.92 96.48
18 92.55 98.97
19 87.01 94.80
20 90.12 98.38
21 87.74 95.22
22 91.66 95.60
23 88.53 97.18
24 85.45 97.62
25 91.95 99.01
26 92.94 98.35
27 93.08 96.24
28 91.15 97.40
29 91.17 96.33
30 92.75 98.01
31 86.31 95.10
32 93.32 97.56
33 90.18 99.63
34 86.24 94.79
35 91.82 95.74
36 89.92 99.89
37 91.85 96.86
38 92.30 98.03
39 86.73 96.78
40 85.82 98.97

Table 3: Satisfaction of nursing patients in emergency general surgery.

No Control group Test group
1 85.25 97.01
2 87.16 95.48
3 91.70 96.21
4 91.45 97.19
5 89.23 95.81
6 88.01 99.25
7 90.95 97.98
8 86.91 98.23
9 92.00 95.42
10 90.84 96.11
11 90.92 94.37
12 89.72 98.44
13 89.00 95.28
14 93.77 97.07
15 87.06 99.53
16 90.50 96.02
17 89.61 98.14
18 86.90 96.08
19 88.03 97.30
20 93.46 98.61
21 88.23 96.53
22 89.37 95.09
23 90.74 94.20
24 93.31 95.80
25 88.82 97.24
26 92.22 98.09
27 85.41 98.64
28 88.65 95.41
29 86.01 94.26
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Table 3: Continued.

No Control group Test group
30 86.89 97.41
31 90.92 99.31
32 92.19 95.97
33 88.39 94.12
34 88.36 94.53
35 91.69 96.81
36 88.05 94.74
37 87.41 95.87
38 91.92 97.40
39 88.38 99.16
40 87.39 96.03

Table 4: Satisfaction of nursing doctors in emergency general surgery.

No Control group Test group
1 88.73 99.45
2 91.34 98.13
3 93.17 95.84
4 85.37 97.08
5 90.13 99.26
6 90.88 96.20
7 85.85 96.44
8 87.20 94.51
9 93.99 94.16
10 89.62 94.32
11 86.57 96.86
12 85.70 98.96
13 92.24 98.31
14 85.20 96.58
15 90.66 99.41
16 86.49 98.67
17 85.85 94.24
18 91.47 96.99
19 91.14 97.08
20 89.02 98.82
21 90.77 96.31
22 91.00 96.47
23 86.50 95.03
24 92.37 99.07
25 85.33 94.56
26 91.63 99.81
27 91.78 95.45
28 93.70 98.45
29 93.26 97.52
30 92.14 99.32
31 87.36 97.11
32 91.61 94.32
33 86.81 99.69
34 92.36 98.10
35 93.77 96.20
36 88.34 99.17
37 86.02 95.20
38 92.72 98.94
39 86.68 95.87
40 91.32 98.07
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nursing system in the follow-up hospital emergency
general surgery nursing to improve the nursing effect of
emergency general surgery.

5. Conclusion

Emergency Department of General Surgery is a very im-
portant department, which is highly specialized and involves
many types of diseases. In addition, the condition of some
patients with craniocerebral trauma changes rapidly and the
onset is more rapid; thus, medical personnel are more re-
quired to have skilled emergency handling capabilities and
operational skills. +e professional nature and the impor-
tance of the departments also determine the trend of nurses’
high work intensity and workload. Under this highly
stressful working state, the occurrence of medical care risks
is also increasing. +erefore, nurses need to strengthen the
analysis and management of risk factors in nursing work so
as to prevent risk events. At the same time, hospital units
also need to combine the items complained by patients and
medical disputes, strengthen in-depth analysis and inves-
tigation of these events, understand and recognize the in-
formation content related to risk events, and evaluate the
consequences of them so as to summarize the factors as-
sociated with risk events. In order to improve the nursing
effect of emergency general surgery, this paper combines
computer algorithms to carry out the intelligent manage-
ment of general surgery nursing so as to improve the nursing
effect of general surgery. +rough actual case studies, it can
be seen that the computer-assisted emergency general
surgery nursing method proposed in this paper has a certain
progress compared with the traditional nursing method.

