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Abstract
Purposes 

To explore the effect of 3D printing technique for the surgical treatment of acetabular fractures and provide
reference for improving clinical curative effect.

Methods 

94 acetabular fracture patients from 2006 to 2016 were cl assi�ed into conditional group, according to the
Judet-Letournel classi�cation were divided into simple fracture group 43 cases and complex fracture group
51 cases. 46 acetabular fracture patients were classi�ed into 3D group since 2017, according to Letournel
classi�cation were divided into 25 cases of simple fracture group and complex fracture group of 21 cases.
Operation time, intraoperative blood loss, perioperative blood transfusion, time of intraoperative
�uoroscopy and postoperative drainage, surgical imaging results analysis, postoperative functional
recovery of hip, postoperative complications were compared between traditional and 3D group respectively
in simple and complicated fracture.

Results

In simple fracture, there were no signi�cantly difference in the operation time, intraoperative blood loss,
perioperative blood transfusion, time of intraoperative �uoroscopy and postoperative drainage, surgical
imaging results analysis, postoperative functional recovery of hip, postoperative complications between
traditional and 3D group(P>0.05)

In complicated fracture, there were signi�cantly difference in operation time, intraoperative blood loss,
perioperative blood transfusion, times of intraoperative �uoroscopy, surgical imaging results, functional
recovery of the hip, incidence of incision infection between conditional and 3D group(P<0.05). There were
no signi�cantly difference in postoperative drainage, the incidences of postoperative iatrogenic
neurological symptoms, traumatic arthritis and heterotopic ossi�cation between conditional and 3D group.
(P<0.05)

Conclusion 

The 3D printing technique of assisted surgical treatment of simple acetabular fractures had no signi�cant
effect on operation time, intraoperative blood loss, perioperative blood transfusion, intraoperative
perspective and postoperative drainage; and 3D printing technology for patients with complicated
acetabular fractures auxiliary Surgical treatment can signi�cantly shorten the operation time, reduce
intraoperative blood loss and perioperative blood transfusion, and reduce the number of intraoperative
�uoroscopy; 3D printing technology can reduce the risk of postoperative wound infection, regardless of the
use of complicated surgical treatment of acetabular fractures.

Introduction
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Acetabular fracture is the type of fracture involving high energy damage to the hip, with deep anatomical
position and complex anatomical relationship [1]. The damage may be accompanied by other site damage,
so it is relatively di�cult to treat [2]. In the past decade, 3D technology has increasingly been used in
acetabular fracture treatment. 3D printing is useful for classifying acetabular fractures and for teaching
purposes [3-6]. For instance, 3D printed models may improve the quality of surgical trainees’ preoperative
understanding of the spatial complexity of fractures.[7] In addition, a randomised controlled trial showed
that using a 3D interactive software system for teaching acetabular fracture classi�cation improved the
classi�cation accuracy[8] . Moreover, the use of 3D printed fracture models has improved fracture
classi�cation in comparison with 2D/3D CT images, due to enhanced tactile feedback of the complex
geometry. [4-5] This may result in a shorter time needed to classify the acetabular fractures and a higher
interobserver agreement as compared to the evaluation of these fractures using 2D CT images[3]

For patients with acetabular fracture, special shaped titanium plate combined with square area screw
system and reconstruction of internal �xation system of bone connecting plate have been carried out at
home and abroad, which is not only simple to operate, but also has good stability[9].

The vast majority of scholars [10-11]   con�rming that 3D printing technology-assisted surgical treatment not
only realizes the reproduction of the fracture site, prompts the fracture classi�cation to be clear before
surgery, selects the appropriate �xation method and material in advance, and is pre-shaped, which can be
directly used during surgery, but also requires only �ne adjustment for some mismatches, which realizes
the surgical accuracy and saves the operation time to a great extent. The study on the difference in the
effect of 3D printing technique-assisted surgery for simple acetabular fracture and complex acetabular
fracture is rare. This study specially compared the differences in the operation time, intraoperative blood
loss, postoperative drainage volume, incision infection rate, surgical reduction effect and postoperative hip
joint function recovery effect were different between the traditional surgical group and the 3D printing
technology-assisted surgery group in the simple fracture group, observe whether there is loss of
postoperative reduction in the two groups; also observe the difference in the above indicators between the
traditional surgery group and 3D printing technology assisted surgery group among the patients in the
complex fracture group, in order to explore which 3D printing technology has the greatest application value
in the simple and complex types of acetabular fractures. 

