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Clinical effectiveness of suture anchor repair combined with
open reduction and internal fixation in the treatment
of deltoid ligament rupture in ankle fracture

Le Zhang', Xiaochuan Kong?,
Gang Hong’, Yinfeng Zheng*, Lei Zang®

ABSTRACT

Objective: To explore the clinical effectiveness of suture anchor (SA) repair combined with open reduction and
internal fixation (ORIF) in the treatment of deltoid ligament rupture (DLR) in ankle fractures.

Methods: This is a retrospective analysis of 210 patients with DLR in ankle fracture who were treated in Beijing
Chaoyang Hospital from January 2020 to June 2022. According to the surgical records, 125 patients received SA repair
combined with ORIF (Repair group) and 85 patients received ORIF only (Non-repair group). The curative effect, recovery
of ankle joint function, pain, and bone metabolism of the two groups were observed.

Results: The clinical effectiveness (overall good) was higher in the Repair group (P<0.05). The American Orthopedic
Foot and Ankle Society (AOFAS) score was higher three and six months post-operation in the Repair group, and the
Visual Analogue Scale (VAS) score was lower than that of the Non-repair group (P<0.05). The Repair group had higher
levels of bone-specific alkaline phosphatase (BALP) and bone gla protein (BGP) than the Non-repair group six months
post-operation (P<0.05).

Conclusions: SA combined with ORIF has a good effect in the treatment of DLR in ankle fracture patients, which can
promote the recovery of ankle function, relieve postoperative pain and improve bone metabolism.
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INTRODUCTION
Patients with an ankle fracture experience ankle
1. LeZhang, pain and swelling, directly impacting their mobility.!
2. Xiaochuan Kong Deltoid ligament rupture (DLR) is a common injury
3. Gang Hong associated with this kind of fracture, and patients with
4. Yinfeng Zheng DLR and an ankle fracture are usually treated with open
5. LeiZang ) N ) |
1-5: Department of Orthopedics, reduction and internal fixation (ORIF)."* However, there
Beijing Chao-Yang Hospital, is controversy about whether this surgical method can
Capital Medical University, effectively repair the DLR.* Some studies show that the
Beijing 100043, P.R. China. DLR can repair itself over time without special surgical
Correspondence: repair.*® However, other studies have found that if the
Lei Zang DLR is not repaired in .time, it may aggravate ankle
Department of Orthopedics, pain and increase the risk of sequelae such as ankle
Beijing Chao-Yang Hospital, instability.>®
Capital Medical University, Traditional triangular ligament repair mainly
5 Jingyuan Road, includes deep insertion, direct suture, and steel wire
Beijing 100043, P.R. China. bone tunnel suture.” However, the traditional repair
Email: Zanglei_bjcyh@163.com . .
method is complicated and can cause trauma.® In recent
*  Pre-Submissions Received: April 15, 2023 years, the application of suture anchor (SA) in the repair
*  Received for Publication: April 27, 2023 of ligament injury in fracture patients has become more
*  Revision Received: June 19, 2023 and more common. This type of anchor has a tail line
*  Revision Accepted: June 30, 2023 at the end, and adopts high and low threads in design,
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allowing the smooth implantation of the anchor into
the patient’s bone tissue during the repair operation.
SA is convenient to operate, can reduce injury, and is
more conducive to promoting ligament healing and the
functional recovery of ankle joints post-operation.”?

Based on the above advantages of SA, we hypothesize
that combined SA with ORIF may have a greater
improvement in ankle function and decreased pain in
patients with DLR in ankle fractures. Currently, there
is little data on this combined approach. Therefore, this
study reviewed and compared the clinical effectiveness,
post-operative American Orthopedic Foot and Ankle
Society (AOFAS), Visual Analogue Scale (VAS) scores
and bone metabolism of patients with DLR in ankle
fracture treated with SA repair combined with ORIF and
simple ORIF, with the intention of providing a clinical
reference.

METHODS

A total of 210 patients with DLR in ankle fractures
treated in Beijing Chaoyang Hospital from January 2020
to June 2022 were selected retrospectively, including
112 males and 98 females. The average age was 51.63 +
13.33 years. Surgical records showed that 125 cases were
treated with SA repair combined with ORIF (Repair
group), while 85 cases were treated with ORIF only
(non-repair group).

Inclusion criteria:

* The results of CT imaging confirmed DLR in ankle
fracture.!

