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INTRODUCTION

 Vertebral fracture, as a common disease in 
the orthopedic clinic, is mainly characterized by 
thoracolumbar spine (T11 - L2) fractures.1 Spinal 
fractures without reliable fixation or delayed 
treatment may result in nerve damage and even 
paraplegia.2 Currently, pedicle screw internal 
fixation is used clinically to treat thoracolumbar 
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ABSTRACT
Objectives: To investigate and analyze the effect of percutaneous minimally invasive pedicle screw 
internal fixation in the treatment of thoracolumbar vertebral fractures and its impact on quality of life.
Methods: Fifty patients with thoracolumbar vertebral fracture admitted to our hospital from January 2015 
to December 2018 were selected and divided into two groups according to different treatment regimens. 
The observation group was treated with minimally invasive percutaneous pedicle screw internal fixation, 
while the control group was treated with traditional posterior approach open pedicle screw internal fixation. 
The surgery time, incision length, intraoperative blood loss, postoperative drainage, hospitalization time, 
ambulation time, fracture healing time and postoperative VAS scores were compared between the two 
groups. In addition, the cobb angle, the sagittal plane index, and the anterior vertebral height were 
compared between the two groups before and after surgery, as were the Oswestry Disability Index (ODI) at 
1d, 3 months, and 6 months postoperatively. 
Results: The surgery time, incision length, postoperative pain level, postoperative drainage and 
intraoperative blood loss of the observation group were less than those of the control group (P<0.05). The 
postoperative Cobb angle of the two groups decreased, the sagittal plane index as well as the anterior 
vertebral height increased (P<0.05). The Oswestry index of the observation group was better than that of 
the control group at one day and three months postoperatively, with a statistical significance between the 
two groups (P<0.05). The complication rate of the observation group was significantly lower than that of 
the control group (P<0.05). 
Conclusion: Percutaneous minimally invasive pedicle screw internal fixation is safer than the traditional 
open pedicle screw internal fixation, and it is more worthy of clinical promotion.
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spine fractures. With this therapy scheme, the nail-
rod system is used to restore and fix the fracture 
site, so that the vertebral body returns to the normal 
sequence relationship and height level, which is 
conducive to improving vertebral stability and 
relieving nerve compression.3,4 
 It has been shown in some studies that 
traditional open surgery will produce many 
unfavorable effects, such as increased risk 
of vascular and nerve damage, severe tissue 
dissection, obvious postoperative pain, large 
intraoperative bleeding, prolonged hospital 
stay, and reduced patient quality of life.5 With 
the development of orthopedic internal fixation 
instruments and medical imaging, as well as the 
improvement of surgical strategy, percutaneous 
minimally invasive pedicle screw internal 
fixation has achieved significant curative effect in 
the treatment of thoracolumbar spine fractures, 
which can significantly reduce the pain of 
patients, shorten the hospitalization time, reduce 
intraoperative bleeding, and improve the quality 
of life of patients.6

 This study was carried out with its main 
purpose of investigating the effect of minimally 
invasive percutaneous pedicle screw fixation in 
the treatment of thoracolumbar vertebral fractures 
and its impact on the quality of life. The specific 
details are reported as follows.

METHODS

Ethical approval: The study was approved by the 
Institutional Ethics Committee of Baoding No.1 
Hospital, (Feb. 24th 2021) and written informed 
consents were obtained from all participants.
Subjects: In this  retrospective study was 
used in this study. A total of 50 patients with 

thoracolumbar vertebral fracture admitted to our 
hospital from January 2015 to December 2018 were 
selected and divided into two groups according 
to different treatment regimens: the observation 
group (n=25) and the control group (n=25). The 
observation group ranged in age from 19 to 67 
years old, including 13 males and 12 females, with 
an average age of (45.10±6.40) years. While the 
control group ranged in age from 20 to 61 years 
old, including 15 males and 10 females, with an 
average age of (42.60±4.20) years. There was no 
significant difference between the two groups in 
terms of age, gender, fracture site, fracture types 
and other data, which was comparable (P>0.05). 
See Table-I for details. Out of the 50 cases, there 
were 9 cases injured by falling from a height, 17 
cases of traffic accident injury, 9 cases of squeeze 
and 15 cases of plane fall injury. In terms of 
fracture grade, these 50 cases could be divided 
into 9 cases of L1 fracture, 8 cases of L2 fracture, 
10 cases of L3 fracture, 11 cases of T-11 fracture, 
and 12 cases of T-12 fracture. Table-I 
Inclusion criteria:
• Patients diagnosed with thoracolumbar 

vertebral fracture by diagnosis and imaging, 
and classified as A1, A2, and B2 according to 
the AO classification of spinal fractures.