Materials And Methods

1 Research data

1.1 General Information

The medical records of 94 patients with acetabular fractures caused by trauma who were admitted to our
department during the 10-year period from December 2006 to December 2016 and met the indications for
traditional surgery were retrospectively analyzed and included in the traditional surgery group, and they
were divided into simple fracture group (n = 43) and complex fracture group (n = 51) according to the
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Judet-Letournel classi�cation of acetabular fractures. Among them, there were 24 male patients and 19
female patients in the simple fracture group, aged 32 to 67 years, with an average age of (49.23 ± 11.05)
years. The time from fracture to admission for surgery ranged from 1 day to 3 weeks, with an average of
(1.02 ± 0.28) weeks. Among them, 23 patients were injured due to tra�c accidents, 14 caused by high-
altitude fall, and 6 patients were injured due to violence; there were 30 male patients and 21 female
patients in the complex fracture group, aged 31 to 65 years, with an average age of (48.61 ± 10.96) years.
The time from fracture to admission for surgery ranged from 3 days to 3 weeks, with an average of (1.12 ±
0.41) weeks. Among them, 27 patients were injured due to tra�c accidents, 16 caused by high-altitude fall,
and 8 patients were injured due to violence.

A total of 46 patients with acetabular fracture who met the surgical indications since 2017 were enrolled.
All patients were treated with 3D printing technique-assisted surgery. They were included in the 3D printing
technique-assisted surgery group and divided into simple fracture group (n = 25) and complex fracture
group (n = 21) according to Judet-Letournel classi�cation of acetabular fracture. Among them, there were
13 male patients and 12 female patients in the simple fracture group, aged 33 to 66 years, with an average
age of (49.12 ± 10.03) years. The time from fracture to admission for surgery ranged from 5 days to 3
weeks, with an average of (1.08 ± 0.38) weeks. The causes of injury were tra�c accidents in 16 patients,
caused by high-altitude fall in 6 patients, and violent impact injury in 3 patients. In the complex fracture
group, there were 12 male patients and 9 female patients, aged 31 to 68 years, with an average age of
(48.69 ± 10.79) years. The time from fracture to admission for surgery ranged from 2 days to 2.5 weeks,
with an average of (1.12 ± 0.35) weeks. The causes of injury were tra�c accidents in 13 patients, caused
by high-altitude fall in 5 patients, and violent impact injury in 3 patients

In the simple fracture group, there was no signi�cant difference in gender, age, cause of injury, course of
disease and other baseline data between the traditional surgery group and 3D printing technique-assisted
surgery group  (P > 0.05), demonstrating that the two groups of patients could be compared and analyzed;
and in the complex fracture group, there was no signi�cant difference in the above general data between
the traditional surgery group and 3D printing technique-assisted surgery group (P > 0.05). A comparative
study could be performed between the two groups.

1.2 Inclusion criteria

The patients were over 18 years old; all patients were classi�ed according to Letournel-Judet classi�cation
criteria; The time from fracture to admission for surgery was less than 3 weeks; the patients volunteered to
participate in this study, their families gave informed consent, and signed a surgery-related agreement; the
study was approved by the medical ethics committee of the hospital.

1.3 Exclusion criteria

Patients who do not meet the inclusion criteria; Patients with severe
bone defects; Patients with severe osteoporosis; Patients with severe
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mental illness and paraplegia; Patients with incomplete case data;
Patients with loss of follow-up; Patients who voluntarily withdraw from
the study or transfer halfway.

2 Methods
Preoperative treatment of patients in the two groups: patients with posterior dislocation of the hip
underwent manual reduction immediately after admission. After admission, all patients underwent 6 to 8
kg traction of the supracondylar bone, and all patients underwent routine preoperative X-ray examination
and thin-section scanning using 64-slice spiral CT (produced by Philips, the Netherlands) to observe the
pelvis and upper femur, with a pitch set at 0.5 mm, a current set at 100mAs, and a voltage set at 100 kV
during scanning. Prepare 400 ~ 800ml of allogeneic blood in advance, and prepare the autologous blood
transfusion set. Give antibiotic injection 0.5 ~ 2.0 hours before operation to prevent infection. Perform
general anesthesia through endotracheal intubation before operation, and the operation is completed by
the same group of surgeons