* Age>18years old.

* Patients with a unilateral fresh closed fracture.

* The function of the affected limb was good before
the fracture.

* The clinical data was complete.

Exclusion criteria:

* Those with functional diseases of the liver, kidney,
heart, and other important organs.

» Patients with a history of ankle surgery.

* Those with pathological or open fractures.

e Those with obvious dysfunction of the ankle joint
before the injury.

e Patients with malignant tumors.

* Patients with cognitive disorders, mental disorders,
or mental diseases.

* Pregnant or lactating women.

Ethical Approval: This study was approved by the

medical ethics committee of our hospital (Ethics NO.

2023-Science-241; Date: 2023-03-15).

Non-repair group: Patients in the Non-repair group

received ORIF only. The surgical procedure of ORIF

was as follows;!® A CT scan of the patients” affected limb

was performed before the operation to determine the

severity of the ankle fracture. Basic treatments such as

routine detumescence and support maintenance were

performed according to the condition of the patient. The

patient was placed in the recumbent position and the

affected limb was raised. The skin and subcutaneous
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tissue of the patient’s lateral malleolus were cut layer
by layer to expose the lateral malleolus, and the broken
end of the lateral malleolus fracture was treated under
direct vision. The anatomical locking plate (Smith &
Nephew) was used to fix the patient’s lateral ankle.
After the operation, the affected limb was supported
and fixed with plaster. Ankle joint functional training
was provided based on the patient’s recovery.

Repair group: Patients in the Repair group received
ORIF combined with SA. The surgical procedure of
SA was as follows: A suture absorbable anchor Lupine
(Johnson & Johnson) was selected for reconstruction and
fixation of the medial triangular ligament. Superficial
ligament injury was repaired directly. Deep ligament
rupture and avulsion of the attachment point of the
medial malleolus required the placement of the SA
in the medial malleolus, and the triangular ligament
was sutured and fixed. After the operation, the ankle
joint was fixed with short leg plaster for six weeks, the
patients were guided to carry out ankle joint functional
exercise under ankle protection measures, and weight-
bearing walking exercise was carried out 12 weeks after
the operation.

1) Clinical effect evaluation: The curative effect of
patients was evaluated by the Baird-Jackson ankle joint
scoring standard," with a score of 0 to 100, of which 0 to
80 points were poor, 81 to 90 points were average, 91 to
95 points were good, and 96 to 100 points were excellent.
Total excellent and good rate = (number of cases with
good curative effect + number of cases with excellent
curative effect)/total number of cases x 100.0%.

2) Ankle function. Before, three- and six-months post-
operation, the AOFAS scoring scale’? was used to
assess the pain (40 points), functional and autonomous
activities, support (10 points), maximum walking
distance (five points), abnormal gait (eight points),
ground walking (five points), anteroposterior activity
(eight points), hind foot activity (six points), foot
alignment (10 points) and ankle-posterior foot stability
(eight points). The total score of the scale was 0 to
100 points, the higher the score, the better the ankle
function.

3) Pain. Before, three- and six-months post-operation,
VAS evaluation was carried out.” The score was 0 to 10,
0 was painless, and 10 was maximum pain, the higher
the score, the more severe the pain.

4) Bone metabolism. Before and six months post-
operation, 5ml of the patient’s venous blood under
fasting condition was collected and centrifuged at
4000rpm for eight minutes to obtain serum, and the
serum BALP and BGP levels were measured with the
enzyme-linked immunosorbent assay (ELISA) kit
(manufacturer: Wuhan Elirit Biotechnology Co., Ltd.).
Statistical analysis: Categorical variables were
described as frequency and percentage (n, %), and
differences between the groups were compared via Chi-
squared tests. Continuous variables that do not comply
with normal distribution were described as median
(IQR), and differences between the two groups were
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Table-I: Baseline characteristics.

Cause of fracture, n (%)

Gender, male/

Groups Age, year female Traffic Falling from Fallin Sprain
accidents height 8 P
geflazlg)group 56.00(46.50-62.00) 69/56 68(54.40) 28(22.40) 20(16.00) 9(7.20)
Non-repair
group (negs)  3200(4150-61.00) 43/42 45(52.94) 19(22.35) 14(16.47) 7(8.24)
-1.305 0.432 0.098
P 0.192 0511 0.992

compared using Mann-Whitney U-tests. p <0 .05 was the
significance threshold. SPSS v25.0 (SPSS Inc., Chicago,
IL, USA) was used for all statistical testing.

