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Abstract.

BACKGROUND: Tibial plateau fracture is a common fracture encountered in the clinic.

OBJECTIVE: This study determined the optimal timing and surgical approach for patients with tibial plateau fracture.
METHODS: Fifty-two patients with complex tibial plateau fractures were treated in our hospital (the People’s Hospital of
Zhongjiang County) between 2013 and 2015. These patients were recruited as participants in this study; all patients were
randomly allocated into two groups of 26 patients each. Patients in Group 1 underwent single-incision, single-plate knee surgeries
via an antero-lateral approach, and patients in Group 2 underwent anterior median incisions of the knee for double-plate surgeries.
The effects of the approaches were compared and analyzed.

RESULTS: The best time to perform surgery was 6—8 days post-injury. The anterior median incision, double-plate method
approach was better than the antero-lateral, single-incision, single-plate method. For the former method, the healing among
middle-aged and young patients was better than that of elderly patients, and that healing of men was slightly better than that of
female patients. However, the degree of healing among patients was > 80% at 5 months postoperatively. The purpose of surgical
management has been fully achieved.

CONCLUSION: The optimal timing of surgery for patients with complex tibial plateau fractures is 6-8 days post-injury. The
surgical approach needs to be determined based on the actual condition of the patient. However, the treatment effect of an anterior
median incision, double-plate method is better, and the recovery rate may approach 80% at 5 months postoperatively.
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1. Introduction

The knee joint is the most complex joint and an important load-bearing joint of the lower limbs [1-3].
As one of the main bony structures of this joint, the tibial plateau plays a very important role. Tibial
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plateau fractures account for approximately 1.7% of all human fractures [4,5], and approximately 18.6%
of tibial fractures. It is a common type of fracture encountered in the clinic [6]. However, fractures
involving the tibial plateau have complex manifestations, and because the tibial plateau and the proximal
tibia have important positions in the knee joint structure, treatment of these fractures is challenging.

The tibial plateau is located at the metaphysis of the proximal tibia. With an expanded shape, it is
conducive to knee joint stability. Furthermore, more muscles, tendons, and ligaments are attached to it.
Its cancellous bone is rich, dense bone is thin, and its ability to resist traumatic injury is poor. Above
the joint is the articular surface of the tibial plateau, which corresponds to the articular surface of the
femoral condyle. The medial plateau is large and concave, while the lateral plateau is small and convex,
slightly higher than the medial articular surface. The medial condyle is firmer than the lateral condyle;
hence, the lateral plateau is more prone to collapse and fragmentation, and the medial platform is more
prone to massive fracture, often accompanied by more serious injury and even dislocation [4,5]. Fractures
of the tibial plateau may cause uneven forces on the medial plateau and the lateral plateau of the knee
joint, resulting in further bone and joint disease, thereby threatening the patient’s health [4]. The clinical
treatment of complex tibial plateau fracture has always been the focus of clinical attention and research
as far as orthopedics is concerned. In the treatment process, we need to consider both treatment of tibial
fracture and the avoidance of damage to the cartilaginous structures. If the treatment is improper, the
disability rate these types of fractures is very high.

In the recent years, discussions on tibial plateau fractures have gradually increased. Some scholars
have found that at least 7% of tibial plateau fractures include posterior column fractures [7]. Patients
with tibial plateau fractures treated by surgery have lower incidence of vascular and nerve injury. Their
knee-joint range of motion is significantly improved, and their incidence of incision complications is
also lower. Furthermore it is easier to achieve anatomical reduction with surgical repair. However, for
different types of patients, there is a lack of systematic research on when it is best to perform the surgical
intervention, surgical methods, and postoperative effects. This study aimed to determine the optimal
timing and surgical approach for patients with tibial plateau fracture.

2. Data and methods
2.1. General data

Fifty-two patients with tibial plateau fractures admitted to the People’s Hospital of Zhongjiang County
between January 2013 and December 2015 were recruited as research participants. All patients were
randomly divided into the following two groups:

Group 1: Twenty-six patients, including 15 males and 11 females; the average age of the patients was
(42.31 £ 2.16) years;

Group 2: Twenty-six patients, 16 males and 10 females; the average age of the patients was (42.25 +
2.33) years;

The two groups of patients had no significant differences in terms of sex, age, and other basic informa-
tion (P > 0.05); hence, they were comparable.