Data Availability

+e data used to support the findings of this study are
available from the corresponding author upon request.
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Background. *is paper aims to investigate the correlation between high mobility group protein-1 (HMG-b1), antioxidant enzyme-1
(paraoxon-1, PON-1), monocyte chemoattractant protein-1 (monocyte chemoattractant protein-1,MCP-1), P. gingivalis, andMSAF.
Materials and Methods. *e total sample size comprised of 73 cases in both groups. *ese patients were further subdivided into 2
groups: the MSAF group and the control group. 38 women were in the MSAF group and 35 women with term amniotic fluid serum
were in the control group. *e MSAF group was selected as a full-term singleton amniotic fluid fecal infection group. Clinical data
were collected, and specimens were collected. Fecal staining of amniotic fluid and full-term amniotic fluid removes the placenta and
umbilical cord blood. *e expression of HMGB1 in the placenta was observed by immune-histochemical staining of MSAF and
control groups. *e content of PON-1 in cord blood was determined by ELISA. Results. Correlation between maternal and neonatal
clinical data andMSAF was done; MSAF group mean gestational age was 41.38± 1.40weeks; control groupmean gestational age was
39.20± 1.24weeks.*is study found no correlation between the birth weight, maternal age, sex, first/transmaternal, hyperthyroidism,
hypothyroidism, and anemia between the MSAF and control group with nonsignificant P value (P> 0.05). However, the fatal age,
gestational diabetes, gestational hypertension, umbilical cord abnormalities, placental abnormalities, and neonatal asphyxia factors
were statistically different with a significant P value of <0.05 between both groups. HMGB1 and Periodontal P. gingivalis are mostly
expressed in placental trophoblast, vascular endothelial cells, and amniotic epithelial and interstitial cells. After HE staining of 72
placentas by HE inMSAF and control, 6 had acute chorioamnionitis (5.1 control), 32 had chronic (23.9), 35 had abnormal placentas,
and three inMSAF had chorionic columnarmetaplasia. In immune-histochemistry experiments, the HMGB1 expression intensity of
placental tissue was higher in theMSAF group (P< 0.05); however, the level of PON-1 was lower in the MSAF group as compared to
the controls (P< 0.05). Conclusions. Gestational age and placental abnormalities are clinical high-risk factors for MSAF. HMGB1,
PON-1, MCP-1, and Periodontal P. gingivalis may be involved in the development of MSAF, suggesting an oxidative/antioxidant
imbalance with inflammation, and may be one of the mechanisms for MSAF development.

1. Introduction

In recent years, the birth rate of high-risk pregnant women
and critical newborns has been increasing, and the perinatal
period of pregnant women has become the focus of attention.

Clinically, theMSAF is defined as follows: when stimulated by
a variety of causes, it makes fetal intestinal peristalsis, anal
sphincter tension decreases, fetal meconium with intestinal
peristalsis into the amniotic fluid, originally bright, and
translucent amniotic fluid presents different degrees of
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turbidity, thick, and with the degree of difference, color can
appear light green to dark brown change [1, 2]. *e theory of
the cause and mechanism of MSAF is not unified. At present,
there are theories of fetal maturity and umbilical cord ex-
trusion at birth, as well as the theory of fetal intrauterine
distress put forward by many scholars. Meconium-stained
amniotic fluid (MSAF) occurs when there is a passage of the
fetal colonic contents into the amniotic cavity. *e frequency
of this condition increases as a function of gestational age.*e
frequency of MSAF ranges from 5% to 20% [3].

*e presence of meconium predisposes to meconium
aspiration syndrome (MAS) which only occurs in 5% of all
neonates born to mothers with MSAF. MSAF is a risk factor
for clinical chorioamnionitis, neonatal hypoxic-ischemic
encephalopathy, neonatal sepsis, seizures, and cerebral palsy.
*erefore, the presence of MSAF is considered a warning
sign by obstetricians, even though most neonates do not
have evidence of hypoxia or metabolic academia [4]. MSAF
can lead to complications such as intrauterine hypoxia and
neonatal asphyxia; due to continuous hypoxia of irreversible
damage to brain nerves and other organs, such as meconium
inhalation syndrome (meconium aspiration syndrome,
MAS), hypoxia and ischemic encephalopathy, etc., can be
life-threatening when severe [4]. Wu Meiyan’s [5] study
pointed out that the amniotic fluid fecal infection is more
prone to meconium inhalation syndrome, which further
revealed that it is more prone to poor prognosis in new-
borns. At present, few related studies of MSAF and intra-
uterine inflammation have been reported. *e etiology and
pathogenesis of MSAF have not been clarified, and in-
creasing attention has been paid to the search for MSAF
markers. *rough studies of the placenta and umbilical cord
blood-related problems, the correlation between intrauter-
ine inflammation and amniotic fluid fecal infection is of
certain research value and significance.

Studies have pointed out that [6] MSAF patients had a
chorionic amnionitis (chorioamnionitis, CA) probability of
more than 50% associated with intrauterine infection. CA is
one of the risk factors of intrauterine infection, andmicrobes
entering the amniotic cavity may cause MSAF, while in-
flammation of the placenta may cause MSAF. Placental
lesions can be classified into acute and chronic placental
lesions. Acute lesions are mostly related to infection, and
chronic placental lesions could be caused by bacteria, vi-
ruses, environmental pollution, and other related factors. In
Chen Lifen et al. [7], the length of MSAF was found to be
extremely closely related to placental lesions. Some re-
searchers believe that intrauterine inflammation is not re-
lated to MSAF, so there is some controversy. In clinical
work, intrauterine inflammation can be attributed to pla-
cental inflammation, umbilical cord inflammation, and fetal
membrane inflammation. Studying its interlocality with
MSAF can further investigate the occurrence mechanism of
MSAF development.