RESULTS

This study included 210 patients with an ankle
fracture, 125 in the Repair group and 85 in the Non-
repair group. There were 69 males and 56 females in
the Repair group and the average age was 52.74 + 13.08
years. The causes of fracture within the Repair group
were as follows: 68 cases of traffic accidents, 28 cases
of falling from height, 20 cases of falling, nine cases of
sprain. There were 43 males and 42 females in the Non-
repair group and the average age was 50.01 + 13.62
years. The causes of fracture within the Non-repair
group were as follows: 45 cases of traffic accidents, 19

cases of falling from height, 14 cases of falling, seven
cases of sprain (Table-I).

There was no significant difference in general data
such as age, sex and fracture cause between the two
groups (P>0.05). The total excellent and good results of
treatment in the Repair group was 84.80%, significantly
higher than 61.18% in the Non-repair group (P<0.05;
Table-II). There was no significant difference in
preoperative AOFAS score and VAS score between
the two groups (P>0.05). The AOFAS score of the two
groups increased and the VAS score decreased three-
and six-months post-operation. The AOFAS score
of the Repair group was significantly higher than
that of the Non-repair group, and the VAS score was
significantly lower than that of the Non-repair group
(P<0.05; Table-III). There was no significant difference

Table-1I: Comparison of clinical efficacy between the two groups [n(%)].

Excellent Good In general Poor Owerall good and good rate
Repair group (n=125) 58 (46.40) 48 (38.40) 19 (15.20) 0 (0.00) 106 (84.80)
Non-repair group (n=85) 20 (23.53) 32 (37.65) 27 (31.76) 6 (7.06) 52 (61.18)
Z 4.622 15.156
p <0.001 <0.001
Table-1II: Comparison of AOFAS score and VAS score between the two groups (score, X+5).
AOFAS score VAS score
. Three months Six months . Three months Six months
Preoperative Preoperative
post-surgery post-surgery post-surgery post-surgery
Repair group 53.00(47.50- 79.00(73.50- 87.00(81.50- . A
(n=125) 56.00) 82.00)° 90.00)° 6.00(5.00-8.00)  2.00(2.00-3.00)*  1.00(1.00-2.00)
Non-repair 52.00(44.00-  71.00(62.50- 78.00(70.00- . .
group (n=85) 56.00) 75.00)° 82.00)° 7.00(5.00-8.00)  3.00(2.00-4.50)* 2.00(1.00-3.00)
V4 -0.975 -7.087 -7.701 -0.429 -3.226 -3.916
P 0.330 <0.001 <0.001 0.668 0.001 <0.001

Note: Compared with preoperative results in this group, *P<0.05.
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Table-IV: Changes in bone metabolism (¥+S).

BALP (U/L)

BGP (ug/L)

Group
Preoperative

Six months post-surgery

Preoperative Six months post-surgery

Repair group (n=125) 82.00(71.50-90.50)

Non-repair group 85.00(73.00-93.00)

(n=85)
z -1.028
P 0.304

136.00(124.50-149.00)"
119.00(103.50-128.00)"

-7.575
<0.001 0.243

3.60(2.80-4.20) 7.40(6.50-8 45)"

3.40(2.60-4.15) 5.80(5.10-6.85)"

-1.167 6.959
<0.001

Note: Compared with preoperative results in this group, *P<0.05.

in the levels of BALP and BGP between the two groups
pre-operation (P>0.05). The levels of BALP and BGP in
the two groups increased six months post-operation
and were significantly higher in the Repair group
(P<0.05; Table-IV).

DISCUSSION

The results of this study showed that the treatment
of DLR in ankle fracture with SA repair combined
with ORIF is more clinically effective with greater
improvement in ankle function and decreased pain,
compared with simple ORIF. There is controversy
regarding repairing the ligament following DLR
in ankle fracture, with some studies showing that
patients are prone to pain, swelling and stiffness
post-ligament repair.'**® Other studies recommend
repairing the triangular ligament during the operation,
to decrease ankle instability post-operation and
improve healing.'*” A systematic review'® containing
nine studies (n=508) showed that deltoid ligament
repair patients had the same or better results than the
Non-repair group, in terms of pain, joint function,
range of motion, medial clear space and incidence of
complications. A meta-analysis of eight comparative
studies (n=388) by Guo W et al'” found that patients
who received DLR repair experienced improved medial
clear space, AOFAS score and complication rate, with
no significant difference in VAS score compared to
patients without DLR repair.