Inclusion criteria [§—11]: (1) Both groups of patients underwent imaging examinations before partici-
pating in this study, and the examination results conformed to the relevant diagnostic criteria for tibial
plateau fractures. (2) Before participating in this study, the doctors introduced the basic premise of this
study and the potential problems that may arise from its conduct to the patients. Due attention was paid
towards protecting the privacy of all patients. After listening to the introduction, the patients all agreed
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that the doctors would use the case data, and the patients themselves or their family members signed an
informed consent form. This study was approved by the hospital ethics department and met all relevant
medical research standards.

2.2. Treatment method

Group 1: The patients’ knees were treated using an anterolateral single-incision approach and a single-
plate method. General anesthesia was administered following endotracheal intubation, with the patient in
the supine position. An air bag tourniquet was applied on the upper thigh. A 15-cm surgical incision was
made from the upper edge of the lateral tibia to the lower part of the tibial tubercle, to expose the anterior
tibial muscle and the articular surface of the lateral tibial plateau. The C-arm machine was used for X-ray
fluoroscopy; the Kirschner wire was used for reduction and fixation; and the L-shaped locking plate was
placed on the outside of the tibia.

Group 2: The knees of these patients were treated with an anterior median incision double-plate
method: anesthesia, position, and use of tourniquet were the same as those in Group 1. An 18-cm surgical
incision was reckoned from the anterolateral suprapatellar — anterior spine of upper middle tibia, the sub
periosteum was properly stripped, and the fractured end of medial tibial plateau was fully exposed. The
fracture site was reduced and fixed with plates and screws, and the surgical scheme of lateral tibia was the
same as that in Group 1.

2.3. Observation indicators

(1) The incidence of complications in patients based on timing of surgical intervention (0-3 days
after injury, 4-5 days after injury, 68 days after injury, and > 9 days after injury) were compared and
analyzed.

(2) The intraoperative blood loss, fracture healing time, internal fixation failure rate, and surgical site
infection rate of the two groups were recorded accordingly; the data of the two groups were compared
and analyzed.

2.4. Data analysis

The statistical software SPSS version 18.0 (IBM, Armonk, New York, United States of America)
was used for data analysis and processing; (Z £ s) and (%) were used to represent measurement and
counting-type indicators. The differences between the two indicators were tested by independent samples
t and 2, respectively. A P value < 0.05 was deemed statistically significant.

3. Results
3.1. Analysis of statistical results

3.1.1. Surgical timing and incidence of complications

To study the incidence of complications caused by varying amounts of time after injury, a statistical
analysis of the operations performed at different times post-injury and the incidence of complications was
performed, as shown in Table 1.

The incidence of complications among patients who underwent surgery 4-5 days post-injury is lower
than that of patients who underwent surgery within 3 days following injury (P < 0.05). The incidence
of complications among patients undergoing surgery 6—8 days post injury is lower than that of patients
undergoing the procedure 0-5 days and > 9 days after injury (P < 0.05).
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Table 1
Comparison of complication incidence at different surgical timing [n (%)]

Time Skin ischemic necrosis ~ Superficial infection  Deep infection ~Complication incidence
0-3d(n="7) 2 (28.57) 1(14.29) 1(14.29) 57.15
4-5d(n =10) 1(10) 1(10) 1(10) 30
6-8d (n =30) 0(0) 1(3.33) 0 (0) 3.33
>9d(n=>5) 1 (20) 0(0) 0(0) 20

*n: complication incidence.

Table 2
Control analysis
Intraoperative blood L Internal fixation  Surgical site

Group loss (ml) Healing time (d) failure rate infection
Observation group (n = 26) 268.74 £ 54.23 158.67 £ 21.36 5(19.23) 2(7.69)
Control group (n = 26) 325.98 + 52.35 121.25 £ 20.61 1(3.85) 2 (7.69)
t/x? 3.462 5.638 4.157 0.000
P 0.001 0.000 0.042 1

*Observation Group: Groupl, Control Group: Group 2.