3D print-assisted surgery group: the 64-slice spiral CT scan results were imported into the 3D image editing
processing software Mimics 14.0 in DICOM format, three-dimensional reconstruction was performed at the
fracture site, Figure 1, the relative space of the fracture was accurately observed, and virtual surgical
reduction was performed, the appropriate surgical approach was selected using the fracture reduction
model, and the position of the preset plate and the exact site of the screw hole were determined by drawing
a line on the model. Create a cylindrical virtual screw path simulation with the diameter of 2.5 mm, adjust
the direction and length of each virtual screw according to the actual situation in the surgical operation,
and measure the screw length. Arrange a red curve on the model through the Create Spline function to
mark the optimal position of implanted plate, then perform three-dimensional cutting for the fracture model
at the preset plate position. The size is according to the actual reconstructed plate size. Import the format
into the 3D printing software as STL format, and then print the physical module with the 3D printing model.
Figure 2. Select the reconstruction plate in combination with the 3D printed model, and select the
appropriate number of holes. Bend the plate in a large arc at one time as far as possible to avoid repeated
bending. The procedure was reduced according to a preset protocol and compared with a pre-bent
reconstruction plate to ensure perfect �t between the reconstruction plate and the bone surface. 

A 3D printed model after reset; B Preset plate, virtual implant screw on model

After the operation, the drainage tube was routinely placed for 48 hours to 72 hours, and the patient's lower
limb sensation, movement and blood supply were examined after recovery from anesthesia. Postoperative
routine X-ray and CT reexamination were performed to observe the fracture healing, and routine
rehabilitation exercises were performed according to the patient's recovery to promote the recovery of hip
joint function. Figures 3 to 10 for preoperative and postoperative imaging data of patients, 1:1 physical
model of 3D printing, virtual surgical reduction, design of pre-bent plate, and design of screw position.
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 3. Observational indicators

The differences in the operation time, intraoperative blood loss, postoperative drainage volume,
perioperative blood transfusion volume, intraoperative �uoroscopy times, incision infection rate, surgical
reduction effect and postoperative hip joint function recovery effect between the traditional surgery group
and 3D printing technique-assisted surgery group in the simple surgery group were compared and
analyzed. Postoperative reduction was observed in the two groups; postoperative complications were
statistically analyzed: wound healing, loss of reduction, traumatic arthritis and iatrogenic neurological
symptoms and incision infection rate were mainly observed. The differences in the above indicators
between the traditional surgical group and 3D printing technique-assisted surgery group in the complex
fracture group were also observed. To further investigate which 3D printing technology has the greatest
application value in the simple and complex types of acetabular fractures. 

Imaging evaluation: Meta score was used to evaluate the reduction of acetabular fracture after operation.
Criteria: excellent: the fracture was not displaced after operation; good: the postoperative fracture
displacement distance was within 1 mm; fair: the postoperative fracture displacement distance was within
1 ~ 3 mm; poor: the postoperative fracture displacement distance was more than 3 mm. Overall response
rate = (excellent cases + good cases + fair cases)/total cases × 100% [12].

Hip function evaluation: The postoperative hip function was evaluated by the patient's pain, walking and
range of joint motion according to the modi�ed MerleD 'Aubigne and  Postel scoring criteria, In this criteria,
the pain score ranges from 2 to 6, which are severe pain and limits walking; moderate to severe pain, which
allows walking; pain after walking, which is relieved after rest; mild pain or intermittent pain; and no pain.
Walking score from 12 to 6, respectively: unable to walk; very limited; limited use of walking aids; requires
cane or crutch for long distance walking; slight limp, requires no cane; normal. The range of motion score is
calculated as the percentage of postoperative range of motion to the normal range of motion, 1 point is <
50%, 2 points are 50% ~ 60%, 3 points are 60% ~ 70%, 4 points are 70% ~ 80%, 5 points are 80% ~ 95%, 6
points are 95% ~ 100%. The total score is obtained by summing the three parts. A total score of 18 points
is considered excellent, a score of 15 ~ 17 points is considered good recovery, if a score of 13 ~ 14 points
is fair, and a score of less than 13 points indicates that the patient's postoperative hip function recovery
effect is poor. Excellent rate of hip joint function recovery = (excellent cases + good cases)/total cases ×
100% [13]