• Patients who received a 6-month follow-up 
period.

Exclusion criteria:
• Patients with incomplete general information 

or who withdrew from the study.
• Patients with mental disorder or cognitive 

impairment.
• Patients with open fractures.
• Patients with severe dysfunction of heart, liver, 

kidney, lung and other visceral organs.

Table-I: Comparison of general information between the two groups.

Group n
Gender 
(Male/ 
Female)

Age

Fracture 
classification (cases)

Site of the 
fracture (cases) Fracture reason (cases)

A1/A2/B2 L1/L2/L3/T11/
T12

Falling from a height/traffic 
accident/squeeze/ 
plane fall injury

Observation group 25 13/12 45.10±6.4 10/10/5 4/4/5/5/7 4/9/5/7

Control group 25 15/10 42.6±4.2 9/12/4 5/4/5/6/5 5/8/4/8

x2/t/z - 0.458 0.870 0.325 0.472 0.413

P - >0.05 >0.05 >0.05 >0.05 >0.05

Note: A1: Compression fracture; A2: Split fracture; B2: A fracture with injury to the bony structure behind the spine.
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• Patients with coronary heart disease, diabetes 
and other basic diseases.

• Patients who were assessed as intolerable to 
surgery.

• Patients who received conservative treatment 
and accompanied by obvious nerve damage.

Traditional open pedicle screw fixation: X-ray, CT, 
MRI and other imaging examinations were utilized 
to determine the specific location of thoracolumbar 
vertebral fracture preoperatively. The patients 
underwent general anesthesia in the prone 
position. After the completion of preoperative 
preparation, the surgery was carried out through 
posterior midline approach with the injured 
vertebra as the center. A 10-15cm long posterior 
median longitudinal incision was performed to 
expose the injured vertebra and the upper and 
lower vertebrae. Reduction and internal fixation 
and decompression were performed as appropriate 
based on the patient’s condition. Four to six fixation 
screws7 were placed on both sides of the injured 
vertebrae and the upper and lower vertebrae 
respectively, and the vertebral connecting rods 
were installed to expand the vertebrae and restore 
the anterior vertebral height. X-ray fluoroscopy 
was used to determine whether the reduction 
reached the ideal state.8 Finally, routine suture and 
indwelling drainage tube were performed.
 After the completion of preoperative preparation, 
the surgery was performed. The patient was placed 
in the prone position, and general anesthesia was 
achieved through inhalation and intravenous 
anesthesia. A C-arm X-ray machine was used to 
locate the pedicles of the upper and lower vertebral 
bodies of the injured vertebrae under fluoroscopy, 
and a transverse incision of 1.8 to 2 cm9 deep to the 
fascia was made on the skin. Under fluoroscopic 
monitoring, the bone cortex was drilled near the 
outer cortex edge in the pedicle oval shadow, 
and the puncture needle was inserted about 1 cm 
to the posterior edge of the vertebral body. The 
guide wire was retained, the working cannula was 

placed one by one, the depth was measured, the 
suitable pedicle screw was selected, the suitable 
fixation rod was selected, the fixation rod was 
placed in the slot, and then the fixation screw 
was screwed in. Fixation rods were placed on the 
opposite side in the same manner. The X-rays of 
the C-arm were changed to the lateral position, 
and the brace device was placed into both sides at 
the same time via small incisions at the upper and 
lower levels. Under fluoroscopy, the brace was 
opened and reduced to correct the deformity.10,11 
When the reduction reached the ideal state, the 
screws were fixed, and routine rinsing and suture 
were performed.
 The surgery time, incision length, intraoperative 
blood loss, postoperative drainage, hospital stay, 
ambulation time and fracture line healing time 
were compared between the two groups. The 
postoperative VAS scores were compared between 
the two groups. VAS score:8 unacceptable pain (five 
points); severe pain (four points); moderate pain 
(three points); mild pain (two points); no pain (one 
point). (3) The cobb angle, the sagittal plane index, 
and the anterior vertebral height were compared 
between the two groups before and after surgery 
(4) The Oswestry Disability Index (ODI) was 
compared between the two groups 1d, 3 months 
and 6 months after surgery. 
Statistical methods: SPSS23.0 was used for 
statistical analysis. The measurement data were 
expressed as mean ± standard deviation ( ±s), 
and compared by the t test. The enumeration data 
were compared using the χ2 test. P<0.05 indicates a 
statistically significant difference.