3.1.2. Control analysis

To analyze the therapeutic effects of the two different methods on patients, we conducted a controlled
study considering aspects of blood loss, healing time, internal fixation failure rate, and surgical site
infection. The detailed results are shown in Table 2.

The healing time and internal fixation failure rate of the fractures of Group 2 were significantly better
than those of Group 1, while the intraoperative blood loss of Group 1 was less than that of Group 2 (P <
0.05). At the same time, there was no significant difference in surgical site infection rate between the two
groups (P > 0.05). From the perspective of achieving surgical cure, the plan implemented for Group 2
was significantly better than that for Group 1.

3.2. Imageology analysis

To analyze the healing effect of tibial plateau fracture patients with plate screws for reduction and
fixation of the fracture site, we randomly selected four patients (two males and two females) from Group
2 to conduct an imageology study. The four patients represented different ages, different degrees of injury,
and different sexes. Patients 1 and 2 were young and middle-aged (aged between 35 and 50 years), of
which patient 1 was male and patient 2 was female. Patients 3 and 4 were elderly (aged between 55 and
68 years), of which patient 3 was male and patient 4 was female. The results are shown in Fig. 1.

According to the imaging data (Fig. 1) of four patients, the degree of injury for patients 1 and 4 was
basically the same, and that of patients 2 and 3 was basically the same. However, the injury intensity of
patients 2 and 3 is significantly greater than that of patients 1 and 4 (pre-operative image), resulting in
increased surgical complexity for patients 2 and 3 in comparison to that of patients 1 and 4 (post-operative
image). Hence, their risk of incurring postoperative infection is greater and the probability of complete
recovery is less. Per re-examination of imaging 5 months postoperatively, considering the same intensity
of injury, after they were managed using plates and screws for reduction and fixation the fractured site,
the recovery of young and middle-aged patients (Patients 1 and 2) was significantly better than that of
elderly patients (Patients 3 and 4). At the same time, concerning recovery from local injury, we also found
that recovery from injury among male patients was slightly better than that of female patients. This could
inform the development of surgical and medical strategies in the future. Judging from the imaging data of
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Fig. 1. Operative strategy and subsequent effects.

all patients before surgery and 5 months after surgery, the degree of recovery of all patients in 5 months
postoperatively was > 80%, indicating that the treatment goal was fully achieved.

4. Conclusions

In this study, the surgical timing and surgical methods used for patients with complex tibial plateau
fractures were studied. From the results of statistical analysis, the incidence of complications in patients
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undergoing surgery 6-—8 days after injury was the lowest, while the incidence of complications in
patients undergoing surgery 3 days after injury was the highest. From the selection of surgical methods
and treatment effect, patients in Group 1 who underwent anterolateral single-incision and single-plate
management of the affected knee had less intraoperative blood loss. Compared with group 1, the healing
time of fractures in Group 2 who were treated with the double-plate method and approached with anterior
median incision of the affected knee was shorter. The failure rate of internal fixation was also lower (P <
0.05) with this procedure; however, there was no significant difference (P > 0.05) between the two groups
in the incision infection rate. This result is consistent with the results of related studies [5,6,9-11]. The
statistical results fully proved that the optimal timing of surgery for patients with complex tibial plateau
fractures was 68 days post-injury, although the surgical method needed to be deliberated based on the
actual situation of the patient, the anterior median incision, double-plate method had better therapeutic
outcomes. Similarly, through imaging studies of patients treated with the knee anterior median incision
double-plate method and combined with demographic studies, it was seen that the recovery of young and
middle-aged patients at 5 months post-operatively was significantly better than that for elderly patients.
Additionally, in the analysis of postoperative local images, it was also found that the recovery of male
patients from injury was slightly better than that compared with female patients of the same age, which
may inform surgical plans and medical management in the future. This increases the effective rate of
clinical management and will improve the quality of life of patients.
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