Another systematic review of five studies (n=284)
also showed that repairing the deltoid ligament
was advantageous.* Currently, it is preferred to use
suture fixation and deep embedding of the insertion
point to repair the triangular ligament, however, this
operation is more complex, and may increase the risk
of complications.*? The application of a suture anchor
nail in the repair of the triangular ligament has been
proven to be safe, can reduce soft tissue damage,
and convenient, which can aid in maintaining joint
function.'™'® Work by Luo G et al’ found that using a
suture anchor to repair the deltoid ligament resulted in
significant improvements. Additionally, in treatment
of a high fibular fracture with combined ligament
injury, the tightrope anchor was superior to screw
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fixation.” Further, when comparing two kinds of
non-absorbable materials used to suture the complete
rupture of the deltoid ligament through bone drilling
and suture anchor, it seems the two suture methods
were both clinically effective in treating the complete
rupture of the deltoid ligament, but the anchoring
suture was difficult to remove.” Further research is
needed to determine more effective suture methods for
this patient population.

Our results also showed increased BALP and BGP
levels in the Repair group when compared to the
Non-repair group six months post-operation. Both
BALP and BGP are commonly used indicators for
clinical evaluation of bone metabolism.? Increased
BALP levels can indicate an increase in osteogenic
activity, while BGP can reflect the osteogenic ability
of osteoblasts. The higher the bone turnover rate, the
higher the BGP level %' Some studies have found that
ORIF can significantly improve BALP, BGP, Type-I
collagen amino-terminal extender peptide (PINP) and
bone resorption marker - Type-I collagen carboxyl-
terminal peptide (3-CTx) levels in patients with ankle
fracture combined with triangular ligament injury.**

It is suspected that repairing the triangular ligament
can improve the blood supply of local bone tissue in
patients with ankle fractures, promoting the formation
of new bone in patients, thereby improving the activity
and osteogenic ability of osteoblasts, and significantly
improving their bone metabolism.”** However, this
study did not monitor PINP and - CTx levels, and
the observation and evaluation of bone metabolism
indicators in patients were not comprehensive enough
to confirm this conclusion. Despite this, the study
investigated the combination of SA and ORIF from
the aspects of overall clinical efficacy, ankle function,
pain assessment, and bone metabolism, and showed a
favorable outcome.

Limitation of the study: This was a single-center
retrospective analysis, with a relatively short follow-
up time of only six months post-operation. The short
follow-up time makes it difficult to evaluate the long-
term impact of triangular ligament repair. Future
research should include a larger sample size and longer
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follow-up time to further explore the application value
of this combined approach to improve the reliability of
the research results.

CONCLUSION

Compared with simple ORIF, SA repair combined
with ORIF can significantly improve the efficacy of
patients, relieve postoperative pain, and improve ankle
function and bone metabolism.

REFERENCES

1. Lee S, Lin J, Hamid KS, Bohl DD. Deltoid Ligament Rupture in
Ankle Fracture: Diagnosis and Management. ] Am Acad Orthop
Surg. 2019;27(14):e648-e658. doi: 10.5435/JAAOS-D-18-00198

2. Schlickewei C, Krahenbuhl N, Dekeyser GJ, Mills M, Priemel
M, Rammelt S, et al. Unstable injuries of the deltoid ligament
complex in ankle fractures: How to diagnose, how to treat?
Unfallchirurg. 2021;124(3):190-199. doi: 10.1007/s00113-021-
00970-3

3. Davey MS, Davey MG, Hurley ET, Kearns SR. Tourniquet Use
During Open Reduction and Internal Fixation of Ankle Fractures
- A Systematic Review and Meta-Analysis. ] Foot Ankle Surg.
2022;61(5):1103-1108. doi: 10.1053/j.jfas.2022.01.019

4. Dabash S, Elabd A, Potter E, Fernandez I, Gerzina C, Thabet
AM, et al. Adding deltoid ligament repair in ankle fracture
treatment: Is it necessary? A systematic review. Foot Ankle Surg.
2019;25(6):714-720. doi: 10.1016/j.fas.2018.11.001