HMGB1, PON-1, MCP-1, and Periodontal P. gingivalis
are inflammatory factors studied associated with MSAF. All
these factors have been involved in the occurrence of in-
flammation, related to oxidative damage mechanism;

however, very less studies and reports are conducted in this
regard.

HMGB1, one member of the Alertin family, induces the
occurrence of an inflammatory response or the repair of
stress trauma to initiate host defense. Relevant studies have
found that the generation and release of cytokines can
change the signaling regulation inside and outside the cell,
thus leading to the occurrence of inflammation and the
repair after stimulation [8]. Qiu Xiaoyuan [9] believed that
increased levels of HMGB1 expression can aggravate the
inflammatory response in the placenta. When the body
encounters an infection, HMGB1 can be secreted by im-
mune cells. *e signaling pathway is initiated by triggering
an inflammatory response by binding to the Toll-like re-
ceptor 4 (Toll-like receptor 4, TLR4), as well as to the late
glycosylation end-product receptor (Receptor for advanced
glycation end products, RAGE).

PON-1 is a member of the antioxidant enzyme family
with anti-inflammatory effects, associated with antioxidative
stress and with the pathogenesis of numerous diseases. *e
amount of PON-1 at the site of expression is reduced,
causing an oxidative stress response, leading to the occur-
rence of inflammation [10].

MCP-1 is a chemokine with chemotactic monocytes,
macrophages, and T lymphocytes, involved in the inflam-
matory response, associated with apoptosis, the occurrence
and progression of pregnancy diseases, and premature fetal
membrane rupture.

Periodontitis in pregnancy should not be confused with
pregnancy gingivitis. Pregnancy gingivitis is a common,
reversible condition of gingival inflammation associated
with high levels of estrogen and blooms of microbial species
such as P. gingivalis. In periodontitis, the modification of the
microbial composition is unrelated to pregnancy status or
pregnancy hormones. When good oral hygiene practices are
implemented, pregnancy gingivitis resolves within a few
months of birth with no permanent changes in CAL. *e
presence of microbial invasion of the amniotic cavity by
P. gingivalis could indicate a role for periodontal pathogenic
bacteria in pregnant women with a diagnosis of threatened
premature labor.

In this study, clinical risk factors of MSAF were analyzed
by maternal and neonatal clinical data. *e basic aim of the
study was to explore the correlation of HMGB1, PON-1,
MCP-1, and P. gingivalis with MSAF.

2. Materials and Methods

2.1. Collection of Clinical Data Specimens and Data.
Clinical case data of amniotic fluid fecal-stained newborn
and normal newborns born were collected from the Affili-
ated Hospital of Yanbian University.

Placenta and cord blood from the term women with an
MSAF collection were set as MSAF groups, while women
with term amniotic fluid collection were treated as control
groups. Placental pathology was examined by HE staining,
HMGB1 expression levels in placental tissue were measured
by immunohistochemistry, PON-1 content in cord blood
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was measured by ELISA, and MCP-1 content in cord blood
was determined by flow cytometry.

Specimen collection has been discussed by the Ethics
Committee of Affiliated Hospital, Yanbian University to
collect placenta and cord blood stained with term amniotic
fluid stool delivered from January 2018 to December 2019.
*e total sample size was comprised of 73 subjects, 38
women in the MSAF group, and 35 women with term
amniotic fluid serum in the control group. After specimen
collection, all the placentae were stained with HE.

Placental collection method and storage: after the de-
livery of the maternal placenta, the placenta was extracted
and fetal membrane tissue of about 3 cm× 4cmwas collected.
A 4% formaldehyde solution was taken for sealing and
fixation. Paraffin and wax blocks were sectioned, 4 pieces
with each cut thickness of 4–6 μm, then sealed, and dried.

Process of umbilical cord blood collection: after delivery
of the newborn, before breaking the umbilical cord from the
mother, the umbilical cord was cut, and 5ml of the blood
from the lateral umbilical vein was collected with a pro-
coagulation tube. After centrifugation and centrifugation,
the upper serum was collected, recorded with specimen
information and numbers, and stored in the-80 °C
refrigerator.