4 Statistical methods
Data were processed using SPSS 19.0 statistical software. Measurement data were �rst tested for
normality, and those who met the normal distribution were subjected to two independent sample t-tests,
which were expressed as (` x ± s), and paired t-tests were used for comparison before and after surgery in
groups; Enumeration data were described by n (%), χ2 test was used, chi-square correction method was
used for cells with minimum theoretical frequency < 5, and Fisher's exact test was used for cells with
minimum theoretical frequency < 1, and P < 0.05 indicated that the difference was statistically signi�cant.
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Results

1. Statistical analysis of intraoperative and postoperative basic
situation of two different surgical methods in simple fracture group
As shown in Table 1, in patients with simple fracture, the operation time, intraoperative blood loss,
perioperative blood transfusion volume, intraoperative �uoroscopy times and postoperative drainage
volume in the traditional surgery group and 3D printing technique-assisted surgery group showed no
statistical difference (P > 0.05).

2. Statistical analysis of intraoperative and postoperative basic
situation of two different surgical methods in complex fracture group
As shown in Table 2, in patients with complex fractures, the operation time, intraoperative blood loss,
perioperative blood transfusion and intraoperative �uoroscopy times in 3D printing technique-assisted
surgery group were signi�cantly shorter than those in traditional surgery group, and the differences had
statistical signi�cance (P < 0.05). The difference in postoperative drainage volume had no statistical
signi�cance (P > 0.05).

3. Analysis of imaging results of two different surgical methods in
patients with simple fracture
As shown in Table 3, in patients with simple fracture, there was no signi�cant difference in the imaging
e�cacy results 3 months after operation in the 3D printing technique-assisted surgery group (P > 0.05), in
which the effective rate of traditional surgery was 95.35%, and the effective rate of 3D printing technique-
assisted surgery was 92.00%, and the difference had no statistical signi�cance (χ2 = 0.001, P = 0.975).

4. Analysis of imaging results of two different surgical methods in
patients with complex fractures
As shown in Table 4, in patients with complex fractures, there was signi�cant difference in the 3-month
postoperative follow-up imaging e�cacy results between the two different surgical methods (P < 0.05), and
the overall response rate was 95.24% in the 3D printing technique-assisted surgery group, higher than
70.59% in the traditional surgery group, and the difference had statistical signi�cance (χ2 = 3.900, P =
0.048).

5. Comparison of the effect of two different surgical methods on hip
joint function recovery in patients with simple fracture
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As shown in Table 5, in patients with simple fracture, there was no signi�cant difference in the e�cacy of
hip joint function recovery during follow-up at 3 months after operation between the 3D printing technique-
assisted surgery group and the traditional surgery group (P > 0.05). The excellent and good rate of hip joint
function recovery was 86.05% in the traditional surgery group and 80.00% in the 3D printing technique-
assisted surgery group, and the difference had no statistical signi�cance (χ2 = 0.097, P = 0.756).

6. Comparison of the effect of two different surgical methods on hip
joint function recovery in patients with complex fractures
As shown in Table 6, among patients with complex fractures, there was statistical difference in the effect
of hip joint function recovery during follow-up at 3 months after operation in the traditional surgery group
(P < 0.05), and the excellent and good rate of hip joint function recovery in the 3D printing technique-
assisted surgery group was 66.67%, signi�cantly higher than 43.14% in the traditional surgery group, and
there was statistical signi�cance (χ2 = 3.294, P = 0.070)

7. Analysis of postoperative complications in patients with simple
fracture treated with different surgical methods
As shown in Table 7, in patients with simple fracture, the incidence rate of complications such as
postoperative iatrogenic neurological symptoms, traumatic arthritis and heterotopic ossi�cation in 3D
printing technology-assisted surgery group was not statistically different from that in traditional surgery
group (P > 0.05).

8. Analysis of postoperative complications in patients with complex
fractures treated with different surgical methods
As shown in Table 7, in patients with complex fractures, the incidence rate of complications such as
postoperative iatrogenic neurological symptoms, traumatic arthritis and heterotopic ossi�cation in 3D
printing technique-assisted surgery group was not statistically different from that in traditional surgery
group (P > 0.05), and the incidence rate of postoperative incision infection in 3D printing technique-
assisted surgery group was signi�cantly lower than that in traditional surgery group, and the difference had
statistical signi�cance (P < 0.05).