RESULTS

 The surgery time and incision length of the 
observation group were shorter than those of the 
control group, and its postoperative drainage and 
intraoperative blood loss were less than those of 
the control group, with a statistical significance 
(P<0.05). The hospitalization time, fracture healing 
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Table-II: Comparison of surgery related indexes between the two groups ( ±S).

Group n Surgery time 
(min)

Incision 
length 
(cm)

Postoperative 
drainage (ml)

Intraopera-
tive blood 
loss (ml)

Hospi-
talization 
time (d)

Healing time 
of fracture 
line (week)

Ambula-
tion time 

(week)

Control group 25 66.7±17.4 12.6±3.5 164.5±42.3 268.3±45.7 15.2±1.9 12.4±0.6 6.5±3.4

Observation group 25 44.1±8.6 1.7±0.6 16.4±1.8 18.2±24.6 10.4±1.7 10.2±0.5 2.2±2.4

t value - 4.093 3.062 555.250 2.651 1.249 1.720 2.006

P value - <0.05 <0.05 <0.05 <0.05 >0.05 >0.05 >0.05
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time and ambulation time of the observation group 
were less than those of the control group, with no 
statistical significance (P>0.05). Table-II 
 The postoperative pain score of the observation 
group was significantly lower than that of the 
control group, with a statistically significant 
comparison between the two groups (P<0.05).  
Table-III for details. Cobb angle decreased, sagittal 
plane index and anterior vertebral height increased 
in two groups postoperatively. The preoperative 
and postoperative comparisons were statistically 
significant (P<0.05). Table-IV.
 The Oswestry index of the observation group 
was better than that of the control group at one day 
and three months after surgery, with a statistical 
significance between the two groups (P<0.05). 
However, there was no statistical significance 
between the two groups at six months after surgery 
(P>0.05). Table-V.
 The incidence of complications in the control 
group was 5 (20.00%), including one case of nerve 
stimulation symptom, two cases of deep vein 

thrombosis, one case of delayed wound healing 
due to fat liquefaction, and one case of superficial 
wound infection; In contrast, the incidence of 
complications in the observation group was 1 
(4.00%), including one case of local pain at pedicle 
screw placement. The comparison between the two 
groups was statistically significant (P<0.05).

DISCUSSION

 A variety of adverse effects will be caused by 
thoracolumbar vertebral fracture on patients, 
such as vertebra instability, vertebral collapse 
and deformation, or in severe cases, cauda 
equina nerve and bone marrow damage, leading 
to paralysis of patients.13 For the purpose of 
maintaining the stability of the vertebra and 
restoring the anatomical height, pedicle internal 
fixation will be used to fix the injured vertebrae on 
the upper and lower normal vertebrae with screws 
to help fracture healing.12 Traditional open pedicle 
screw internal fixation is simple in operation and 
can achieve the effect of reduction and fixation. 
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Table-IV: Comparison of imaging indexes between two groups of patients with thoracolumbar vertebral fractures ( ±S).

Group n
Cobb angle (º) Sagittal index (º) Anterior vertebral height (%)

Before surgery After surgery Before surgery After surgery Before surgery After surgery

Control group 25 16.8±6.0 7.3±1.2 21.3±12.9 8.7±2.6 65.8±11.5 87.6±5.00

Observation group 25 15.7±5.7 6.6±1.2 21.2±4.0 8.5±2.2 62.5±10.5 88.7±6.3

t value - 1.108 1.000 10.400 1.396 1.199 1.587

P value - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Table-V: Comparison of Oswestry indexes between the two groups ( ±S).

Group n 1d after surgery 3 months after surgery 6 months after surgery

Control group 25 60.03±5.19 14.16±4.25 10.54±1.56

Observation group 25 57.42±6.25 7.25±4.82 11.25±1.24

t value - 1.23 1.286 1.652

P value - <0.05 <0.05 >0.05

Table-III: Comparison of postoperative pain scores between the two groups ( ±S).