2.2. Degree of MSAF and Diagnostic Criteria of CAM

2.2.1. :e Standard of MSAF. Clinically, the amniotic fluid
dung dye can be divided into 3°, from light to heavy and
further, I degree, II degree, and III degree. I degree: light
green, thin quality, and no faecium residue. Degree II : dark
green, yellow-green, and relatively thick quality. Degree III :
brown, dark yellow, thick, small amount, and visible
granular meconium [11]. All the MSAF groups were stained
with measured feces in this experiment.

2.2.2. :e Diagnostic Criteria for CA. CA is further divided
into acute and chronic chorioamnionitis. Acute cho-
rioamnionitis could have neutrophils in the villus connective
tissue, amniotic membrane, or chorionic plates. In chronic
chorioamnionitis, lymphocytes infiltrate in the chorionic
trophoblast and chorionic amniotic connective tissue [12].

2.2.3. Main Instrument, Equipment, and Reagents. *emain
instrument, equipment, and reagents used in the study have
been mentioned in Table 1.

2.2.4. Reagent. Cell Analysis Kit. High-throughput liquid-
phase protein quantification reagent of human CXCL8/IL-8,
CCL5/RANTESCXCL9/MIQ, CCL2/MCP-1, CXCL10/IP-
1 cells: Becton, Dickinson, and Company.

Epidemiological histochemical experimental reagents:

(1) Rabbit anti-human HMGB1 clonal antibody: Cell
Signaling Technology reagent agent

(2) DAB Kit: Abcam Reagent, Inc.

(3) PV9000 Kit: Abcam Kit Company, containing re-
agent 1: endogenous peroxidase blocker; reagent 2:
reaction enhancer; Kit 3: HRP-enhanced goat anti-
mouse/rabbit IgG polymer

ELISA Experimental Reagent. PON1 Quantitative ELISA
Kit : Shanghai Enzyme Union Biotechnology Co., Ltd. *e
ELISA experimental reagents have been depicted in Table 2.

2.3. Experimental Methods

2.3.1. Detection Steps of the Flow Cell Assay

(1) Clean the flow cytometry to ensure the normal
function of each instrument detection channel.

(2) Prepare standard solution and dilution: take 4ml
standard dilution and freeze ophil dried to mix with
the test tube, which is the original liquid, and rest for
10min. Nine standard tubes were set and one was
blank, and the standards were subjected to pro-
portional fold dilutions and added to 10 tubes and
labeled S1–S 10. First take 300 ul from the raw liquid
into the S1 tube, mix; then move from the S1 tube to
300 ul, and so on, until youmove to the S10 tube.*e
dilution ratio and corresponding concentrations are
shown in Table 3.

(3) Prepare capture microsphere suspension: IP-10
microsphere suspension was added for 1010 ul to
MCB tube, the supernatant was centrifuged for
5min, and serum was collected. Resuspension and
incubation were done in light at room temperature
for 20min.

(4) Take serum which has to be measured and further
added to the tube for the test; microsphere sus-
pension was added to standard products and serum
samples to be measured and incubated for 3h at
room temperature

(5) Washing: add washing buffer for 1ml to each tube,
and the supernatant was discarded. A 300 ul
resuspension microball was added to each tube.

(6) *e final standards and samples are analyzed for
statistical data.

2.3.2. ELISA Method

(1) Sample serum: -80 °C, dissolved at room tempera-
ture, with shaking.

(2) Standard product and number: take standard
product reagent, prepare 10 standard holes, and
mark S1–S10. *e same concentration was added to
each two adjacent pore droplets such as S1, S2, and
50 μl, with concentrations of 120, 80, 40, 20, and
10 nmol/mL, respectively.

(3) Set blank holes and additional samples: set as B1 and
B2, except for blank holes; add 50 μl sample to each
sample hole to be tested.

(4) HRP: add 50 μl of labeling reagent to each well.
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(5) Incubation: after gently shaking, the plate membrane
was sealed and incubated in a 37°C incubator for
1 hour.

(6) Flushing: get rid of the liquid in the hole, fill with
washing liquid, repeatedly wash and pat dry, and
repeat 5 times in this way.

(7) Color display with the color developer: add color
developer A, B50 μl, 37°C incubators in each well to
avoid light for 10minutes.

(8) Color termination: gently for 50 μl, in each well.
(9) OD value of each well by computer.

2.4.:eHMGB1 Immunohistochemical StainingResultsWere
Determined. HE staining mainly observed the morphology
and pathological changes of the placenta and fetal mem-
brane. In the placenta, HMGB1 is mainly localized in

placental trophoblast, vascular endothelial cells as well as
amniotic epithelial and stromal cells. *e nucleus is positive
in blue, and the cytoplasm is brown; negative if the nucleus,
cytoplasm, or membrane is shown in blue[13]. Color in-
tensity: *e positive intensity of positive cells in each slice
was 0 colorless, 1 pale yellow, 2 brown, and 3 dark brown.
*e average of positive cells: the percentage of positive cells
was 0, positive cell <25% 1,25%–50% 2,> 50% was 3; the sum
of positive cells and color intensity: 0–1; 2–3 (+); 4–5 (++),
and 6 (+++).