Table 1 Statistical analysis of intraoperative and postoperative basic situation of two different surgical
methods in simple fracture group
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Group Operation
time (min)

Intraoperative
blood loss (ml)

Perioperative
blood
transfusion
(ml)

Intraoperative
�uoroscopy
times

Postoperative
drainage
volume

Traditional
surgery
group

188.14±29.80 1101.28±318.21 763.79±298.04 8.88±1.91 371.02±44.69

3D Printing
Technology
Assisted
Surgery
Group

185.20±24.94 972.80±288.59 616.40±297.69 8.40±1.12 366.20±57.19

t 0.415 1.737 1.967 1.157 0.387

P 0.679 0.087 0.053 0.251 0.700

Table 2 Statistical analysis of intraoperative and postoperative basic situation of two different surgical
methods in complex fracture group

group Operation
time (min)

Intraoperative
blood loss (ml)

Perioperative
blood
transfusion (ml)

Intraoperative
�uoroscopy
times

Postoperative
drainage
volume

Traditional
surgery
group

230.14±37.59 1535.49±362.91 1176.47±340.93 11.01±1.50 408.73±92.61

3D Printing
Technology
Assisted
Surgery
Group

167.62±21.43 1047.14±224.06 639.52±281.96 8.29±1.27 373.81±59.01

t 7.141 5.720 6.369 7.319 0.097

P <0.01 <0.01 <0.01 <0.01 0.115

Table 3 Analysis of imaging results of two different surgical methods in patients with simple fracture

Group Example
number

Superior
        

Good
  

General
 

Poor Z P

Traditional surgery group 43 24 13 4 2 -0.179 0.858

3D Printing Technology
Assisted Surgery Group

25 15 6 2 2

Table 4   Analysis of imaging results of two different surgical methods in patients with complex fractures
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Group Example
number

Superior
        

Good
  

General
 

Poor Z P

Traditional surgery group 51 10 14 12 15 -3.310 0.001

3D Printing Technology
Assisted Surgery Group

21 11 7 2 1

Table 5   Comparison of the effect of two different surgical methods on hip joint function recovery in
patients with simple fracture

Group Example
number

Superior
        

Good
  

General
 

Poor Z P

Traditional surgery group 43 22 15 2 4 -0.369 0.712

3D Printing Technology
Assisted Surgery Group

25 12 8 3 2

Table 6 Comparison of the effect of two different surgical methods on hip joint function recovery in
patients with complex fractures

Group Example
number

Superior
        

Good
  

General
 

Poor Z P

Traditional surgery group 51 13 9 10 19 -2.059 0.039

3D Printing Technology
Assisted Surgery Group

21 8 6 5 2

Table 7 Analysis of postoperative complications in patients with simple fracture treated with different
surgical methods fractures

Group Example
number

Iatrogenic
neurological
symptoms

Traumatic
arthritis

Heterotopic
ossi�cation

Wound
infection

Traditional surgery group 43 4 1 1 4

3D Printing Technology
Assisted Surgery Group

25 1 0 1 1

χ2   0.106 / / 0.106

P   0.744 1.000 1.000* 0.744

Note: * indicates analysis by Fisher's exact test 
Table 8   Analysis of postoperative complications in patients with complex fractures treated with different
surgical methods
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Group Example
number

Iatrogenic
neurological
symptoms

Traumatic
arthritis

Heterotopic
ossi�cation

Wound
infection

Traditional surgery group 51 6 2 2 12

3D Printing Technology
Assisted Surgery Group

21 1 0 0 0

χ2   0.225 / / 4.356

P   0.635 1.000 1.000 0.037

Note: * indicates analysis by Fisher's exact test 

Discussion
Acetabular fracture is a common and serious intra-articular fracture in clinical practice at present. It is
preliminarily considered that patients suffering from high-energy injury are one of the important causes of
acetabular fracture in clinical practice. In recent years, the incidence of this fracture type has been
increasing year by year. This disease is mainly treated by reduction and internal �xation in clinical practice,
while the fracture recovery effect after internal �xation mainly depends on the degree of fracture trauma,
fracture reduction effect, quality of fracture internal �xation and prevention of postoperative
complications [14]. 