Group n 1d after surgery 7d after surgery 14d after surgery 21d after surgery

Control group 25 3.1±0.5 3.0±0.6 2.6±0.4 2.1±0.2

Observation group 25 2.6±0.4 2.2±0.1 1.8±0.4 1.4±0.1

t value - 1.562 9.32 11.41 14.05

P value - <0.05 <0.05 <0.05 <0.05
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However, many adverse effects will be caused to 
patients, such as excessive intraoperative blood 
loss, large trauma area, easy to cause spinal 
nerve dorsal branch injury and infection, serious 
dissection of paraspinal fascia and muscle, which 
is not conducive to the recovery of patients.13,14

 With the continuous development of medical 
technology, percutaneous minimally invasive 
pedicle screw internal fixation has gradually been 
widely used clinically to treat thoracolumbar 
vertebral fractures.15 It has been shown in some 
studies that in the comparison of clinical efficacy, 
percutaneous minimally invasive pedicle screw 
internal fixation is far superior to traditional open 
pedicle screw internal fixation16 because of its 
significant advantages, such as small incision, less 
muscle dissection and loss, the use of C-arm X-ray 
to locate the fracture, precise reduction, shorter 
hospital stay and less postoperative pain and other 
complications caused by soft tissue separation. The 
results of this study also indicate that the minimally 
invasive percutaneous pedicle screw fixation 
requires shorter surgical duration, shorter incision 
length, shorter hospital stay, and shorter fracture 
line healing time than the traditional open-cut 
pedicle screw fixation.
 It is of great importance to select the appropriate 
surgical indications for patients who are about 
to undergo percutaneous minimally invasive 
pedicle screw internal fixation,17,18 such as patients 
with unstable burst fractures (requiring no space 
occupying or space occupying in the spinal canal, 
but less than 1/3 of the space occupying, and 
without neurological complications), patients with 
simple compression fractures, and non-surgical 
treatment patients (chronic bronchitis, mental 
illness, accompanied by venous thrombosis, etc.)19 
Only via preoperative scientific evaluation of 
the prognosis of patients, intraoperative rational 
utilization of C-arm X-ray machine fluoroscopy, 
accurate positioning of screw placement point, and 
favourable reduction of fracture with matching 
instruments, can the postoperative efficacy be 
guaranteed.
 The results of Zou et al. showed that minimally 
invasive percutaneous pedicle screw internal 
fixation was significantly superior to open pedicle 
screw internal fixation in terms of soft tissue 
dissection length, intraoperative blood loss, 
postoperative drainage, and postoperative VAS 
score at one postoperative day.20 This study also 
found that the postoperative drainage volume 
and intraoperative blood loss of the observation 

group were significantly lower than those of the 
control group, and the postoperative pain score 
was also significantly lower than that of the 
control group, which was similar to the results 
of previous studies. Lin et al.21 believed that 
minimally invasive percutaneous pedicle screw 
internal fixation had obvious advantages in the 
treatment of thoracolumbar fracture and had good 
fracture reduction effect through the evaluation 
of ODI score, fixed segmental kyphotic Cobb 
Angle, VAS score at 3 days after surgery, etc. In 
our study, postoperative Cobb Angle decreased, 
sagittal plane index increased, and prevertebral 
height increased in both groups, and the changes 
in the observation group were more obvious. The 
Oswestry index of the observation group was 
better than that of the control group one day and 
three  months after operation.

Limitations of this study: The number of cases 
included in this study was 50, which was limited, 
so the conclusions drawn may not be very 
convincing. In this study, percutaneous minimally 
invasive pedicle screw internal fixation proved 
to be superior to the open procedure, but further 
studies are needed to include more patients and set 
longer follow-up periods to draw more conclusive 
conclusions.

CONCLUSION

 Both traditional open pedicle screw internal 
fixation and percutaneous minimally invasive 
pedicle screw internal fixation have achieved the 
effect of reduction and fixation. Percutaneous 
minimally invasive pedicle screw internal fixation 
is safer than the traditional open pedicle screw 
internal fixation, and it is more worthy of clinical 
promotion.

Declaration of conflicting interest: None.

Funding: None.

REFERENCES
1. Shi JD, Wang Q, Wang ZL. Primary issues in the 

selection of surgical procedures for thoracic and lumbar 
spinal tuberculosis. Orthop Surg. 2014;6(4):259-268. doi: 
10.1111/os.12140

2. Tang K, Zhang WZ, Duan LQ. Treatment of Toracolumbar 
Vertebral Fractures With Minimally Invasive Percutaneous 
Pedicle Screw Combined with Traumatic Vertebral 
Placement. J Clin Orthopedics. 2014;(3):253-257.