2.5. Statistical Methods. All of the data were analyzed using
SPSS 26.0 statistical software. Study data were analyzed using
an independent sample t-test, grade data were analyzed
using the nonparametric test, and P< 0.05 was statistically
significant. Risk factors analysis was performed using logistic
regression analysis.

Table 2: PON1 quantitative ELISA kit components.

Intracellular kit reagent
1 Instructions Sample dilution: 1 bottle (6ml)
Seal plate film is 2 sheets Color A and B 1 bottle each (6ml)
*e plate was coated with 96-well plates Termination solution: 1 bottle (6ml)
Standard product (concentration of 120, 80, 40, 20, and 10 nmol/mL, respectively) 5 bottles
(2ml)

Concentrate the detergent for 1 bottle
(25ml)

Enzyme labeling reagent 1 bottle (6ml)

Table 1: Instrument name and manufacturer.

Instrument name Manufacturer
1 Leica automatic slicer Leica, Germany
2 PHY-III pathological tissue bleaching oven Shanghai Changchang Electronics Co., Ltd.
3 Electrothermal constant temperature incubator Shanghai Yuejin photochemical instrument Factory
4 Digital imaging equipment Digital imaging equipment
5 Micro oscillator Xishan Jincheng Instrument Factory
6 Foshan Zhiguang instrument Factory Foshan Zhiguang Instrument Factory
7 Ultrapure water machine Shanghai Yuejin photochemical instrument Factory
8 - 80°C refrigerator Zhongke Meiling company
9 Table type low speed refrigerated multitube centrifuge Shanghai Anting Scientific Instrument Factory
10 Micropipette Mettler Toledo Instruments Co., Ltd.
11 BioTek reader Biotec instruments
12 Incubator Shanghai Xinmiao Medical Instrument Co., Ltd.
13 Eppendorf micro sampler Eppendorf Germany
14 Flow cytometry Beckton, Dickinson

Table 3: List of corresponding concentrations and dilution ratio of standard tubes.

Standard tube number Corresponding concentration (pg/ml) Dilution fold ratio
S1 (blank control) 0 0
S2 10 1 : 256
S3 20 1 :128
S4 40 1 : 64
S5 80 1 : 32
S6 156 1 :16
S7 312.5 1 : 8
S8 625 1 : 4
S9 1250 1 : 2
S10 2500 1 :1
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3. Results

3.1. Comparison of Clinical Data between the MSAF and
Control Groups. *e total sample size comprised of 73
subjects. In the MSAF group, there were a total of 38
subjects, 22 men, 16 females, with the mean gestational age
being 41.38± 1.40 weeks, and the control group was com-
prised of a total of 33 subjects, 19 men, 16 females, with the
mean gestational age being 39.20± 1.24 weeks. *e gender,
birth weight, maternal age, initial/transmaternal, and ges-
tational history were nonsignificant between both the groups
(P> 0.05). However, gestational age, gestational diabetes,
gestational hypertension, umbilical cord abnormalities,
placental abnormalities, and neonatal asphyxia were sig-
nificant between the groups (P< 0.05), shown in Table 4.

Logistic regression analysis of the risk factor analysis in
the MSAF group and gestational age and placental abnor-
malities were high-risk factors for amniotic fluid fecal
staining, with OR being 2.639 (95%CI:1.646–4.231) and
4.506 (95%CI:1.034–19.631), respectively, and positively
related (Table 5).

3.2. Comparison of HMGB1 Expression and PON1, MCP-1,
and P. gingivalis Content between the MSAF Group and
the Controls

3.2.1. HMGB1 Expression in the Placental Tissues of Both the
MSAF and Control Groups. HMGB1 is mostly expressed in
placental trophoblast, vascular endothelial cells, and am-
niotic epithelial and interstitial cells. *e expression in-
tensity of HMGB1 in the MSAF group was higher than in
control tissues and was statistically significant (P< 0.05) as
shown in Figures 1 and 2 and Table 6.

3.2.2. Comparison of Umbilical Cord Blood PON1 Content in
the MSAF and Control Groups. Cord blood PON1 content
in the MSAF group was 80.40± 24.67 nmol/mL and in the
control group was statistically significant (P< 0.001) as
shown in Table 7.

3.2.3. Comparison of MCP-1 Plots and Content of Cord Blood
in MSAF and Control Groups. Cord blood MCP-1 content
was 271.10 (174.35–326.62) pg/mL, and the control was
104.89 (50.15–184.19) pg/mL, which was statistically sig-
nificant (P< 0.001), shown in Figures 3 and 4 and Table 8.