5. Dodd A, Halai M, Buckley R. Unstable weber B Ankle fracture
with a deltoid ligament rupture - ORIF of the fibula with no repair
of the deltoid ligament versus ORIF of the fibula but operative
repair of the deltoid ligament. Injury. 2022;53(2):221-223. doi:
10.1016/j.injury.2021.12.037

6. Bastias GF, Filippi J. Acute Deltoid Ligament Repair in Ankle
Fractures. Foot Ankle Clin. 2020;25(4):597-612. doi: 10.1016/j.
£c1.2020.08.009

7.  Zhang T, Wan C you, Ma B tong, Xu W guo, Mei X long, Jia P, et
al. Case-control study on two suturing methods for the repairing
of complete rupture of the deltoid ligament. Zhongguo Gu Shang.
2016;29(5):408-414.

8. Wang H, Gu Z, Liu Y, Xu J, Jan ], Zhang ], et al. Effectiveness
of surgery in treatment of ankle fractures associated with deltoid
ligament injury. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi.
2015;29(4):416-419.

9. Luo G, Ni W, Guo S, Guo S. Effectiveness of repairing the deep
layer of deltoid ligament by suture anchor repair method in
treatment of mixed medial injury associated with ankle fractures.
Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi. 2020;34(11):1387-
1391. doi: 10.7507/1002-1892.202004148

10. Weaver MJ. Open reduction and internal fixation of a trimalleolar
ankle fracture. J Med Insight. 2023;2023(22). doi:10.24296/
jomi/22.

11. Lin Z, Gao LY, Ruan KM, Guo DB, Chen YH, Liu QP. Clinical
observation on the treatment of ankle fracture with buttress plate
and traditional internal fixation and its effect on GQOLI-74 score
and Baird-Jackson score. Pak J Med Sci. 2023;39(2):529-533. doi:
10.12669/ pjms.39.2.6876

12. Kitaoka HB, Alexander IJ, Adelaar RS, Nunley JA, Myerson
MS, Sanders M. Clinical rating systems for the ankle-hindfoot,
midfoot, hallux, and lesser toes. Foot Ankle Int. 1994;15(7):349-53.
doi: 10.1177/107110079401500701

Pak J Med Sci

November - December 2023 Vol. 39 No. 6

13. Richter M, Zech S, Geerling ], Frink M, Knobloch K, Krettek
C. A new foot and ankle outcome score: questionnaire based,
subjective, visual-analogue-scale, validated and computerized.
Foot Ankle Surg. 2006;12(4):191-199. doi: 10.1016/].fas.2006.04.001

14. Wiegerinck JJI, Stufkens SA. Deltoid Rupture in Ankle Fractures:
To Repair or Not to Repair? Foot Ankle Clin. 2021;26(2):361-371.
doi: 10.1016/j.£c1.2021.03.009

15. De Krom MA, Kalmet PH, Jagtenberg EM, Hermus JP, Van
Vugt R, Seelen HA, et al. Diagnostic tools to evaluate ankle
instability caused by a deltoid ligament rupture in patients with
supination-external rotation ankle fractures: A systematic review
and meta-analysis. Injury. 2022;53(2):724-731. doi: 10.1016/j.
injury.2021.09.034

16. Wang J, Stride D, Horner NS, Petrisor B, Johal H, Khan M, et al.
The Role of Deltoid Ligament Repair in Ankle Fractures With
Syndesmotic Instability: A Systematic Review. ] Foot Ankle Surg.
2021;60(1):132-139. doi: 10.1053 /j.jfas.2020.02.014

17. Guo W, Lin W, Chen W, Pan Y, Zhuang R. Comparison of deltoid
ligament repair and non-repair in acute ankle fracture: A meta-
analysis of comparative studies. PLoS One. 2021;16(11):e0258785.
doi: 10.1371/journal.pone.0258785

18. Belk JW, Lindsay A, Houck DA, Dragoo JL, Genuario JW,
Mayer SW, et al. Biomechanical Testing of Suture Anchor
Versus Transosseous Tunnel Technique for Quadriceps Tendon
Repair Yields Similar Outcomes: A Systematic Review. Arthrosc
Sports Med Rehabil. 2021;3(6):2059-e2066. doi: 10.1016/j.
asmr.2021.08.013