3. Chen XY, Yang DW. Curative effect analysis of 
minimally invasive percutaneous pedicle screw fixation 
for thoracolumbar fractures. Chinese J Practical Med. 
2015;(26):81-82.

Treatment of Thoracolumbar Vertebral Fractures



Pak J Med Sci     January - February  2022    Vol. 38   No. 1      www.pjms.org.pk     105

Pengfa Tu et al.

 Authors:

1. Pengfa Tu,
2. Chong-chao Yan,
3. Jian-xue Hao,
4. Shuo Cao,
 Department of Orthopaedics, 
 Baoding First Central Hospital,
 Baoding, Hebei, 071000, 
 P.R. China.
5. Chenyang Jiang,
1-3,5: Department of Orthopaedics, 
 Baoding No.1 Hospital,
 Baoding, Hebei, 071000, 
 P.R. China.

4. Wang YT, Wu XT, Chen H, Wang C, Mao ZB. Adjacent-
level symptomatic fracture after percutaneous vertebral 
augmentation of osteoporotic vertebral compression 
fracture: A retrospective analysis. J Orthop Sci. 
2014;19(6):868-876. doi: 10.1007/s00776-014-0610-7

5. Lang Z, Tian W, Yuan Q, He D, Yuan N, Sun Y. 
Percutaneous minimally invasive pedicle screw fixation 
for cervical fracture using intraoperative three-dimensional 
fluoroscopy-based navigation. Zhonghua Wai Ke Za Zhi. 
2015;53(10):752-756. 

6. Shao RX, Zhou H, Peng L, Pan H, Yue J, Hu QF. Clinical 
efficacy and outcome of intelligently inflatable reduction 
in conjunction with percutaneous pedicle screw fixation 
for treating thoracolumbar burst fractures. J Int Med Res. 
2020;48(3):300060520903658. doi: 10.1177/0300060520903658

7. Nie FF, Zhang YH, Huang SG. Comparison of Cobb’s angle 
and anterior vertebral height recovery between minimally 
invasive percutaneous pedicle screw fixation and open 
surgery for thoracolumbar fractures. Chinese J Tissue 
Engineering Res. 2014;18(44):7094-7099.

8. Piazzolla A, Solarino G, Bizzoca D, Parato C, Monteleone 
G, Dicuonzo F, et al. The pedicle instrumentation and 
percutaneous elevation (Pi.Pe): a new cementless surgical 
technique in type A post-traumatic vertebral fractures. 
Eur Spine J. 2018;27(Suppl-2):182-189. doi: 10.1007/
s00586-018-5602-4

9. Caruso G, Lombardi E, Andreotti M, Lorusso V, Gildone A, 
Padovani S, et al. Minimally invasive fixation techniques for 
thoracolumbar fractures: comparison between percutaneous 
pedicle screw with intermediate screw (PPSIS) and 
percutaneous pedicle screw with kyphoplasty (PPSK). Eur 
J Orthop Surg Traumatol. 2018;28(5):849-858. doi: 10.1007/
s00590-018-2122-1

10. Li C, Pan J, Gu Y, Dong J. Minimally invasive pedicle screw 
fixation combined with percutaneous vertebroplasty for 
the treatment of thoracolumbar burst fracture. Int J Surg. 
2016;36(Pt A):255-260. doi: 10.1016/j.ijsu.2016.11.003

11. Ma JG, Yin YB, Bai ZR. Efficacy analysis of different 
approaches combined with pedicle screw placement in 
the treatment of thoracolumbar spine fracture. Southwest 
National Defense Med. 2017;27(1):39-42.

12. Ulutas M, Secer M, Celik SE. Minimally invasive mini open 
split-muscular percutaneous pedicle screw fixation of the 
thoracolumbar spine. Orthop Rev (Pavia). 2015;7(1):5661. 
doi: 10.4081/or.2015.5661

13. Liu JP, Feng HL, Zhao DD. Clinical study on the application 
of minimally invasive percutaneous pedicle screw 
fixation in single segment thoracolumbar fracture without 
neurological symptoms. Chinese J Contemporary Neurol 
Neurosurg. 2016;16(3):130-135. doi: 10.3969/j.issn.1672-
6731.2016.03.004

14. Fang LM, Zhang YJ, Zhang J, Huang N, Zuo ZH, Li B, et 
al. Minimally invasive percutaneous pedicle screw fixation 
for the treatment of thoracolumbar fractures and posterior 
ligamentous complex injuries. Beijing Da Xue Xue Bao Yi 
Xue Ban. 2012;44(6):851-854.