3.3. Results of Placental HE Staining in Both the MSAF and
Control Groups. After HE staining of 72 placentas, six had
acute chorionic amnionitis (5 in MSAF, 1 in control), 32 had
chronic chorioamnionitis (23 in MSAF, 9 in controls), 5 had
nonabnormal placentas, and three in MSAF had chorionic
amniotic columnar metaplasia (Figures 5-8).

4. Discussion

MSAF refers to the fact that when the fetal fetus is stimulated
differently in utero, the intrauterine fetal intestinal peristalsis

is enhanced, and when the anal sphincter is relaxed and the
meconium is discharged into the amniotic fluid, this makes
the amniotic fluid brown and yellow-green and then be-
comes cloudy and thick [14]. Fetal hypoxia causes intestinal
peristalsis, the relaxation of the anal sphincter, and the
release of meconium in the amniotic fluid. Meconium can
also be sucked out in the first breath at birth, with studies
suggesting that meconium induced direct alveolar damage
through inflammatory responses and damaged lung pa-
renchyma and endothelial cells and that 3% to 12% of infants
born with MSAF would develop MAS, characterized by
characteristic X-ray plaque shadows and respiratory distress
and often exacerbated by pulmonary hypertension [15]. By
collecting clinical data from pregnant mothers and new-
borns, this study found no difference between gender, birth
weight, maternal age, maternal age, and maternal and
gestational history, but gestational age, gestational diabetes,
gestational hypertension, umbilical cord abnormalities,
placental abnormalities, and neonatal asphyxia were stati-
cally significant. *e gestational age and placental abnor-
malities were risk factors in the MSAF group and showed a
positive correlation, indicating that the greater the gesta-
tional age, the more likely to develop MSAF. Lu Shaoxia
et al.’s [1] study pointed out that simple amniotic fluid dung
infection may not cause fetal distress. In 276 pregnant
women with MSAF, the gestational week was found to be a
high-risk factor for MSAF, with the incidence of pregnant
women over 40weeks, significantly greater than 38weeks.
Wang Li et al.’s [16] study showed that pregnant mothers
had a higher incidence of gestational diabetes and pre-
eclampsia in the MSAF group than in the normal group.
MSAF can cause intrauterine oxygen and chronic hypoxia in
the newborn and can cause different damage to the respi-
ratory, circulation, and digestive systems of the nervous
system of the newborn [17]. *e above views are consistent
with the present study. In the current study, umbilical cord
abnormalities may also be the influencing factor of MSAF,
spiral umbilical cord and knot, and tight winding, the
umbilical cord is too short, and the incidence of placental
inflammation and MSAF is significantly increased [17, 18].
MSAF can be classified into primary and secondary con-
tamination. After the fetal membrane rupture, amniotic
fluid is feces, which is primary. After the fetal membrane
rupture, the amniotic fluid is clear; along with the progress of
the production process, the amniotic fluid gradually changes
from brightening to feces dye, for secondary pollution [19].
Secondary meconium contamination cord was associated
with meconium neonatal fetal distress and other poor
neonatal prognoses, and primary amniotic fluid meconium
contamination was associated with adverse outcomes [20].
Severe cases can die early in the newborn [21]. Microbial
invasion of the amniotic cavity in placental inflammation
increases the incidence of MSAF [22]. At present, the
mechanism of amniotic fluid dung dyeing is unclear, and
studying the correlation of inflammatory factors and MSAF
can further explore the mechanism of MSAF occurrence.

*e main diagnosis basis for diagnosing intrauterine
infection is that the pathological testing of CA and the
placenta can more effectively detect and judge intrauterine
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infection [23, 24]. *ere was chronic inflammation of the
placenta, compound trophoblast hyperplasia, and villus
interstitial fibrosis in this experiment. *ere were CA, villus
interstitial edema, fibrosis, and compound trophoblast hy-
perplasia; some studies pointed out that inflammatory cells
with long span groups were mainly lymphocytes; that is,
chronic inflammation is lymphocytes, and groups with short
time span were neutrophils; namely, acute inflammation was
mainly neutrophils [25]. In this study, it was shown that the
MSAF group was more prone to placental inflammation,
mainly with chronic inflammation.

HMGB1 is one member of the Alertin family, is divided
in various cells, is an evolutionarily conserved DNA binding

protein that acts as Alertin, is translocated to the cytoplasm,
and is secreted after injury. Extracellularly, it acts as an
inflammatory cytokine [26, 27]. In this study, HMGB1
expression in placentas is higher in the MSAF group than in
the control by immunohistochemical staining of both pla-
centas. Considering that HMGB1 has been implicated in
placental inflammation, high HMGB 1 expression can
upregulate the expression of late glycosylation end-product
receptor (receptor for advanced glycation end products,
RAGE), initiate a positive feedback mechanism, activate NF-
κB, to produce a series of inflammatory factors, and exac-
erbate the inflammatory response in the placenta [28].
HMGB1 may be involved in the occurrence of MSAF.