    Traditional surgery for acetabular fracture can only roughly select the internal �xation according to the
preoperative imaging data. In order to meet the shape of fracture reduction, the plate is repeatedly bent
during the operation, which prolongs the operation time, increases the intraoperative blood loss and
increases the risk of postoperative infection; This is followed by a decrease in the strength of the plate due
to multiple pre-bending of the plate, which may lead to fatigue breakage of the plate after surgery, and the
plate often fails to adhere well to the bone surface, reducing the �xation strength of the internal �xation
and leading to the risk of  displacement of the fracture. The length and direction of the screw cannot be
accurately judged during surgery, resulting in a greatly increased risk of screw entry into the joint cavity,
and repeated �uoroscopy during surgery also increases the radiation intake of the surgeon and
patient. Traditional surgery is also di�cult to achieve satisfactory reduction because of the deep location
of the acetabulum and the limited surgical �eld during surgery, which increases the complications of
postoperative traumatic arthritis.

3D printing technology can present acetabular fractures through 3D printing technology, and can also
compare and observe the actual surgical operation and virtual model, so as to more intuitively and
accurately understand the speci�c course of acetabular fractures, and clarify the fracture classi�cation and
fracture degree, especially for the observation of the articular surface of the posterior wall of the
acetabulum and the internal damage of the joint, which can also be easily observed for those with articular
surface compression, posterior column fractures and free bone fragments in the joint cavity, and then
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avoid missed diagnosis to a great extent. For patients with articular surface injury, 3D printing technique-
assisted surgery can also accurately determine the compression volume and rotation degree before
surgery, further design individualized reduction plan, and guide the recovery of articular surface during
surgery, while also avoiding the situation of excessive. After 3D printing technology assists the surgery to
complete the preliminary reduction, the surgeon can observe the femoral head model, slightly adjust with
reference to the unaffected hip joint to optimize the reduction, determine the successful reduction and then
use the model to simulate the internal �xation implantation again, clarify the plate combination mode and
length, and clarify the length of screws and the direction of screw insertion, which can not only effectively
shorten the operation time, but also improve the surgical safety and avoid the occurrence of postoperative
complications to a great extent [15]

There are many studies on the application of 3D printing technology in the surgical treatment of acetabular
fracture, and the results are positive. However, there are few studies comparing and analyzing whether the
application of 3D printing technology has a great effect on simple acetabular fracture or patients with
complex acetabular fracture. In view of this, this study was conducted. The results showed that in patients
with simple fracture, there was no statistical difference in the operation time, intraoperative blood loss,
perioperative blood transfusion volume, intraoperative �uoroscopy times and postoperative drainage
volume in the traditional surgical 3D printing technique-assisted surgery group (P > 0.05); And patients with
simple acetabular fractures treated with 3D printing technology-assisted surgery and patients in the
traditional surgery group were followed up for 3 months after surgery and found that there was no
signi�cant difference in their radiographic e�cacy and hip function e�cacy assessment; And there was no
statistical difference in the incidence rate of postoperative complications between the two methods in
patients with simple acetabular fractures, and this result indicated that there was no signi�cant difference
in the effect of 3D printing technology-assisted surgery for acetabular fractures compared with the
traditional surgery group. In patients undergoing complex acetabular fracture surgery, the operation time of
patients in 3D printing technology-assisted surgery group was signi�cantly shorter than that in traditional
surgery group, the intraoperative blood loss and perioperative blood transfusion volume were signi�cantly
less than those in traditional surgery group, and the number of intraoperative �uoroscopy was also
signi�cantly less than that in traditional surgery group, thereby reducing the radiation intake of surgical
patients and surgical operators. The above results can preliminarily indicate that the application of 3D
printing technology can develop individualized fracture reduction in advance and promote the smooth
operation, so as to reduce the damage of surgical operation to soft tissue and peripheral neurovascular,
which may also be the reason for the relatively low incidence rate of postoperative incision infection in the
3D printing technology-assisted surgery group. The results showed that the imaging e�cacy at 3 months
after operation in the 3D printing technique-assisted surgery group was signi�cantly better than that in the
traditional surgery group, and the overall response rate of the former was signi�cantly higher than that of
the latter (95.24% vs 70.59%), and the difference had statistical signi�cance. 3D printing technology is
used in the surgical treatment of patients with complex acetabular fractures, which can effectively improve
the postoperative hip function recovery of patients. White [16] has also con�rmed by research that the
application of 3D printing technology promotes the effect of postoperative hip joint function recovery in
patients undergoing complex acetabular fracture surgery. It is mainly considered that the fracture condition
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is observed by computer virtual surgery before acetabular fracture surgery, and the fracture reduction plan
is made in order to accurately locate the free bone block, followed by smooth reduction, but also to avoid
the impact of repeated fracture reduction and adjustment on the e�cacy.