15. Wang L, Wang Y, Li Z, Yu B, Li Y. Unilateral versus bilateral 
pedicle screw fixation of minimally invasive transforaminal 
lumbar interbody fusion (MIS-TLIF): a meta-analysis 
of randomized controlled trials. BMC Surg. 2014;14:87. 
doi: 10.1186/1471-2482-14-87

16. Wu H, Fu C, Yu W, Wang J. The options of the three different 
surgical approaches for the treatment of Denis type A and B 
thoracolumbar burst fracture. Eur J Orthop Surg Traumatol. 
2014;24(1):29-35. doi: 10.1007/s00590-012-1152-3

17. Shen X, Zhang H, Gu X, Gu G, Zhou X, He S. Unilateral 
versus bilateral pedicle screw instrumentation for single-
level minimally invasive transforaminal lumbar interbody 
fusion. J Clin Neurosci. 2014;21(9):1612-1616. doi: 10.1016/j.
jocn.2013.11.055

18. Gu YT, Zhu DH, Liu HF, Zhang F, McGuire R. Minimally 
invasive pedicle screw fixation combined with percutaneous 
vertebroplasty for preventing secondary fracture after 
vertebroplasty. J Orthop Surg Res. 2015;10:31.. doi:10.1186/
s13018-015-0172-1

19. Yang M, Zhao Q, Hao D, Chang Z, Liu S, Yin X. 
Comparison of clinical results between novel 
percutaneous pedicle screw and traditional open pedicle 
screw fixation for thoracolumbar fractures without 
neurological deficit. Int Orthop. 2019;43(7):1749-1754. 
doi: 10.1007/s00264-018-4012-x

20. Zou W, Xiao J, Zhang Y, Du Y, Zhou C. Percutaneous pedicle 
screw fixation and minimally invasive decompression in 
the same incision for type A3 thoracolumbar burst fracture. 
Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi. 2017;31(7):830-
836. Chinese. doi: 10.7507/1002-1892.201702089

21. Lin S, Hu J, Wan L, Tang L, Wang Y, Yu Y, Zhang W. Short-
term effectiveness comparison between robotic-guided 
percutaneous minimally invasive pedicle screw internal 
fixation and traditional open internal fixation in treatment 
of thoracolumbar fractures. Zhongguo Xiu Fu Chong Jian 
Wai Ke Za Zhi. 2020;34(1):76-82. Chinese. doi: 10.7507/1002-
1892.201906105

Authors’ Contributions:

PT& CCY: Designed this study and prepared this 
manuscript.
JXH & CJ: Collected and analyzed clinical data, 
are responsible for the accuracy and completeness 
of this study.
SC: Significantly revised this manuscript.


	_Hlk73127303
	_Hlk80310764
	_Hlk73128899
	_Hlk73127837
	_Hlk64284995
	_Hlk64255016
	_Hlk64254438
	_Hlk73127961
	_Hlk52658828
	_Hlk73128010
	_Hlk73128057
	_Hlk80369836
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_GoBack
	_GoBack
	_Hlk60749087
	_Hlk67781218
	_Hlk60648775
	_Hlk60685936
	_Hlk53259976
	_Hlk67782188
	_Hlk61295966
	_Hlk69161788
	OLE_LINK3
	OLE_LINK4
	_Hlk60688620
	OLE_LINK5
	_Hlk60696472
	_Hlk67865936
	_Hlk69586067
	_Hlk69593678
	_GoBack
	_GoBack
	_Hlk76543516
	_Hlk63497575
	_Hlk81123192
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk71104221
	_GoBack
	_GoBack
	OLE_LINK1
	OLE_LINK2
	_Hlk80008078
	_GoBack
	_GoBack
	d
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_GoBack
	_Hlk78711937
	_GoBack
	_Hlk78712556
	_GoBack
	_GoBack
	_Hlk27043201
	_Hlk63427471
	bau0001
	bau0003
	_GoBack
	_GoBack
	_Hlk77929665
	_GoBack
	_Hlk65347101
	_GoBack
	3znysh7
	3dy6vkm
	1t3h5sf
	2s8eyo1
	4d34og8
	17dp8vu
	OLE_LINK9
	_GoBack
	_Hlk66669948
	_Hlk69762905
	_GoBack
	_Hlk69744826
	_Hlk69762950
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	OLE_LINK1
	_Hlk85572970
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23