Table 4: Comparison of birth weight and maternal age of newborns in each group.

Project MSAF group (n, %) Control group (n, %) χ2 (t%)Z P

Fetal age (x± s) 41.38± 1.40 39.20± 1.24 7.053 <0.001
Birth weight (x± s) 3.55± 0.34 3.41± 0.40 1.698 0.094
Mother age (x± s) 29.50± 4.39 30.00± 5.11 0.309 0.759
Gender (male/female) 22/16 19/16 1.083 0.298
Early/via maternal 13/25 11/24 0.064 0.804
Pregnancy diabetes 12 (31.6) 4 (11.4) 4.323 0.038
Pregnancy hypertension 15 (39.5) 5 (14.3) 5.811 0.016
Hyperthyroidism, hypothyroidism, and anemia 6 (15.8) 5 (14.3) 0.032 0.858
Abnormal umbilical cord 9 (23.7) 2 (5.7) 4.597 0.032
Abnormal placenta 23 (60.5) 9 (25.7) 8.968 0.003
Neonatal asphyxia 17 (44.7) 8 (22.9) 3.873 0.049
History of fetal protection 9 (23.7) 7 (20.0) 0.145 0.704

Table 5: Logistic regression analysis of the risk factor analysis in the MSAF group.

B SE Wald P OR (95%CI)
Fetal age 0.971 0.241 16.247 <0.001 2.639 (1.646–4.231)
Pregnancy diabetes 1.242 1.371 0.821 0.365 3.461 (0.236–50.808)
Pregnancy hypertension 0.753 1.114 0.457 0.499 2.122 (0.239–18.823)
Abnormal umbilical cord 1.139 1.217 0.876 0.349 3.123 (0.287–33.932)
Abnormal placenta 1.505 0.751 4.020 0.045 4.506 (1.034–19.631)
Neonatal asphyxia 1.295 0.782 2.742 0.098 3.653 (0.788–16.926)
Constant -40.592 9.827 17.062 <0.001 0.000

Figure 1: Expression of chorionic amniotic HMGB1 (400 ×) in the
control group.

Figure 2: Expression of chorionic amniotic HMGB1 (400 ×) in the
MSAF group.
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HMGB1 has been associated with pregnancy complications,
such as preterm birth and CA [29, 30]. Salihu et al. [31]
pointed out that HMGB1 can accelerate partial cellular
senescence and enhance contractility in the myometry and
expression of inflammatory genes. Endogenous hazard
signals activate the Toll-like receptor-2 (TLR-2) and the Toll-
like receptor-4 (TLR-4) and play a role in inflammatory
diseases. HMGB1 may serve as an endogenous activator of
these receptors. HMGB1 promotes neutrophils but not
macrophage migration to necrotic tissue. In addition to the
active secretion from inflammatory cells, HMGB1 is also
passively released from necrotic cells, and HMGB1 from

Table 6: Comparison of HMGB1 expression intensity between the MSAF and control groups.

Group N
HMGB1 expression intensity

Z P
- + ++ +++

MSAF group 38 1 7 11 20 6.494 ＜0.001Control group 35 18 15 2 1

Table 7: Comparison of PON-1 content between the MSAF and
control groups.

Group N PON-1 (nmol/mL)
MSAF group 38 80.40± 24.67
Control group 35 95.65± 24.33
Z 2.658
P <0.010

Figure 3: Cord blood MCP-1 content in the control group.

Figure 4: Cord blood MCP-1 content in MSAF group.

Table 8: Comparison of MCP-1 content between the MSAF and
control groups.

Group N MCP-1（pg/mL）
MSAF group 38 271.10（174.35–326.62）
Control group 35 104.89（50.15–184.19）
Z 4.03
P ＜0.001

Figure 5: Chorioamnionitis (200 ×).