19. Sanders D, Schneider P, Taylor M, Tieszer C, Lawendy AR,
Canadian Orthopaedic Trauma Society; Improved Reduction
of the Tibiofibular Syndesmosis With TightRope Compared
With Screw Fixation: Results of a Randomized Controlled
Study. J Orthop Trauma. 2019;33(11):531-537. doi: 10.1097/
BOT.0000000000001559

20. Ma]J, Han L, Zhou X, Li Z. Clinical significance of Vitamin-D and
other bone turnover markers on bone mineral density in patients
with gestational diabetes mellitus. Pak ] Med Sci. 2022;38(1):23-27.
doi: 10.12669/ pjms.38.1.4461

21. Liu Q, Cao J, Kong J. Effects of Percutaneous Kyphoplasty
on Bone Metabolism and Oxidative Stress in Elderly Patients
with Osteoporotic Spinal Fractures. J Coll Physicians Surg Pak.
2019;29(1):37-40. doi: 10.29271/jcpsp.2019.01.37

22. Hao Z, Tian S, Hu C, Jia Y. Clinical application of retrograde
sural neurofasciocutaneous flap repair combined with jingulian
capsules to treat foot and ankle soft tissue defects. Pak ] Med Sci.
2022;38(1):190-194. doi: 10.12669/ pjms.38.1.4546

23. Liu Z, Tang G, Guo S, Cai B, Li Q. Therapeutic effects of internal
fixation with support plates and cannulated screws via the
posterolateral approach on supination external rotation stage IV
ankle fracture. Pak J Med Sci. 2020;36(3):438-444. doi: 10.12669/
pjms.36.3.1671

Authors” Contributions:

LZ: Conceived and designed the study.

XK, GH, YZ and LZ: Collected the data and performed
the analysis.

LZ: Was involved in the writing of the manuscript and
is responsible for the integrity of the study.

All authors have read and approved the final
manuscript.

www.pjms.org.pk 1610



	OLE_LINK1
	_Hlk71273857
	_Hlk71275002
	_Hlk71275451
	_Hlk71270220
	_Hlk71270833
	_Hlk70672587
	_Hlk71272516
	_Hlk70673638
	_Hlk70672674
	_Hlk70622285
	_Hlk70624907
	_Hlk70624888
	_Hlk70626772
	_Hlk70601279
	_Hlk70601395
	_Hlk70622356
	_Hlk70601462
	_Hlk70601619
	_Hlk70673592
	_Hlk71288227
	_Hlk71287852
	_Hlk71287440
	_Hlk71293557
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk79023485
	OLE_LINK45
	OLE_LINK21
	OLE_LINK20
	OLE_LINK28
	OLE_LINK13
	OLE_LINK19
	OLE_LINK26
	OLE_LINK7
	OLE_LINK5
	OLE_LINK32
	OLE_LINK10
	OLE_LINK29
	OLE_LINK31
	OLE_LINK33
	OLE_LINK34
	OLE_LINK30
	OLE_LINK37
	OLE_LINK38
	_GoBack
	_GoBack
	_GoBack
	_Hlk137302237
	_Hlk105489496
	_Hlk119921113
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_heading=h.gjdgxs
	_GoBack
	_GoBack
	_Hlk139380254
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk77978349
	_Hlk88244648
	_Hlk140034186
	_Hlk87111725
	_GoBack
	_Hlk141694297
	_Hlk140068976
	_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
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk105141832
	_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
	_GoBack
	_GoBack
	_Hlk123306339
	_Hlk123306377
	_Hlk123306427
	_Hlk123306475
	_Hlk123556758
	_GoBack
	_Hlk114897313
	_Hlk112576743
	_Hlk112575233
	_Hlk112576913
	_Hlk112579858
	_GoBack
	_GoBack
	OLE_LINK134
	_Hlk95205413
	_GoBack
	_Hlk120142761
	_GoBack
	_GoBack
	_GoBack
	bf0025
	_GoBack
	_Hlk108464293
	_Hlk106042765
	_Hlk137549796
	_GoBack
	_Hlk140747670
	_Hlk140747798
	_Hlk140747963
	_Hlk140748144
	_Hlk140747857
	_Hlk141181243
	_GoBack
	_Hlk140857000
	_GoBack
	_GoBack
	_GoBack
	_Hlk144556179
	_GoBack
	_GoBack
	_Hlk141182774
	_GoBack
	_Hlk140443205