This study found that the incidence rate of complications such as iatrogenic neurological symptoms,
traumatic arthritis, heterotopic ossi�cation and incision infection in patients with simple acetabular
fracture using 3D printing technology was not statistically different from that in the traditional surgery
group (P > 0.05)(Table 8). However, the incidence rate of postoperative incision infection in patients with
complex acetabular fracture treated with 3D printing technique-assisted surgery group was signi�cantly
lower than that in patients treated with traditional surgery group, which was consistent with the results of
[17] further con�rming that the auxiliary application of 3D printing technology can effectively reduce the risk
of postoperative infection of acetabular fracture. Heterotopic ossi�cation is one of the common
complications of acetabular fracture, and has a great impact on the recovery of hip joint function in
patients after surgery. there was no statistical difference in the incidence of heterotopic ossi�cation after
different surgical treatments for patients with complex acetabular fractures in this study. It is mainly
considered that there were few cases selected in this study. Iatrogenic nerve injury is also common after
surgery, and it is currently mainly considered that surgeons do not know enough about the anatomical
location of the posterior column of the posterior wall of the acetabulum and may overstretch the soft
tissue during surgical procedures. Postoperative complications of acetabular fractures are inevitable, but
most are avoidable, such as depending on the surgeon's experience.

In summary, acetabular fracture surgery is relatively technically demanding for the operating operator, so it
is essential to make a correct fracture reduction plan preoperatively. 3D printing technology helps surgeons
to understand the anatomy of the fracture site and its surrounding tissues by visually presenting the
fracture site, which is more conducive to surgical operation and postoperative recovery; in addition, the
application of this technology can select the appropriate internal �xation method and the required
materials before surgery, and perform premolding, which can only be slightly adjusted during surgery, so it
effectively shortens the operation time. Its effect is not obvious in patients undergoing simple acetabular
fracture surgery, but it can effectively save the operation time, reduce intraoperative blood loss and
perioperative blood transfusion volume in patients undergoing complex acetabular fracture surgery, while
also reducing the number of intraoperative �uoroscopy and reducing the risk of postoperative
complications, which shows that it has a high application value in patients undergoing complex acetabular
fracture surgery. However, this study also has some defects, the number of cases included in the study is
small, and the follow-up time is limited, so the value of 3D printing technology in reducing postoperative
complications still needs to be further selected to prolong the follow-up time, and a prospective study is
conducted.

Conclusion
The use of 3D printing technology in the adjuvant surgical treatment of patients with simple acetabular
fractures has no signi�cant effect on their operation time, intraoperative blood loss, perioperative blood
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transfusion volume, and intraoperative �uoroscopy times; 3D printing technology for adjuvant surgical
treatment of patients with complex acetabular fractures can signi�cantly shorten the operation time,
reduce intraoperative blood loss and perioperative blood transfusion, and reduce the number of
intraoperative �uoroscopy; 3D printing technology for auxiliary surgical treatment of complex acetabular
fractures can effectively reduce the risk of postoperative incision infection
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Figures

Figure 1

Import Dicom �le, determine model threshold, reconstruct bone

Figure 2

Printing acetabular fracture reduction model by 3D printing technology
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Figure 3

A is preoperative pelvic anteroposterior X-ray, b is preoperative pelvic iliac oblique X-ray, c is preoperative
pelvic closed hole oblique X-ray, d-f is preoperative pelvic three-dimensional reconstruction

CT image
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Figure 4

a-b is a preoperative 3D printed model, showing right anterior acetabular column + posterior
hemitransverse acetabular fracture
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Figure 5

Preoperative surgical design
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Figure 6

a-b Shows preoperative surgical virtual reduction, temporary �xation
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Figure 7

Design effective �xation range of bone plate

Figure 8
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Pre-bent bone plate, design screw position

Figure 9

a-b represents surgery demonstration
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Figure 10

a For intraoperative �uoroscopy reference, b for postoperative pelvic anteroposterior X-ray, c for
postoperative pelvic closed hole oblique, iliac oblique X-ray, indicating that the right acetabular anterior,
posterior column, iliac wing fractures have been reduced, and the plate position is good