Figure 6: Chorioamnionitis with lymphocyte infiltration (200 ×).
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cells at different sites can affect the inflammatory response
after necrosis to varying degrees [32]. HMGB1 can promote
the release of inflammation, with redox and endogenous
cytokines-induced functional extracellular TLR4 mainly
expressed in placental compound trophoblasts and fibro-
blasts. HMGB1 induces macrophages to produce inflam-
matory cytokines in a redox-dependent manner through
TLR4 signaling, affecting cell proliferation, differentiation,
and migration [26, 33]. All indicate a correlation with the
occurrence of inflammation. HMGB1 can form an immu-
nostimulatory complex. *e inflammatory response trig-
gered by HMGB1 may be involved in the placental
inflammatory response that can induce the production of
transcription factors (e.g., NF-κB) and trigger a local (and
subsequently systemic) inflammatory response [34]. TLR2
and TLR4 are associated with MSAF, and in inflammatory
cells, the Toll-like receptor (TLR) is combined with its ligand
(HMGB1) through the recruitment of linker proteins to
strongly activate NF-kB signaling, triggering inflammation
[35]. *e activity of HMGB1 that depends largely on its
redox state, reduces HMGB1 release, and chemically
modifies its redox form can improve inflammation as well as
tissue damage. A positive correlation was observed between

the expression level of reactive oxygen species and the ex-
pression of HMGB1 protein [36]. In the MSAF study,
HMGB1 expression in the placenta was stronger than in the
control group, reliable, and oxidized.

PON-1, a member of the antioxidant enzyme family with
anti-inflammatory effects, is an effective antioxidant asso-
ciated with the pathogenesis of multiple diseases [37].
Multiple pathophysiological diseases are related and also
have the damage of degraded organophosphate compounds
to the nervous system [38, 39]. *us, the state of PON1
in vivo can be determined by measuring the levels of en-
zymatic activity with different substrates [40, 41]. In this
study, the PON1 gene is closely related to poison meta-
bolism, and the strength of its activity directly affects the
poison metabolism process in vivo. *e oxidative stress
response is involved in the development of inflammation
and is an important cause of the expansion and aggravation
of inflammatory response.*e interaction of oxidative stress
with the inflammatory response is the mechanism of disease
development. Oxidative products are produced in normal
physiological metabolism, while cells express endogenous
antioxidants to remove free radicals and combat the harmful
effects of reactive oxygen species products, keeping the
oxidation/antioxidant system in a stable, balanced state [42].
PON-1 is a marker in oxidative stress metabolites. In the
state of oxidative stress, the measured PON-1 content of
cord blood in this study showed lower PON1 activity in the
MASF group than normal group, considering the oxidative/
antioxidant system imbalance and the occurrence of oxi-
dative stress and inflammation. Shandan et al. [43] pointed
out that oxidative stress can cause placenta ischemia and
hypoxia and affect the release of inflammatory factors and
related enzymes. *e possible involvement in the oxidative
stress response in causing inflammation may have some
relevance to MSAF.

MCP-1 is chemotaxis immune cells that produce cor-
responding antibodies after stimulation and affect phago-
cytosis to resist the invasion of foreign microorganisms. In
recent years, studies have pointed out labor initiation,
preterm birth, and pregnancy-related diseases [44, 45]. Xu
Qingyun [46] suggests that elevated MCP-1 in neonatal cord
blood may be involved in the development of CA. *e main
factor of CA is inflammatory factors through signaling;
oxidative stress can stimulate inflammation and fetal edema
degeneration; edema appeared in this study; there was
placental HE staining; three cases had columnar metaplasia
and MSAF cord blood MCP-1 higher than the control group
and statistically significant difference; for placental HE
staining, 3323 cases in the MSAF group had placental CA
and mainly chronic chorioamnionitis. Case analysis studies
studying preterm birth with MSAF indicated a higher
probability of CA compared with the MSAF group [47, 48].
Liu Weiwei [14] pointed out that pregnant women in the
MSAF group had a higher probability of neonatal infection
than in the CA-free group; CA increased neonatal infection
rate, increased intrauterine infection index in the perinatal
period, and increased risk of infection during fetal delivery.
Yan Lili et al. [49] pointed out that MCP-1 can drive ac-
tivated macrophages and, with high MCP-1 expression,

Figure 7: Chorioamniotic columnar epithelialization (400 ×).

Figure 8: Placental chorioamnionitis edema in the MSAF group
(400 ×).
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increases cell adhesion and invasion and aggravates in-
flammation. In pediatric bronchial asthma, oxidative stress
status is correlated with it, among which MCP-1 increases
significantly between the onset and remission period in
children, pointing out that oxidative stress levels are cor-
related with the imbalance of inflammatory factors [50].
MCP-1 may have some correlation with MSAF [9].

4.1. Limitations. *e small sample size is limited, and in-
creasing the sample size can improve the relevant studies.

5. Conclusion

*e study concluded that gestational age and placental
abnormalities are clinical high-risk factors for MSAF. We
have found that placental chorioamnionitis may be one of
the causes of MSAF. HMGB1, PON-1, MCP-1, and
P. gingivalis may be involved in the development of MSAF,
suggesting an oxidative/antioxidant imbalance with in-
flammation, and may be one of the mechanisms of MSAF
development.

5.1. Practical Implications. HMGB1 PON-1, MCP-1, and
P. gingivalis play an important role in immune responses in
MSAF patients [51].
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